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Abstract

Digital security camera technologies proliferate the security marketplace with
manufacturers extoling the functions, features, specifications and virtues of their
cameras. A process to comparatively analyze security camera technologies using
international camera analysis standards and methods provides a defensible means to
assess camera image quality on a technically comparable basis. The procedures in
this document use ISO standard camera test charts and camera image analysis
software to perform test chart image analysis for comparative camera assessment.
Step-by-step procedures for acquiring test chart images in the laboratory and
producing analysis data using analysis software GUI controls and interfaces for
comparative analysis of security camera image quality are detailed in this document.
The procedures have been validated through the test and analysis of fixed box and
180 degree field of view multi-imager cameras as well as, fixed and varifocal lenses
and analog-to-digital video encoder image quality performance attributes.
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NOMENCLATURE

ABS — Absolute (luminance meter measurement mode)
CAL - Calibration
CCF — Color Correction Function (luminance meter correction factor)

CIE — International Commission on Illlumination (Commission Internationale de I'Eclairage)
standard on chromaticity

dB — decibel
DCRAW — Name of image manipulation software

FSTOP — Dimensionless number that relates to the size of the lens opening (aperture). Each
square root of two increase in f-stop reduces the amount of illumination reaching
the camera imager by %.

GUI — Graphical User Interface

ICC — International Color Consortium standards organization

.iea — File extension for Image Engineering file transfers

ISO — International Standards Organization

JPEG — Joint Picture Evaluation Group —describes type of image compression
LP/PH — Line Pairs per Picture Height

Lum — Luminance (luminance meter correction factor)

Lux — SI Unit of illuminance and luminance emittance (1 lumen per square meter)
Mpx — Megapixel(s)

MTF — Modulation Transfer Function (Response of the optical system to sinusoids of different
spatial frequencies)

OECF — OptoElectronic Conversion Function
Pix — Picture

POE — Power over Ethernet

PPI — Pixels per Inch

RGB — Red, Green, Blue

ROI — Region of Interest

SFR — Spatial Frequency Response

SNR — Signal-to-Noise Ratio

WST — Wide, Standard, Telephoto






1. INTRODUCTION

This document describes procedures for acquiring camera images of standardized ISO camera test
charts and performing image analysis using software specifically designed to analyze 1SO test
chart camera images.

This document contains seven sections. Section 1 provides an overview of this document. Section 2
discusses analyzer software installation. Section 3 contains a master equipment list of equipment
required to perform all of the tests contained in this document. Section 4 contains a data entry table
where camera manufacturer’s data is entered. The data table when completed contains a detailed set
of information about the features, specifications, and imaging properties associated with the camera
being tested. Section 5 contains a detailed description of the common portions of the Image
Engineering graphical user interface (GUI). Functions of buttons, metadata, information that is
required to be entered in the text boxes and file export and import functions are described. Section 6
contains a description of the camera installation, focus, alignment and image acquisition procedures.

Section 7 contains detailed camera test chart image acquisition and analysis procedures. The
OECF test measures the camera’s transformation of grey scale patch luminance values to establish
the camera’s dynamic range and maximum contrast capability. The Shading test identifies the
camera/lens capability to produce a flat white image. The Distortion test images a chart with rows
and columns of black crosses on a white background to identify camera and lens distortion and
chromatic aberration. The Resolution test measures camera resolution through measurement of
modulation transfer function (MTF) and spatial frequency response (SFR) of Siemens star
patterns. The Combination Reflectance Test employs a combination grey scale and color image
chart. This chart provides a quick method to evaluate overall camera performance. The Appendix
contains a copy of the User Manual for the commercial image analysis software.

The use of test chart analysis software requires diligence in camera setup and in ensuring that the
images are square and not angularly skewed. It has been observed that the analysis software
utilized exhibits some difficulty analyzing skewed images. The software can produce several
different types of error messages if the image to be analyzed does not pass analysis software
internal “goodness” tests prior to performing image analysis.

Contained within the step-by-step procedures are text boxes containing hints and tips to aid in
producing the best images for analysis based on experience using the software. The meaning of
error messages and methods to reduce the occurrence of error messages are also described.
Because there are many instructions, numerous graphics and screenshots have been incorporated
into this document to provide a visual means to explain the meaning of specific instructions.

These procedures evolved during the test and analysis of thirteen different digital megapixel
cameras (1 to 22 megapixels) having lens focal lengths ranging from 1.7 to 70mm and multi-
imager 180-degree field of view cameras. The change in optical performance produced by a
variable focal length lens set at the entire range of lens focal lengths using the same camera was
evaluated using the procedures, as well as, a comparative performance analysis of analog-to-digital
camera encoders.






2. 1Q-ANALYZER SOFTWARE INSTALLATION

1Q-Analyzer software is commercially available camera image analysis software available from
Image Engineering.de. A software license is purchased and a USB dongle obtained before the
downloaded iQ-Analyzer software becomes functional. 1SO test charts, test stand, wheeled tripod
and test chart illuminators used in the procedures are also available from Image Engineering at:
http://www.image-engineering.de . The procedures in this document were developed using Image
Engineering iQ-Analyzer version 5.2.17 software.

Image Engineering Software is installed on a Windows PC or MAC computer according to
instructions found in the iQ-Analyzer user manual [1]. The manual describes the computer hardware
and software requirements for interfacing the iQ-Analyzer software. The installation also
necessitates the download of third-party software to facilitate iQ-Analyzer software functionality.
Links are provided in the user manual for downloading the requisite third-party software.

It is advantageous to have the iQ-Analyzer user manual available when setting-up and conducting
tests. The user manual test description and execution contains graphics that aid in understanding the
steps to be performed for conducting test data evaluation using iQ-Analyzer software. A copy of the
User manual is included (with permission) as Appendix A.

The iQ-Analyzer User Manual can also be accessed at:

http://www.image-engineering.de/downloads/data-sheets-and-manuals

2.1 Software Installation

1. Download and install Mathworks MATLAB Compiler Runtime (MCR) Version 7.14
available on the Image Engineering website at: http://www.image-engineering.de/ie-
swW/MCR_ Installer/

2. Log in as the user IE-Analyzer using the assigned password.

Notes: MCR Version 7.14 must be loaded onto the computer for the analysis software to function.

When installing a new MCR onto a target machine, you must delete the incorrect MCR version and then
install the correct version.

(Windows) - Only one version of the MCR can be resident on the computer. To remove the MCR, simply
delete the MCR folder from /Applications. The MCR is installed in /ApplicationssMATLAB Compiler
Runtime/Vx.xx or Vx.X, where 'x.xx' or ‘x.x’ indicates the MCR version number.

(OS X) - Installing multiple MCR versions on the same machine is not supported on Mac OS X.

If you experience difficulties is the software download, contact support@image-engineering.de

3. Download the iQ-Analyzer software from:
http://www.imageengineering.de/index.php?option=com_content&view=article&id=441&Iltemid=70
4. Extract the contents of the zip folder
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e (Windows) - to any folder on your system.
e (OS X) - it must be to the local "Applications"” folder.
e You must have write permission for the iQ-Analyzer folder and all of its subfolders.

Note: (OS X): The software will not start if it is not in the local "Applications" folder. If you want to use it
from another directory location:

Open Automator

Drag and drop the iQ-Analyzer.app onto the Automator Icon

Modify the path in the script

5. Install additional open source software. [available at: http://www.image-engineering.de/ ]

FFmpeg [source code available at: http://ffmpeg.arrozcru.org/autobuilds/ ]

VLC media player [source code available at:
http://www.videolan.org/vlc/download-sources.html ]

ExifTool [source code available at: http://www.sno.phy.queensu.ca/~phil/exiftool/ ]

dcraw [source code available at: http://www.cybercom.net/~dcoffin/dcraw/ ]

Notes: (Windows) - users have to manually install VLC Media Player. It is necessary to make sure that the
ActiveX Plugin option is selected during the installation.

(OS X) - users have to manually install ExifTool. The installation file is located in the "3rdParty" folder of
the 1Q-Analyzer software download package. Windows machine users can omit this step.

The Video Module is not currently supported on OS X.
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3. MASTER EQUIPMENT LIST

The table below contains a list of all of the equipment used to perform the entire set of tests
described in this document.

Table 1. List of Equipment Used to Conduct Tests

Equipment

Model Number

Image Engineering Chart Stand

ETC-TS-HOR

Image Engineering Monopod with Rail Includes:

ETC-MONOPOD

Linhof Studio Stand Il Tripod Trolley Assembly

Manfrotto 410 Junior Geared Tripod Head

Image Engineering Extension Rail

ETC-RAIL

Image Engineering TE251 Test Chart

ETC-TE251-A1066

Image Engineering TE253-9X Test Chart-72Cycles

ETC-TE253-9X-72

Image Engineering TE253-9X Test Chart-144Cycles

ETC-TE253-9X-144

Image Engineering TEO42 Test Chart

ETC-TEO42-A 1066

Esser Test Chart llluminator

ETC-LE6-100

Image Engineering TE269 Glass Test Chart

ETC-TE269-D280

Image Engineering TE255 Glass Diffuser Test Chart

ETC-TE255-D280

Camera Focus “Eye Chart”

Black Photographer’s Cloth

Konica Minolta Luminance Meter LS100
Konica Minolta Chroma Meter CL200A
Two Umbrella Light Sources Lowel Rifa Exchange LC88EX
Two Impact Dimmer Switch D-1000
Netgear Network Switch and Power Supply GS108PE

Two Ethernet Cables

Cat 5 Minimum

Computer Dell Precision

T5400 with E5440 CPU, 4GB RAM, 640GB
HDD, NVIDIA FX4600 video card or better

Windows 7 Operating System

Internet Explorer Browser Software

Firefox Browser Software

Image Engineering iQ-Analyzer Software

Version 5.2.17

Bubble Level

with at least 2x2 inch flat bottom surface

Camera Under Test







4. Data Sheet - Manufacturer’s Specification Data

The Camera Information Data Sheet below captures salient camera data and precedes camera
testing. Some data contained in this matrix is required as input to the iQ-Analyzer software.

Table 2. Camera Information Data Sheet

Attribute

Data

Imager Type Imager manufacturer, model, (obtain
specification sheet for imager)

Imager Aspect Ratio Ex; 4x3, 16x9

4x3 16x9

Format Ex; 1/3,1/2.5,1/2,2/3

1/3 1/2.5 1/2 2/3

Lens Mount C, CS, other C CS Other
Automatic Iris Control Y/N Y N
Iris Control DC, Video DC Video

Iris Modes Auto, Open, Closed, Prioritize Iris Direction

A O PID Other

Total Pixel Count Ex; 1.2 Mpx Mpx

X and Y Pixel Count Ex; 1280x960 I

Sensitivity Color and B&W (lux) (at specified % of full output) M lux @ %FO
o lux @ %FO

Codec(s) Supported Ex. JPEG, H.264, MPEG

JPEG MPEG H.264 Other

Number of Parallel Video Streams Supported Ex; 1,2,3,4 1 2 3 4

Can Parallel Video Streams be a Different Codecs Y/N Y N

Stream Options

Frame Rate Maximum and Adjustable Range _____FPSmax ______to_____ FPSRange
Bandwidth Is bandwidth adjustable? Y/N Y N

Image Bit Rate Adjustment CBR, VBR, CVBR

CBR VBR CVBR

Bitrate Adjustment Range Numeric (kB/s) or kB/s max to kB/s Range
Maximum bitrate manually settable Y/N Y N

Quality Levels (e.g. JPEG High)

White Balance Adjustment Y/N Y N




Manual Y/N

Y N

Automatic Features Y/N, Features

Y N Features

Lighting Type Automatic Adjustment (incandescent,
fluorescent, daylight, color temperature)

In Fl DL CT Other

Manual red gain, blue gain adjustments Y/N Y N
White Balance Area of Interest (window) Manually Settable Y N
Y/N

Can you set the area in the field of view that is used to adjust Y N
displayed image brightness? Y/N

Type of control area (window, grid pattern) Type:
Effectiveness of Auto White Balance Adjustment Comments:
Ex; Color corrects for sodium vapor lamps (does not produce
goldy-brown images)

Exposure Adjustment Y/N Y N
Exposure Mode Prioritization (none, frame rate, picture List:

quality, gain, exposure time etc)

Exposure Offset (to produce lighter or darker images from
auto algorithm determinations) Y/N

Y N Type/Range

Maximum Exposure Time Settable Y/N Y N
Minimum Exposure Time Settable Y/N Y N
Is Current Exposure Time Displayed on GUI? Y/N Y N
Gain Adjustment

Maximum Gain Settable Y/N Y N
Minimum Gain Settable Y/N Y N
Current Gain Value Displayed on GUI Y/N Y N
Auto-Brightness Area of Interest Manually Settable Y/N Y N
Type of control area (window, grid pattern) Type:
Backlight Compensation Y/N Y N
Is backlight compensation ON/OFF settable? Y/N Y N
Sharpness Adjustment Y/N Y N
Sharpness Adjustment Range (values) Range:
Gamma Value Adjustable Y/N Y N
Adjustment Range Range:
Electronic Orientation Adjustment Y/N Y N
Invert, Rotate, Mirror (horizontal, vertical, both) Types:
Lighting Frequency Compensation Y/N Y N
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DC, 60 Hz, 50 Hz DC 60Hz 50Hz Other
Day-Night Feature Y/N Y N

Manually settable for day, night or automatic mode Y/N Y N

Current IR filter state indication Y/N Y N

IR filter wait time before state change actuation sec min
Settable Day/Night Threshold Y/N Y N

Exposure, gain,

Is Duration at Threshold Values Before Transition into Day or Y N

Night Mode Settable (Time at exposure or gain)? Y/N Describe:

Automatic IR Filter Control with Day/Night Transition

Can you command the IR filter to be permanently ON, OFF or Y N

Auto Mode If NO comment on available commands? Y/N Comment:

Manually Settable Camera Aiming Cross Hairs Y/N Y N

Manually Settable Test Images Y/N Y N

Type of Test Images List List:

Triggered Video Control Input Function Y/N Y N

Can an external trigger be caused when the video stream Y N

from the camera initiates? Y/N

Heartbeat Source Y/N Y N

Can you enable camera’s SNMP agent for using heartbeat Y N

missing alarm source? Y/N

Number of Control INPUTS (Bistatic) Accepted Number #

Can you control On/Off function of control inputs? Y/N Y N

Dry relay contact or semiconductor Relay Ct  Semiconductor
Number of Control OUTPUTS (Bistatic) Accepted Number #

Can you control On/Off function of control outputs? Y/N Y N

Dry relay contact or semiconductor Relay Ct  Semiconductor
Motion Detection Function Y/N Y N

Motion Detection Area of Interest Manually Settable Y/N Y N

Motion Detection Activities Selectable Y/N Y N

Are there different settable motion detection algorithms that Y N

can be selectable? Y/N

Algorithm types (Ex. basic motion, tripwire, direction, area of | List:

interest)

11




Privacy Areas of Interest Manually Settable Y/N Y N
Can you set areas in the field of view that are masked? Y/N Y N
Number of masks that can be set #
Type of control area (window, grid pattern) List:
Streaming Adjustments Y/N Y N
Number of streams #
Parameters Adjustable (Ex: quality, bit rate, max bitrate, List:

output size, output scaling)

Live buffer size kB
Pre alarm buffer size kB
Post alarm buffer size kB

Can you set time between I-frames? Y/N

Can you insert text overlay (camera ID) on camera image? Y/N

Can you adjust color, font of text overlay? Y/N

Can you set location of text overlay on camera image? Y/N

Can you set the location (server IP address) where alarm clips
are stored? Y/N

<|<|=<|=<|=<
2lzlzlz2l=z

Network Settings Adjustments Y/N

Y N

Network Parameters settable (DHCP RTSP QoS SNMP ONVIF)

DHCP RTSP QoS SNMP ONVIF Others

Can you observe the network traffic in and network traffic out
data (kb/s)? Y/N

Y N

Serial Port Settings

Does the camera have a serial port? Y/N Y N
Are serial port settings adjustable? Y/N Y N
List settings adjustable ( Ex: mode, baud rate, line List:
configuration, port, authentication, user name, password)

Factory Default Setting Control Y/N Y N
Can you easily reset to factory default settings? Y/N Y N
Method for Setting Camera to Factory Default Settings (Ex: Method:

exterior accessible button, or software only reset)
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Firmware Upload

Can you easily upload firmware updates to camera? Y/N

Is there a mass download capability? Y/N

Web Browser Compatibility (Ex: IE, Firefox, Both)

IE Firefox Both Other

IP Addresses Settable Y/N Y N
IP Address and Number of IP addresses settable IPAddr
List IP Address Types (Ex: default, system, camera imbedded) | List:
GUI Functions Accessible

Can all the control functions be accessed from the web page Y N
or are additional control functions accessible only through

say, Telnet commands? Y/N

Documented APl Manual

Is there a well-documented APl manual for the camera? Y/N Y N
Telnet Command Functionality

What commands can only be controlled through Telnet? List:
Area of Interest Image Size Control Functionality Y/N Y N
What sizes selectable? (Ex: 1280x960, 1280x720, 800x600) List:
AOI Top, left, width and height values settable Y/N Y N
Image Output Size Settable Y/N Y N
Auto, Range of output sizes settable Auto Y N

Output Sizes Settable List:

Number of Image Buffers Number #

Are Number of Image Buffers Selectable Y/N Y N

What is range of image buffers selectable Range: to Buffers
GUI Accessible Video Image Control Y/N Y N

Stop, Still Image, Snapshot, Adj. Refresh Rate (List Options) List:
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Plug-in Support Y/N Y N

Manual zoom infout Y/N Y N

Fit Window Selection Y/N Y N

Physical Size of Camera HxWxD H w D Units
Mounting Orientations (Ex: Top, Bottom, Other) Top Bottom Other:

Operating Temperature Range Max and Min Temperatures MaxTemp__ MinTemp__ degForC
Input Voltage Range Vac Range Vdc Range

Is there a well-documented User Manual available? Y N

Is there a well-documented Installation Manual available? Y N
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5. 1Q-ANALYZER GRAPHICAL USER INTERFACE (GUI)

Before using the iQ-Analyzer modules, information must be entered into the databases for
subsequent use by analysis modules. The descriptions below discuss buttons and text box
information entry using the i1Q-Analyzer GUI interface.

5.1 Buttons

Across the top of the toolbar, there are four sets of buttons. From left to right the buttons perform
the following actions:

5.1.1 Input

|Video|| RAW|| Meta| [Top left side of page]
| Video Initiates the Video data entry page. Button connects to a video stream.

RAW |nitiates the RAW (dcraw) video image data entry page. Button toggles RAW data
page on and off,

(Metal |nitiates the Metadata entry page. Button toggles Metadata page on and off.
5.1.2 Test Module Access

|| OECF | Color |[Resolution|| Shading|| Distortion ||Hist&gram|_? [Page Center]

OECFH| Initiates the OptoElectronic Conversion Function (OECF) Analysis module
[Color | nitiates the Color Analysis module

Resolution| |njtjates the Resolution Analysis module
Shading| |nitiates the Shading Analysis module
Distortion| |njtiates the Distortion Analysis module

|Histogram |njtiates the Histogram Analysis module for detecting dead or hot pixels
(42 ] |nitiates the TE42 General Purpose Test Chart Analysis module

5.1.3 Settings and Export/Import
—iE-3 [Top right side of page]

(o] [Settings] Brings up settings page for general, visual noise and output parameters

\= | [Export/Import] Used for transferring analysis results from one module into another
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5.2 Video Input

The Video Module links video sources to the evaluation core of the iQ-Analyzer. Both live video
signals and video files can be processed. The Video Module acquires frames of video and passes
them to any other iQ-Analyzer Module for further analysis. In the Live Video Signal mode,
analysis tools such as a waveform analyzer, vectorscope and histogram display of signal
information can be displayed. The test sequences described in this test procedure employ analysis
only of “still frame” image files rather than of live video feeds.

5.2.1 Settings

Depending on input source (live video or video file), the parameter selections and settings within

the EEUINE space controls aspects of input data analysis.

NOTE: Analysis will only be performed on “still frame” Test Chart images. Therefore EEMIIE
information for Live Video Sources and Video Files will not be covered.

5.3 Raw Video Input

1Q-Analyzer accepts raw data for still image analysis using DCRAW software. Raw still image analysis
starts with DCRAW options defined on the DCRAW main page. The DCRAW commands are
displayed in the “dcraw call:” text box. Results use the Colorspace, White Balance, White Level and
Tonal Curve data text boxes. The main page for accessing the latest version of DCRAW software is:
http://www.cybercom.net.~dcoffin/dcraw/.

1. Click the button on the top left side of the toolbar.

e R
EE

adorews 0 W 69 11T dragafishlase:

Figure 1. Screenshot of Processing Portion of RAW Page
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http://www.cybercom.net.~dcoffin/dcraw/

2. Inthe RAW — Processing space on the page select the following:

Executable = Default - /3rdParty/dcraw/
Demosaicing = None (no Scaling)

Output Format = Tiff

Outbut Bit Depth = 16 bit

Output Flip = Default

® o0 o

Figure 2. Screenshot of INFO Portion of RAW Page

3. Inthe RAW-Info space on the page, if the file type is Bayer Image or the output of
DCRAW is not demosiaced, select the following:

Interpolation = None

Bayer Pattern = RGGB

Bit Depth = 12

White Balance Multiplier R, G1, B, & G2 = 1.0000 (white balance can be enhanced
manually by adjusting White Balance values)

e. White Balance Offset R, G1, B, & G2 = 0 (white balance can be enhanced manually
by adjusting White Balance Offset values)

oo o

Figure 3. Screenshot of Batch Processing Portion of RAW Image

4. In the Batch Processing space on the page, select the following:

a. Usethe '+, [=] and [c] buttons at the bottom of the page to add, delete or clear
all files in the processing list.
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5.4 Metadata Information

The metadata for the image files are displayed in the module and accessed by clicking on

the button on the top left side of the toolbar. The metadata provides information related to
image properties for use by the calculation algorithms in the iQ-Analyzer modules.

Insert metadata information into iQ-Analyzer software as follows:

1. Click the button on the top left of the iQ-Analyzer screen.

NOTE: The [Metalputton toggles between the metadata entry page and either the Camera or
display depending on what button selection is made at the bottom of the EEUIEE portion of the
Test Module space. The [ Image J/[_Result | pytton toggles between the two options.

Figure 4. Screenshot of Device Data Input Portion of META Page

2. Insert camera data in the spaces provided in the Device section of the page:

Camera Make (Manufacturer)

Camera Model Number

Camera Serial Number

Lens Data (make, model #, focal length)

Imager Width (mm)

Imager Height (mm)

Imager Pixel Count (e.g. 1.3 Mpx)

Imager Pixel Pitch (um) (calculated after entering populating height & width &
press the keyboard ENTER key)

Camera Firmware Version

S@ e a0 o

18



Image Properties

Figure 5. Screenshot of Image Properties Input Portion of META Page

3. Insert camera Image Properties data in the spaces provided:

a.

Rotation (rotate or flip images)

Chart Height (select from dropdown choices - Default = Layout File)

Test Save as type (select image file, raw file or bayer file choices — Default =
Image File)

Color Space (select from sRGB, Adobe RGB, ECI RGB V2, embedded profile or
selected profile choices — Default = SRGB)

Lens Aperture Setting (maximum f-stop)

Time (date and time test started)

ISO Speed (Calculated by the software after manually entering aperture & object
distance [setup]

Lens Focal Length (mm)

Aperture — Effective (f-stop setting during testing)

Exposure Bias (value if exposure bias is set)

Figure 6. Screenshot of Setup Input Portion of META Page

4. Insert camera Setup data in the spaces provided:

oo oe

[llumination (lux)

Object Distance from Camera (m)
Lab Name (Camera Test Lab)
Operator (tester’s name)
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Figure 7. Screenshot of Notes Portion of META Page
5. Insert specific test-related information in the Notes space provided

a. Insert additional data on camera specific settings used during testing (If the camera
has the ability to output its settings data into an electronic file, the contents of the
file should be inserted into the Notes box).

6. If the metadata applies to all tests performed, ensure that the LY ka ik
box at the bottom of the page is checked.

7. Click the button at bottom of screen to update data.

8. Click the button to close the Metadata page.

5.5 Test Module Access

|[ QECF || Color |[Resolution|| Shading || Distortion || Histogram|

Image analysis modules can be accessed by clicking on the one of seven buttons:

Initiates the OptoElectronic Conversion Function (OECF) Analysis module
Initiates the Color Analysis module

Initiates the Resolution Analysis module
Initiates the Shading Analysis module

Initiates the Distortion Analysis module

Initiates the Histogram Analysis module for detecting dead or hot pixels
Initiates the TE42 General Purpose Test Chart Analysis module

5.6 Settings

£-3
In the [ L [SETTINGS] menu parameters for visual noise, output and general parameters such as
file path can be described.
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Figure 8. Screenshot of Settings Page

5.6.1 Visual Noise

Figure 9. Screenshot of Visual Noise Portion of Settings Page

1. Click the [E [Settings] button on the top right side of the toolbar.

2. In the MAEEEIEEIER space in the top right side of the page:

a. Select White Point = ICC

b. Select Viewing Condition = VIEW.IES
c. Select Exponent =1
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5.6.2 Output

include Results

Same as File(s)

Mo Folder sele

Comma

Figure 10. Screenshot of Output Portion of Settings Page

1. Inthe m space:

S@ "o o0 T w

Select Export Figures as = TIFF(tif)

Check the I EESEEER SIS

Select Export Folder = Same as Files

Select if Processing = “Files in QUEUE + EXT” = One file per result
Select Text Output = Check Header, Results, All Data and Settings boxes
If Results File Exists = Overwrite

Output JPEG Quality = 100

Frequency Unit [Resolution] = LP/PH
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5.6.3 General

C: rswideo\Desktopl|G-AlG-Analyzer V5.2.17\Chart

.

© oo o

Select Chart Layout Location = Chart Local Folder (default)
Select OECF Reference Data Location = Data Local Folder (default)
Select Color Reference Data Location = Data Local Folder (default)
Viewing Condition File Location = Data Local Folder (default)
Initial Setting File Location = path location to settings file <...>.myset (Same as

Figure 12. Screenshot of Data Entry Portion of Settings Page

f.  Weights to calculate Y, select from the following color weighting standards (ISO

12232 weights are the default):

ITU-R-BT.709 (recommended)

Y=0.2126 R+0.7152 G+ 0.0722 B

ISO 12232

Y=0.2125R +0.7154 G+ 0.0721 B

NTSC

Y=0.2989 R +0.5870 G+ 0.1140 B
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: i box = Unchecked

Enter Maximum Files in Memory = 10

Enter Default PPI Resolution = 300

Select Extension Definition if not Numerical = WST (if needed for multiple lens
analyses - Wide, Standard & Telephoto)

o Tae

5.6.4 Settings & StartUp

mySetting myset -

Load settings from selected file
Save current settings to file

Figure 13. Screenshot of Settings & Startup Portion of Settings Page

1. In the ElmeReRelllld space, select the following:
On first use of iQ-Analyzer software:
a. Restore settings from last session box = not checked
b. Restore settings from this file box = checked
c. Click the |_Save current settings to file | pytton.
d

. A “SAVE” pop-up will appear. Enter the file name (e.g. TestSettings) in the text box.

On subsequent uses of the iQ-Analyzer Software:

a. Restore settings from last session box = checked (if using previous session settings)
RHestore settings from last session

b. Restore settings from this file box = checked (if using data from a previously
generated Settlngs flle) Restore Ei'EﬁirlgEi from this file:
c. If you checked

VIV (1 L/pdate all menues that st legend:

a. Click the | CheckforFiles | button to update from the [myset] file.
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Check for Files

Check for Updates

Figure 14. Screenshot of Check Files and Check Updates Portion of Settings Page

5.7 Export/Import

=
The Export/Import menu options are used for saving results and graphs in the camera test image
folder for each module (e.g. OECF, DIST, SHDG, RESL & 42). The test file analysis results for
each test module are saved in an Analyzer-internal file, formatted as a .txt file in the camera
module’s folder. The displayed results can be saved and stored in the various modules by

selecting the module and clicking the [ SaveData  Jor[_ ResloreData | hyttons.

Result graphs can be saved either individually within each module by using the Export or @
button in each module so that graphs can be exported as a group. The steps below describe some
export/import options.

1. Click the @ [EXPORT/IMPORT] button on the top right side of the toolbar.

Figure 15. Screenshot of Data/Results Portion of Settings Page
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SIREEILE space, select the following:

a. Ensure that the box is checked for both the Save Data | and
[ Restore Data | options.

b. Within each module, while a graph is displayed, right click on the graph.
c. When the Undock-Save-Add to List pop-up occurs, select lM option.

Undock
Save

Add to List

In the KEIEISMIE section of the page, a list of files for Export is created.

The '+ button adds files to the list.

a
b. When the Save List pop-up appears, click the button.
c. The [=) button deletes individual files in the list.

d. The (€] button clears all files in the list.

l Export Now l

The button at the bottom of the MEIEISIIEE section executes a file save action.

The file path and file format for exported files are defined in the [ ° [SETTINGS] data.

Figure 16. Screenshot Showing Files List for Export
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5.7.1 Executing the Export Function

After an analysis is completed but before starting an export, click the = [EXPORT/IMPORT]
button and a list of files to be transferred will appear. If there are files already populated in the list,

click the |€) button to clear the files in the list. Some modules automatically populate files into the
export list after an analysis is completed.

1. Click a module button at the top of the page for the module from which the file will be
exported.

| OECF || Color |[Resolution|| Shading]| Distnrtinn||Histngram|_ 42

2. Right click on a particular graph. When the Undock-Save-Add to List pop-up occurs,

select l&] option.

Undock
Save
Add to Lt

3. Click the | &= [EXPORT/IMPORT] button and the file(s) to be transferred will appear.
4. Verify that the files to be exported are the only files listed. If there are unwanted files
included in the list, delete them by clicking the file name in the box to the right of the file

number. The file name box will turn blue. Then click the - button at the bottom of the
file list space and the file will be removed from the list.

5. Click the button at the bottom of the page.

6. On the bottom left side of the page you will see pop-ups of the files that are being
transferred to the module analysis folder.

7. After the transfer is completed, click the '€] button at the bottom of the file list space to
clear the files from the file transfer box.

NOTE: Prior to performing tests on a particular camera, a thorough understanding of camera operation
and functions of commands accessible through the camera’s GUI, HTTP, or Command Line interface
must be understood for achieving optimum test results.

Camera parameter adjustments may have to be made to produce optimum camera performance. A
thorough understanding of the camera’s User and API manuals prior to testing is advised. For example,
it is very important the camera image quality is set to 100, gamma set to 1.0 (100 for some cameras) and
the streaming data rate is set to produce the maximum bit rate allowable.

Camera brightness and contrast settings also affect analysis results when performing some analyses.
Performing these tests with the camera set at manufacturer’s default values may not produce optimum
camera test results.
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6. Camera Installation, Focus and Alignment Procedure

6.1 Installation and Alignment Procedure

6.1.1 Camera Installation and Alignment

1. Move a Test Chart in front of the Chart Illuminator or slide a glass chart down into the
Test Chart llluminator.

Figure 17. Test Chart llluminator

NOTE: When moving the Test Charts, do not get fingerprints on the target surfaces. Either use gloves
or touch only the very bottom of the targets when moving them.

2. Rotate the Tripod Head that attaches to the camera so that the top and bottom adjustment
knobs face away from the Test Chart and the camera Mounting Shoe screw slot is parallel
to the Test Chart. The rounded side of the camera attaching shoe faces the test chart.

3. Install and align the camera on the Tripod Head according to Steps 4-21.

ﬁ This side faces away from chart

Figure 18. Tripod Head Showing Knob Direction
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4. Remove the camera Mounting Shoe from the Tripod Head by sliding the lever under the
shoe to the right (when facing away from the chart). When the lever is moved to the right,
press the silver button on the end of the lever to release the shoe lock and to move the
lever a little further to the right.

Captive Screw
Mounting Shoe
Silver

Button

Figure 19. Tripod Mounting Shoe Showing Silver Button and Captive Screw Locations

5. Attach the camera to the Mounting Shoe using the captive screw. Ensure that the rounded
side of the Mounting Shoe is facing in the same direction as the camera lens. With the
camera upside down, align the Mounting Shoe so that the center of the rounded side of the
shoe is centered with the center of the lens. Just snug up the captive screw at this point.

6. Attach the Mounting Shoe to the Tripod Head by sliding the flat side of the shoe into the
shoe holder and pressing down. An audible “click” is heard when the shoe attaches to the
Tripod Head. The lever will also move to the left.

7. Push the tripod toward, and as close as possible to the Test Chart.

8. Visually observe that the center of the lens is centered horizontally with the center of the
Test Chart. Figure 20 shows examples of monitor views of centered images.

Figure 20. Centering Position Images - Distortion and Resolution Charts

9. If aligning to a sliding Test Chart, tighten the captive screw on the Mounting Shoe, re-
install the Mounting Shoe on the tripod head. Slide the chart so that it is centered with the
camera and then perform Step 12.

NOTE: Be extremely careful not to scratch the chart. Chart printing is very fragile!!

10. If centering with a glass Test Chart and the center of the lens is not centered horizontally
with the chart, remove the Mounting Shoe, loosen the captive screw and move the camera
to the right or left as needed to center the camera with the center of the OECF Test Chart
attached to the illuminator and snug up the captive screw.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

Once the camera horizontal position is centered with the center of the Test Chart, remove
the Mounting Shoe, tighten the captive screw using a large screwdriver and re-install the
Mounting Shoe onto the Tripod Head.

Visually observe the camera is horizontally perpendicular to the Test Chart. If not, rotate
the camera on the Mounting Shoe so that it is visually perpendicular to the Test Chart. A
90-degree “L-shaped” device can be placed against the test chart and used to align the
body of the camera if it has straight sides.

Visually observe that the center of the lens is centered vertically with the center of the
Test Chart.

Adjust the camera vertical centering by loosening the vertical height adjustment clamp (in
the middle of the tripod shaft) and rotating the height adjustment handle until the camera
is centered vertically with the Test Chart.

Before tightening the tripod height adjustment clamp, rotate the top vertical tripod shaft
clockwise so that the vertical gear mechanism is snug up against the notch in the bottom
half of the tripod shaft.

Securely tighten the tripod height clamp.

Check that the tripod height clamp is sufficiently tight by attempting to rotate the top
tripod shaft with respect to the bottom half of the tripod shaft.

Place a Bubble Level on the top of the camera (if it has a straight flat top) to observe if the
camera is level (front-to-back) horizontally.

Adjust the top knob on the Tripod Head to level the camera front-to-back.

Rotate the Bubble Level 90 degrees to observe camera level (side-to-side) horizontally.
Adjust the bottom knob on the Tripod Head to center the camera side-to-side.

6.1.2 Camera Communications Setup

N

Figure 21. Camera Ethernet Connector

Attach an Ethernet cable between the camera and a POE network switch.
Attach and Ethernet cable between the POE network switch and the computer.

. Ensure that the camera is functioning by observing the POE and Data lights on the

camera’s Ethernet connector.
On the computer, open either the Firefox or Internet Explorer browser to access the camera.
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NOTE: Some cameras work only with Firefox and some only with Internet Explorer and some will
interface with both — the use of Firefox is preferred when that option exists.

6.1.3 Setting Computer Static IP Address

1. Itis highly likely that it may be necessary to set the computer to a static IP address that is
compatible with the camera’s factory IP addressing scheme. Set the computer’s static IP
address using the steps below:

a.
b.
c
d

@

J-

Click on the Internet Access icon at the bottom right of the monitor screen.
On the pop-up, click on Open Network & Sharing Center.

Click on Local Area Connection.

Click the -~ ™= hytton at the bottom of the pop-up.

Click the ¥ = Internet Protocol Version 4 TCP/IPv4)

“roperies

option and click the button.

Click the (@ Use the following IP address: ¢jrcle and enter the IP addressing scheme (see
the following example):

IP address: 192 168 . 1 .101

Subnet mask: 255 .255 .255 . 0

Click the button on the Internet Protocol Version 4 TCP/IPv4
Properties pop-up and the pop-up will disappear.

Click the | == | putton on the Local Area Connection Properties pop-up and
the pop-up will disappear.

Click the | == | putton on the Local Area Connection Status pop-up and the
pop-up will disappear.

Click the Ex5 button to close the Windows page.

2. In the Firefox or Internet Explorer URL address box, enter the camera’s IP address and

depress the computer keyboard ENTER key. € e

NOTE: Some camera images are viewable only with the camera manufacturer’s proprietary software. If
that is the case, the camera’s reader/display software must be obtained from the manufacturer or
download website, loaded on the computer and operated according to the manufacturer’s instructions to
obtain test images.
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6.2 Camera Focus Procedure

NOTE: In some cases, achieving optimal focus using a Test Chart may be difficult. An 8.5x 11 inch
chart with different sized letters was produced to aid in the focusing task. This chart is referred to as the
“Eye Chart” in this document.

rrorzpo

vvvvvvvv

Figure 22. Eye Chart

NOTE: The TE253 Resolution Test Chart in Figure 23. TE253 Resolution Test Chart, is a 3-piece chart.
The three pieces are moved adjacent to each other when used with a camera having a 4x3 aspect ratio.
When used with a camera having a 16x9 aspect ratio, the right and left portions of the chart must be
separated such that the there is only about 1/8 to 1/4 inch of blank space to the right and left of the chart in
the camera’s displayed monitor image. If the pieces of the test chart are not separated when testing a
16x9 aspect ratio camera, the resolution analysis will produce invalid results.

When conducting a 1 Star resolution analysis, use the center star of either the right or left panel of the
TE253 Test Chart (see Figure 23).

Figure 23. TE253 Resolution Test Chart - Arrows Show Location of Single Test Stars
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Focus the camera using Steps 1-33 below.

1.

Adjust the camera image so that the camera image is displayed as large as possible on the
computer monitor. The method to accomplish this varies with each camera’s GUI.

. If the camera has a manual or software controlled auto-focus button or command, press

the button or execute the command on the camera’s GUI to initiate camera auto-focus.

. If the camera does not have an auto-focus capability, manually focus the lens to achieve

optimum image focus. The “Eye Chart” is very helpful in achieving proper focus.

. Move the Tripod close to the chart to adjust camera horizontal and vertical centering.

NOTE: Be extremely careful not to scratch the chart. Chart printing is very fragile!!

. Adjust the camera location on the Camera Mounting Shoe to center the camera image with

the center of the OECF glass chart or slide the movable charts to the right or left to center
the camera image with the center of the chart.

Move the Tripod vertical height adjustment (near center of vertical Tripod tube) to center
the camera image vertically with the center of the chart.

Move the Tripod Head Vertical Adjustment Knob (top knob) so the camera (front to back)
is perpendicular to the chart.

. Move the Tripod back from the chart enough to see the entire chart in the camera’s field of

view.

Because of lens and imager optical and mechanical characteristics, moving the Tripod away from
the chart may cause the camera image to no longer be centered with the chart. Readjust the
Tripod height adjustment and/or slide the chart to re-center the chart in the camera image. For
the OECF chart, the camera may have to be moved right or left on the camera Mounting Shoe.

10.

11.

12.

13.

14.
15.

When the camera’s image is displayed, move the tripod closer to, or further from the chart
so that the chart occupies the entire horizontal field of view for the imager aspect ratio
(4x3 or 16x9).

If the camera has an automatic focus, click the camera’s autofocus button on the GUI or
push the mechanical button on the camera.

Manually focus the camera lens by placing the “Eye Chart” Figure 22, in front of the Test
Chart.

Set the lens aperture adjustment to the wide-open position (lowest numerical f-stop).
When using a lens with an attachment collar, loosen the collar clamping band slightly so
that there is noticeable friction when the lens is rotated. If the collar is too loose,
tightening the collar will change lens focus.

When the camera is focused, remove the “Eye Chart.”

Tighten the lens positioning stop or attachment collar.
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16. Observing the computer’s monitor image, adjust the camera rotation knob on the Tripod
Head (center side knob) so that the camera image is rotationally square with the Test
Chart. This is best achieved by viewing the Test Chart edge marks and ensuring that the
spacing between the edge marks at the top and bottom of the right and left sides are equi-
distant from the edge of the camera image. For the sliding Test Charts, this is achieved by
observing the white spaces at the top and bottom of the charts and the blank spaces to the
right and left of the chart.

NOTE: The three Tripod Head adjustment knobs have a spring-loaded brake mechanism that has to be
rotated slightly to remove tension on the adjustment screws to make it easier to rotate the adjustment
knobs. For large movements, rotating the brake mechanism disengages the knob’s gear mechanism.

17. If necessary, move the Tripod further from, or closer to the Test Chart so that the target
right and left side edge marks for the image size displayed (e.g. 4x3 or 16x9) align with
the edges of the camera’s field of view.

18. Move the Tripod Head Horizontal Adjustment Knob (bottom knob) so that the camera
image is centered right-left with the chart.

19. Again, if necessary, move the tripod further from or closer to the test chart so that the
target edge marks align with the edges of the camera’s field of view.

20. Verify that the camera is level in by using the Bubble Level again as described in Section
6.1.1 Camera Installation and Alignment Steps 18 to 21.

21. If the camera had to be re-leveled, perform Steps 5 to 8 above until the camera is centered
horizontally and vertically with the Test Chart.

22. If the camera requires manual focus, proceed to Step 24 below.

23. After completing the camera alignment procedure above, perform the auto-focus operation
again as described in Step 10 above.

24. If the camera has to be manually refocused, place the “Eye Chart” Figure 22, in front of
the Test Chart and adjust focus as described in Steps 11-15 above.

25. For a lens with a manually adjustable f-stop, adjust lens aperture to f/4 after focusing the
camera.

26. After the alignment and focus are completed, the specific camera test can be performed,
image data acquired, and image file data processed by Analyzer software.

Because camera lenses do not always produce an image that is centered with the center of the camera
or produces an image that bends or skews as it reaches the camera imager, carefully assessing camera
monitor images, provides additional queues on how to improve image flatness. It has been observed
that improvements in image flatness can produce improved analysis results.

Below are some tips. Figure 24 shows a properly adjusted image. Figures 25-31 show skewed
camera angle images that produce error messages or inaccurate analysis results. The amount of skew
in the images below is exaggerated to aid in observation of the direction of skew.
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Figure 24. Examples of Images Properly Adjusted for Image Analysis

Figure 25. Examples of Images with Upward Camera Tilt

27. If the image appears wider at the top than at the bottom (Figure 25), adjusting the Tripod
Vertical Angle Adjustment (top knob) so the front of the camera moves downward will
“square-up” the image.
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Figure 26. Examples of Images with Downward Camera Tilt

28. If the image appears wider at the bottom than at the top (Figure 26), adjusting the Tripod
Vertical Angle Adjustment (top knob) so the front of the camera moves upward will
“square-up” the image.

‘ . » . . ’ — ’-— — -

Figure 27. Examples of Images with Camera Rotation to the Right

29. If the right side of the image appears to shrink inwardly at both the top and bottom of the
image (Figure 27), adjusting the Tripod Horizontal Rotation (center knob) so the front of
the camera moves to the left as viewed from behind the camera will “square-up” the
image.

37



Figure 28. Examples of Images with Camera Rotation to the Left

30. If the left side of the image appears to shrink inwardly at both the top and bottom of the
image (Figure 28), adjusting the Tripod Horizontal Rotation (center knob) so the front of
the camera moves to the right as viewed from behind the camera will “square-up” the

image.

[ S T T S v e v s s

Figure 29. Examples of Images with Counter-clockwise Camera Rotation

31. If the image on the monitor appears to be lower on the right side than on the left side, but
otherwise the image does not appear to shrink on the right or left side (Figure 29),
adjusting the Tripod Angle Rotation (bottom knob) so the camera rotates clockwise as
viewed from the back of the camera will “square-up” the image.
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Figure 30. Examples of Images with Clockwise Camera Rotation

32. If the image on the monitor appears to be lower on the left side than on the right side, but
otherwise the image does not appear to shrink on the right or left side (Figure 30),
adjusting the Tripod Angle Rotation (bottom knob) so the camera rotates counter-
clockwise as viewed from the back of the camera will “square-up” the image.

Figure 31. Examples of Images with Up, Right and Counter-clockwise Rotation

33. As examples, the images just above contain a combination of Up, Right and
Counterclockwise tripod head rotations (Figure 31).

The Tripod axis adjustments are not absolute. Adjusting one axis may cause a slight shift in another
axis. Therefore, it may be necessary to iteratively “touch up” the adjustments until the flattest image
possible is achieved. Also, when making the adjustments, it may be necessary to slide the test chart to
the right or left and raise or lower the camera tripod to re-center the chart in the monitor image.

Centering on and using the black borders of the Distortion Chart provides a very good means to
achieve initial camera “squareness” and “flatness” adjustment.




6.3 Camera Image Acquisition

NOTE: Prior to acquiring test images, ensure that the camera text generator is turned off. Camera generated text
appearing in the Test Chart image space will produce either error messages or invalid results.

1. On the computer hard drive or desktop, create a main folder to store data and image files
generated during camera testing.

2. Identify the main folder with the make and model number of the camera. In the main
folder, create sub-folders with the names: OECF, SHDG, DIST, RESL and TE42.

-
<1 » CameraName-Type »
@\/ L

Organize v Include in library » Share with «
{ Favorites Rlrmie
[ Desktop DIST
& Downloads OECF
£ Recent Place RESL
SHDG
= Libraries TE42

= Documents

Figure 32. Screenshot of Test Image Folders

3. Insert the proper Test Chart for the specific test in the camera’s field of view and verify that
the camera’s field of view is centered horizontally, vertically and rotationally with the Test
Chart as described in Section 6.1.1 Camera Installation and Alignment Steps 18 to 21.

4. Obtain a snapshot or static image of the Test Chart using the camera’s web interface.

5. Click the [Z"#P=1%] 1 «Stil] Image” button/icon to create a static image of the Test Chart.
Another pop-up showing the test chart image will appear.

6. Right click on the image and another pop-up will appear. Left click on the Save Image
As option.

Copy Image

Copy Image Location

) 5+:c< Image A

Emad Image...
Set As Desktop Background...

View Image info

Inzpect Element (Q)
Figure 33. Screenshot of Image Options

7. A pop-up will appear requesting a file name and file storage location.
8. Click on the Save as type (.jpg or *.* all others) and enter .omp or .jpg file suffix.
9. Enter the <filename> in the File name box with the.bomp or .jpg file suffix.
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File name: Testlmage.jpg

Save as type: |_|F'EG Irmage (*.jpg)

Figure 34. Screenshot of Image Save Option

10. The file storage location is the camera folder and appropriate sub-folder (OECF, SHDG,
DIST, RESL and TE42) previously created to store image files for the camera being
tested. The file naming convention and file storage sub-folder image file storage locations
are described in the Section 7 Test Procedure sections.

11. Click the button at the bottom right of the pop-up.

6.4 llluminator Setup and Adjustment

NOTE: For valid analysis results, the illuminators must be placed so that the illumination readings are flat
to less than 5 %. However, with precision adjustment of the illuminators, it is possible to achieve an
illumination flatness of less than ¥%2%. It has been observed that increased illumination flatness produces
improved analysis results.

Chart illumination must be the same for each camera tested. Changes in chart illumination and
illuminator created reflections from the test chart produce different analysis results. This is particularly
true when conducting tests using the TE253-9X-144 Resolution and TE42 Universal charts.

The analysis software performs self-calibration of the image using grey colored patches at specific

locations on the chart and using the OECF patch pattern in the center of the TE42 chart. If the image to
be analyzed contains calibration patches having direct reflected light from the illuminators, the analysis
results can be significantly different than produced by a camera with the test chart properly illuminated.

1. Charts must be illuminated from the side. 1Q-Analyzer software is very sensitive to
illumination that is directly reflected back to the camera.

2. Install the Diffusers onto the Illuminators.

3. Energize the llluminators by pressing their power buttons to the ON position and wait for
15 minutes for the Illuminators to come up to full brightness.

4. Turn the room lights OFF.

5. Adjust llluminator height, angle, distance from the target and intensity so that the
illumination at the center of the Test Chart is at least 300 Lux (with room lights off) and
illumination across the target surface is flat to less than 5% and no visible shiny reflections
are observed in the monitor image.

NOTE: It is important to look at the image on the monitor to observe for reflections and shiny spots. For
certain lens configurations and camera-to-chart distance, the camera may pick up a reflection that is not
visible to the human eye.
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6. With the black cap on the Light Meter’s sensor attached, energize the Light Meter by
sliding the ON/OFF switch on the side of the meter to the ON (1) position.

Light Meter Sensor

Figure 35. Light Meter

7. Allow the automatic CAL (calibration) procedure to complete and then remove the cap
covering the sensor.

8. Measure the illumination with the Light Meter at five places across the target area (top —
right and left sides, center, and bottom — right and left sides of the Test Chart).

9. Record the five illumination readings or enter them into the Excel spreadsheet calculator
with the filename: LightningFlatness.xIsx.

As an aid in performing illumination calculations, an Excel spreadsheet LightingFlatness.xIsx has been
configured to perform the calculations and graphically display the relationship between sets of readings.

10. Divide the highest illumination reading by the Center Illumination value.

11. Divide the lowest illumination reading by the Center Illumination value.

12. The edge illumination values should be less than 5 % higher or lower than the center
illumination value.

NOTE: Careful adjustments of the light sources have produced an illumination flatness of less than %4%.
It has been observed that really flat test chart illumination produces better analysis results.

13. Adjust the illumination sources until the calculation in Steps 10-11 (or Excel spreadsheet
calculation) achieves the best illumination flatness.

14. Record the average illumination value: Lux.

15. Turn off the Light Meter by moving the ON/OFF slide switch to the OFF (0) position and
re-install the sensor cap.

16. Turn the room lights ON and de-energize the Illuminators by pressing their power buttons
to the OFF position.
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7. Test Procedures

NOTE: Optimum test efficiency is attained when camera tests are
conducted in the sequence of: OECF, Shading, Distortion and Resolution.
Using this preferred order minimizes the number of times the camera must
be refocused because of camera position changes.
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7.1 Camera OECF Test

The OptoElectronic Conversion Function (OECF) describes the camera transformation of object
luminance values from the imager to a digital image. It is measured using grey scale patches on a
Test Chart. The dynamic range of Test Chart patches should exceed the camera’s dynamic range
for credible results. The results of the test provides information regarding camera maximum
contrast capture capability, white balance control, dynamic range, gamma or tonal correction,
signal to noise ratios for a range of grey levels and camera 1SO speed.

Camera OECF can be determined using the 36 grey patches/background on the glass TE269 Test
Chart inserted into the Test Chart llluminator located behind the movable charts. OECF is the
camera characteristic that determines the camera’s ability to transfer image Luminance into digital
values. The OECF curve is analyzed for Y greyscale, Red, Green and Blue color channels.

7.1.1 Equipment
Table 3. List of EQuipment for OECF Test

Model Number
ETC-TS-HOR
ETC-MONOPOD

Equipment

Image Engineering Chart Stand

Image Engineering Monopod with Rail Includes:

Linhof Studio Stand Il Tripod Trolley Assembly
Manfrotto 410 Junior Geared Tripod Head
Image Engineering Extension Rail

ETC-RAIL

Esser Test Chart llluminator

ETC-LE6-100

Image Engineering TE269 Glass Test Chart

ETC-TE269-D280

Camera Focus “Eye Chart”

Black Photographer’s Cloth

Konica Minolta Luminance Meter LS100
Two Umbrella Light Sources Lowel Rifa Exchange LC88EX
Netgear Network Switch and Power Supply GS108PE

Two Ethernet Cables

Cat 5 Minimum

Computer Dell Precision

M6600-i7 with NVIDIA N12E-Q5 video
processor and Power Supply

Windows 7 Operating System

Internet Explorer Browser Software

Firefox Browser Software

Image Engineering iQ-Analyzer Software

Version 5.2.17, Build xxx ; IQ-A_5-AMS

Camera Lens

Schneider Cinegon f/1.4, 6mm 21-012543

Camera Under Test
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7.1.2 Procedure

7.1.2.1 Initial Setup

1. Slide all targets to the right of the Test Chart llluminator.
2. Turn the SCALE knob on the Test Chart Illuminator to the “C” position.

Scale Knob

Voltage Knob

Figure 36. Test Chart llluminator Showing Scale Knob Position and Lux Meter

3. Install the glass TE269-36 patch OECF chart into the Test Chart llluminator (see Figure 41).
4. Loosen the Test Chart Illuminator Position Holding Knob (right side under Test Chart
stand bottom rail) and move the Illuminator forward so that the front of the control panel
face is resting against the back of the aluminum rail that holds the sliding test charts and

the handholds are resting on top of the aluminum rail.

Figure 37. Moving Test Chart llluminator Towards Camera

5. While pulling on the protruding rail piece towards the camera, secure the Illuminator in
place by tightening the Position Holding Knob.
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NOTE: There are two methods to acquire and input TE269 Test Chart data for input into the OECF module —
Density data input or Luminance data input.

One method (Section 7.1.2.2) is to obtain the official chart calibration certificate from the chart’s manufacturer
(This is the most accurate option). The certificate contains patch Density data and the reference Density
(background) on which the patch data is based.

The second method (Section 7.1.2.3) is to measure the Luminance of each patch. You must point the center of
the Luminance Meter exactly at the center of the patch to get the most accurate reading.

Subsequently, enter data into the OECF module by creating either a .den or .lum file in the analysis database.
If OECF Test Chart data has previously been entered, proceed to Section 7.1.2.4.

7.1.2.2 Entering Chart Density Data from Chart Certificate

1. Click the button in the toolbar at the top of the iQ-Analyzer page.
2. Click the button at the bottom of the B8l space in the module.

Figure 38. Screenshot of Settings Portion of OECF Page

3. At the bottom of the REIEEEEENIEE) space, click the [Lumsnce and Densty Dats| | )

NOTE: The legends for the Density patches and Noise patches in the pop-up are transposed. The top entry
should be labeled “Density Patches” and the bottom entry should be labeled “Noise Patches”.

4. A pop-up will appear with two columns of data entry boxes. The left column is titled
‘Density and the right column is titled Luminance,
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11.

12.

. When all the patch data has been entered, click the

<) Density and luminance import

— Density

Density patches [ 20
Noise patches 3

Tag Density
patchl A
peatch2
petch3
patchd
patchs
patchB
patch?
patchs
patch8
patch10
patch11
patch12

plolgleloiNwioa alioin—-

| <

Tag Density
1 |noisel N
2 |noise2

3 |noise3 i~

[ Import... ][ Reset ][ Save... l

Figure 39. Screenshot of Density Patch Data Input Space

. At the top of the ‘Densitycolumn, enter 36 in the box to the right of the Noise Patches

selection (20 is the default) [see Text Box note above].

. If the chart has noise patches, enter the number of noise patches in the box to the right of the

Density Patches legend. Otherwise, enter 0 in the Density Patches box.

. Enter the data in the column labeled Pensity (Figure 39). In the space provided to the right

of each patch number, enter the data from the certificate for each patch. Press the keyboard
down arrow after each entry.

Save,..

]

button at the bottom of the
pop-up.

. Another pop-up will appear that indicates “Save In” and “1Q-Analyzer V5.2.17”.
10.

Double click on the DATA folder and enter the file name at the bottom of the pop-up
(e.0.TE269_OECF36SNL). The software automatically appends a .den file type
extension onto the file name.

After the data is saved as a .den file, exit and restart the iQ-Analyzer application so that
SettingspM X

the new file is populated in the i file options selection space.

Proceed to Section 7.1.2.4.
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7.1.2.3 Acquiring and Entering Data from Luminance Meter Measurements

The procedure below describes the process for a 36 patch Test Chart. If a Test Chart having other than
36 patches is measured, substitute the number of patches in the chart where 36 is shown in the procedure.

1. Energize the Luminance Meter by sliding the ON/OFF switch to the ON position and
setup the Luminance Meter according to the steps below.

«

. 15

1= eSS

=

Figure 40. llluminance Meter and Close-up of ON/OFF Switch

2. Ensure the Luminance Meter switch settings are as follows:

a. F button — Function button — used in conjunction with other top row buttons to
unlock access to the parameter being changed

Response = SLOW

Measuring Mode = ABS

Calibration = PRESET

CCF/Luminance = No option to select in ABS mode

Peak/Continuous = CONTINUOUS

Up Arrow Button = Changes decimal point location when in Variable Mode

@ -~ ® 00 T

3. Remove the Luminance Meter lens cap.

. Ensure that the Luminance Meter lens is focused at the minimum distance (~ 1m).

5. Adjust the eyepiece focus by rotating the rubber eyepiece (counterclockwise focuses at
shortest distance).

6. Energize the Test Chart Illuminator by pressing the Power and Lux Meter buttons to the
ON position and wait for 15 minutes for the Illuminators to come up to full brightness.

7. Turn the room lights OFF or place the black cloth over the Test Chart Illuminator to
prevent stray light from reflecting off the chart’s glass surface.

8. Measure and record the Luminance value for the target background using the Luminance
Meter.

SN
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NOTE: When making Luminance Meter readings, view through the eyepiece and center the circle
observed through the eyepiece on the center of the area or patch being measured. For correct readings, the
entire patch must appear in the Luminance Meter viewing space.

9. When analyzed by the Image Engineering software, the background of the TE269 Test
Chart should have an OECF analysis that produces a digital value of 119. The acceptable
tolerance range is 100 to 140.

10. If the Test Chart Luminance requires adjustment, turn the adjustment knob on the bottom
left of the Illuminator until the analysis produces a Test Chart background digital
luminance near 1109.

11. Measure and record the Luminance of each patch on the Test Chart. Figure 41, shows the
location of each patch by number.

29 31 32 30
33 35 36 34

Figure 41. TE269 Test Chart Showing Location of Each Patch

12. When readings are completed, move the Luminance Meter power switch to the OFF
position and reinstall the lens cap.

13. Turn the room lights ON if turned OFF in Step 7.

14. Deenergize the llluminator by pressing the Power and Lux Meter buttons to the OFF
position.

15. Enter the TE269 Test Chart patch Luminance values into the iQ-Analyzer OECF database
according to Steps 16-26 below.

16. Click the button in the toolbar at the top of the iQ-Analyzer page.

17. Click the button at the bottom of the Settings space in the iQ-Analyzer OECF
module.

18. At the bottom of the EEIENEREREEEE space, click the [Lmoance snd Dnsty as
19. A pop-up will appear with two columns of data entry boxes.

button.
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20.

21.

22.

23.

24,
25.

26.

27.

— Luminance

Luminance 20 |
Noise patches B

Tag Luminance }
‘patchl A ‘
lpatch2
|patch3
[patchd
‘patchs
:patchs
jpatch?
patchd
lpatchg
lpatch10
11 [patch1d
12 [patch12

ScveNea &N -

| £

Tag Luminance
1 |noisel |
_Zinoisel’
Inoise3

[vnpo:t H Reset ” Save... ]

Figure 42. Luminance Patch Data Input Space

At the top of the Luminance column enter 36 in the box to the right of Luminance
selection (20 is the default).

If the chart has noise patches, enter the number of noise patches in the box to the right of
the Noise Patches legend; otherwise, enter 0.

In the space provided to the right of each patch number, enter the Luminance value for

each patch in the Luminance space.

When the patch Luminance data has been entered, click the button at the bottom
of the pop-up.

Another pop-up will appear that indicates “Save In” and “1Q-Analyzer V5.2.17.”

Double click on the DATA folder and enter the file name at the bottom of the pop-up (e.g.
TE269 OECF36SNL). The software automatically appends a .lum file type extension
onto the file name.

After the data is saved as a .lum file, exit and restart the iQ-Analyzer application so that
the new file can appear in the EEUIE file options.

Proceed to Section 7.1.2.4.

51



7.1.2.4 Applying Chart Data to Analysis

1. In the EEUIEE space of the iQ-Analyzer [OECE module, ensure that Luminance or Density
option is checked K ISURMREMKCNRENEN] for the TE269 patch analysis depending on which
Chart Template being used.

2. In the [OECE] Module Luminance-Patch Data box, select the TE269 OECF36SNL.den
chart file option if using the (.den) Chart Template.

TE269_OECF365NL den -

Figure 43. Screenshot of OECF .den Patch Option

3. In the [OECH Module, left column, enter the Hlumination (Lux) measured for the TE269
Test Chart background only if the Luminance Chart Template data (.lum) is being used.

or

Figure 44. Screenshot of OECF .lum Patch Option

7.1.2.5 Calibrating Test Chart lllumination

Before test images can be acquired and analyzed, test chart illumination must be adjusted so that only one
to three of the test chart patches indicates Saturation. The process is described in the steps below.

1. Energize the Test Chart Illuminator by pressing the Power and Lux Meter buttons to the
ON position and wait for 15 minutes for the llluminators to come up to full brightness.

2. Rotate the Illuminator’s Voltage Adjustment Knob (Figure 36) until the Lux Meter reads
100.0 Lux and wait at least 5 minutes for the illumination level indicated on the Lux
Meter to stabilize. It will be necessary to readjust the Voltage Adjustment Knob because
the illumination reading decreases as the bulb warms up.

3. Install the camera on the tripod and align, center and focus the camera as described In
Section 6.2 Camera Focus Procedure, Steps 1-33 with the “Eye Chart” Figure 22, placed
in front of the TE269 OECF Glass Chart on the Illuminator. During the focusing
procedure, ensure that the camera to chart distance is adjusted so that the entire chart space
for the camera’s aspect ratio is visible in the camera image.

4. Adjust the field of view to the inner horizontal registration marks on the OECF glass chart
for a 4x3 imager or to the outer horizontal registration marks for a 16x9 imager.

5. If the camera has an adjustable lens, ensure that the camera lens f-stop is set at /4.

6. Cover the Test Chart and camera with the black cloth to eliminate stray light from
reflecting off the Test Chart.
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11.
12.

13.
14.

15.

16.
17.

. If the camera has a manual or software controlled auto-focus button or command, press

the button or execute the command to initiate camera auto-focus.

. If the camera does not have an auto-focus capability, manually focus the lens (Step 3

above) to achieve optimum image focus.

. Create a calibration test file using Steps 10-16 below.

10.

On the camera’s web page, click the | ="#=1%| o1 «Stil] Image” button/icon to create a

static image of the Test Chart. That action will produce a pop-up with the camera image.
Right click on the image and another pop-up will appear.
Left click on the Save Image As option.

Copy Image
Copy Image Location

‘ Saye Image As...

Emad Image...
Set As Desktop Background...

View Image Info

Inzpect Element (Q)

Figure 45. Screenshot of Image Options

A pop-up will appear requesting a file name and file storage location.
When prompted to name the file, enter: camera name_type OECF_CAL1 and the
storage location as the camera’s OECF file sub-folder.

=R E =l = camera name>_type OECF CALL

Save as type: | All Files (*.%)

Figure 46. Screenshot of File Storage Option

Click on the Save as type box in the pop-up and select the .jpg option (default).

Click the button at the bottom right of the pop-up.
Figure 47 below is an example of an image that does not produce error messages.
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Figure 47. TE269 Image that Does Not Produce Error Messages

7.1.2.6 OECF Image Analysis

1. Perform analysis of the OECF test files using the procedure in Steps 2—-26 below to ensure
sufficient Test Chart illumination is present to generate valid analysis results.

2. In the iQ-Analyzer software, click the [OECF] button.

3. Click the [Metal putton at the top left of the [OECE] Module page.

NOTE: The [Metal putton toggles between the Metadata entry page and either the Camera LImage | or
display depending on what button selection is made at the bottom of the
Test Module space. The [Image /[ Result ] pytton toggles between the two options.

SEUIEE portion of the

4. Enter the data requested in the Metadata space and click the | updgate | pytton at the
bottom of the page (see Section 5.4, Metadata Information ). After each entry, be sure to
press the Enter key on the keyboard to save the entry. Entering all data except for the
width and height of the imager will cause those values to automatically calculate — the
keyboard Enter key must be used after each entry for this to happen.

5. After entering the Metadata, ensure the | ISEEIECRCRINGEIMEE] hox is checked and
click the [_Update | hytton at the bottom of the page. Click the (Metal hutton to toggle the
space back in to the camera [Image J/|_Result | mode.

6. In the EEMINE space (left column) of the OECH module page, ensure that the following are set:
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11.

12.
13.

14.
15.

16.

17.

a. Chart Layout = TE269 OECF36 Chart

b. ASAULINER MSEREN] Buttons = Select Density or Luminance as appropriate
c. Patch Densities = TE269_OECF36SNL (either .lum or .den as appropriate)

. Below the FILE LIST box are three buttons [+ . [=land [c] to add, delete or clear all files

in the processing list.
Click the i+ button.

. A pop-up with folders containing test images will appear.
10.

Click on the camera’s folder and OECF sub-folder and double click on the image file.
That file path and name will appear in the FILE LIST box.

Ensure that the following are set in the iQ-analyzer page &

a. Select Processing = FILES IN QUEUE
b. Select Output = AVERAGE

Click the button at the bottom of the EEMIEE space.
In the center of the ISEMEEEEEINIE space, select the “1SO15739 V1” option and ensure
that the boxes and LY ESER S NREEaEEITIEIES] ore checked.

Click the St pytton at the bottom of the left column.
The Analyzing Image Status box in center of the task bar will show a red line and a blue-
background line that indicates the relative progress of analysis operations.

If several images are being analyzed, it will show how many images have been analyzed
until the process is completed. When completed, a data plot will appear on the right side
of the page.

Analysis of the Test Image may produce one of two pop-up error messages.

Warn of no Field in Saturati...

a. If an error message stating “More than 3 fields in full saturation. Check
Exposure” appears (Figure 48), reduce the Test Chart Illumination by reducing
the voltage and performing steps in Sections 7.1.2.5 and 7.1.2.6 until the analysis
error message no longer appears.

Bl OECF Calculation Info = @ ([
C:AUzerswideohDesktop\OECFABASTEOOCDM_OECF11 jpa:

tare than 3 fields in full saturation. Check Exposure
C:hUzers\wideohDesktop\OECFABASTEO0CDMN_OECF11 jpg and correct if

NEecesEan.

Figure 48. Screenshot of More Than Three Fields in Saturation Pop-up
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b. If an error message stating “Saturation is not reached. Dynamic Range might
be larger,” (Figure 49 ) increase the Test Chart Illumination by increasing the
voltage and performing steps in Sections 7.1.2.5 and 7.1.2.6 until the analysis
error message no longer appears.

"B OECF Calculation Info o] @ (=]

C:hUzers\wideo\D esktopOECFYBASTEO0CDM_OECF1S jpg:
Saturation iz not reached, Dynamic B ange might be larger. Check exposure
or uze Chart with higher contrazt | Max, DV ] 245.48Min, War [v]:1.52

Figure 49. Screenshot of Saturation is not Reached Pop-up

NOTE: The exposure control algorithm in some cameras prevents the camera’s exposure from allowing
any of the OECF patches to reach saturation before switching to the next exposure increment no matter
how bright the test chart’s illumination. It may be necessary to adjust the camera’s Shutter Speed, Auto-
Iris or Image Brightness control to produce saturated patches.

In some cameras, the camera produces more than three saturated OECF patches before switching to the
next exposure increment no matter how dark the test chart’s illumination value is set. In these instances,
it may be necessary to constrain camera Shutter Speed, Gain or Auto-Iris through the camera’s GUI to
produce only 1 to 3 patches in saturation.

18. When analysis pop-up error messages no longer appear, the proper level of Test Chart
illumination can be fine-tuned using Steps 19-25 to produce valid OECF analysis results.

19. On the last test file analyzed, click the button at the bottom of the EEUIEE space

and click the G RGBY  Lumnance ang loganthmic hyttons under the [RESNE display
space (Figure 50).

CIE = Cl\Users\video\Desktop\BAS16... ~ RGBY - Luminance - logarithmic -
Figure 50. Screenshot of OECF Display Option Buttons

20. An OECF analysis data plot should appear as shown in Figure 51 below. With the &

RGEY  Luminance ang loganthmic. hyttons selected, the white line in the graph should
intersect between 18 and 20 on the right side CIE-C axis.
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HeE - [C \sers cirgeDeskiop BAS 16000~ [ROBY [Lumwance -

Figure 51. OECF-CIE Analysis Data Plot

21. If the data plot does not appear as shown in Figure 51 adjust the Illuminator Voltage.

22. If the white line intersects at below 18, the analysis software will give you an error
message indicating that no patch is in saturation, increase the llluminator VVoltage and
perform Steps 2-18.

23. If the white line “flat lines” before it intersects at 20, the software will produce an error
message indicating that more than 3 patches are in saturation, decrease the Illuminator
Voltage and perform Steps 2-18.

NOTE: It may be necessary to constrain camera Shutter Speed, Gain or Auto-Iris through the camera’s
GUI so that only 1 to 3 patches are in saturation in conjunction with adjusting the Illuminator voltage.

24. When the OECF CIE analysis data plot appears as shown in Figure 51 above and no error
messages appear, the Test Chart image is properly calibrated.

25. Record the value indicated on the Illuminator’s Lux Meter Lux and the values
of the Shutter Speed, Gain and Auto-Iris values to obtain the calibrated image.

26. The , OECF, RGBY | Luminance onq loganthmic. hytton selections should be made

to view the appropriate plot image (see Figure 50).

27. When the OECF Test Chart illumination has been calibrated, delete all of the .jpg Test
Image files, .jpg Check Image files and .txt Test Image text files from the camera’s OECF
sub-folder.
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7.1.2.7 Acquiring OECF Test Images

12

. On the camera’s web page, click the

. Energize the Test Chart llluminator by pressing the Power and Lux Meter buttons to the

ON position and wait for 15 minutes for the Illuminators to come up to full brightness.

. Ensure that the Illuminator’s Lux Meter reads the value recorded in Section 7.1.2.6 Step

25 above and wait at least 5 minutes for the illumination level indicated on the Lux Meter
to stabilize. It will be necessary to readjust the VVoltage Adjustment Knob because the
illumination reading decreases as the bulb warms up.

. Ensure that the camera GUI adjustments for Shutter Speed, Gain and Auto-Iris are set the

same as for the Calibration Image (Section 7.1.2.6 Step 23).

. Cover the Test Chart and camera with the black cloth to eliminate stray light from

reflecting off the Test Chart.

=napshot] or “Still Image” button to create a Static

image of the OECF Chart. A another pop-up showing the test chart image will appear.

. Right click on the image and another pop-up will appear. Left click on the Save Image

As option.

Copy Image

Ceopy kmage Location

q Saye Image As...

Emad Image...
Set As Desktop Background...

View Image Info

Inzpect Element (Q)
Figure 52. Screenshot of Image Options
A pop-up will appear requesting a file name and file storage location.

When prompted to name the file, enter: camera name_type_ OECFO0L. The file storage
location is the camera’s OECF sub-folder.

FE =l <~ camera name_type>= OECFIL.jpg

Save as type: |AII Files (*.*]

Figure 53. Screenshot of File Storage Options

. Click on the Save as type box in the pop-up and select the .jpg option (default).

10.
11.

Click the ET button at the bottom right of the pop-up.

Ten files are required for OECF analysis, each subsequent file should be named camera
name_type_ OECFXY:; where XY = 02 through 10.

Repeat Steps 5 through 10 above for the additional 9 image files.
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13. Deenergize the Test Chart Illuminator by pressing the Power and Lux Meter buttons to the
OFF position.
14. Minimize the camera browser page.

7.1.2.8 Analyzing OECF Test Images

1. In the iQ-Analyzer software, click the ©ECF| button.
2. Click the [Meta| putton at the top left of the [OECF| Module page.

NOTE: The META button toggles between the Metadata entry page and either the Camera [ Image Jor
display depending on what button selection is made at the bottom of the &SUIE portion of the
Test Module space. The [Image ;[ Result | hytion toggles between the two options.

3. If the Metadata is not automatically repopulated from the Test Chart Illumination
Calibration procedure information, enter the data requested in the Metadata space and click
the [ Uedate | pytton at the bottom of the page (see Section 5.4, Metadata Information).

4. After saving the Metadata, click the (Metal button to toggle the space back in to the Camera

Image |/| Result | mode.

5. In the EEMINE space (left column), of the [OECH module page, ensure that the following are
set:

a. Chart Layout = TE269 OECF36 Chart
b. Luminance and Density Buttons = Select Density or Luminance as appropriate
c. Patch Densities = TE269 _OECF36SNL (either .lum or .den as appropriate)

6. Below the FILE LIST box are three buttons [+, (=) and [€] to add, delete or clear all files

in the processing list.

. Click the [+! button.

. This will open up a pop-up with the camera’s sub-folders.

. Click on the camera’s folder and OECF sub-folder.

10. To upload multiple files, click the filename of the first image to highlight it and hold the
Shift key and click on the last file of the group to be uploaded into the ©ECE Module. If
only certain files are to be analyzed, press the Ctrl key and click on each of the files to be
analyzed. When all the files to be analyzed are highlighted, release the Shift or Ctrl key
and press the keyboard Enter key and the selected files will appear in the FILE LIST box.

11. Ensure that the following are set in the EEUIEE space:

© 00

a. Processing = FILES IN QUEUE
b. Output = AVERAGE

12. Click the [Advanced| ton at the bottom of the EEMINE space.
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13. In the center of the
38 Warn of no Field in Saturati...

RREMEEREERINE space, select the 1SO15739 V1 option and ensure that

and ¥ s nlsEgsiEEIlElE) hoxes are checked.

14. Click the Stamt pytton at the bottom of the left column.
15. The Analyzing Image Status box in center of the task bar will show a red line and a blue-
background line that indicates the relative progress of analysis operations.

16. If several images are being analyzed, it will show how many images have been analyzed
until the process is completed. When completed, a data plot will appear on the right side
of the page.

7.1.2.9 Displaying OECF Test Results

At the bottom of the BIEUIEE space, there are two buttons.
The top button toggles the IGMEEEREEMIRE center space on and off.

The bottom [Image J; [ Result |hytion toggles between pictures of the Camera ORIGINAL IMAGE, ROI
IMAGE, CHECK IMAGE and CENTER IMAGE analyzed and the Graphical RESULTS of the analysis.

1. Click on any file in the FILE LIST box to see the analysis results for that image and then
use the keyboard up/down arrow keys to see other camera images and their analysis results.

2. Click the buttons at the bottom of the page under the IS8 display space to see plots of
the various analysis results.

3. Click the button below the file list to display the captured Test Chart camera
image.

4. Inthe mode, clicking the first button at the bottom of the frame underneath the
Result Image, there are 4 selection options (Figure 54):

ORIGINAL - shows original image captured

ROI - shows close-up of image patches area region of interest
WAVEFORM (Y) - shows luminance waveform of captured image
WAVEFORM (RGB) - shows RGB waveforms of captured image

o0 o

Original
Wawveform (Y)

Figure 54. Screenshot of the Four Image Mode Selection Options

5. Click the [_Result | putton below the FILE LIST to display the analyzed results.

6. In the mode, clicking the first button at the bottom of the frame underneath the
Result Image, there are 4 selection options (Figure 55):

60



a. OECF - shows OECF digital values as a function of luminance

b. VN - shows visual noise as a function of luminance, density exposure or
reflectance for three viewing conditions defined in SETTINGS

c. NOISE - shows standard deviation noise as a function of luminance, density
exposure or reflectance

d. CIE - shows CIE luminance & chrominance as a function of luminance, density
exposure or reflectance

Average Luminance

CAimage_engineeringianalyzer_B\mageSeticam JiFEl=] Density

Chimage_engineeringianalyzer_SmageSeticamy v’ Exposure lagarithmic
CAimage_engineering\analyzer_BmageSetcamd RGEY Feflectance
L]

Figure 55. Screenshot of Result Mode Selection Options

7. Two images with filename extensions .center and .check are saved automatically to the

location defined on the [ [SETTINGS] button page. One image shows the center of the
Siemens stars and the other shows the marked regions of interest. The path for saving
options, image quality and comparison image size are also defined in the ) [SETTINGS]
button page.

8. Click on another file in the FILE LIST box to observe the graphical display of that image
file’s Resolution analysis.

9. If Results graphs need to be saved, perform steps in Section 5.7 Export/Import “Executing
the Export Function.”
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7.2 Camera Shading Test
The camera Shading Test quantifies the loss of intensity from the center of an image to the

corner. Shading includes the vignetting of the lens and all other effects that may cause a loss of
light. iQ-Analyzer uses the OECF to calculate the shading in f-stops.

7.2.1 Equipment

Table 4. List of Equipment for Shading Test

Equipment Model Number
Image Engineering Chart Stand ETC-TS-HOR
Image Engineering Monopod with Rail Includes: ETC-MONOPOD

Linhof Studio Stand Il Tripod Trolley Assembly
Manfrotto 410 Junior Geared Tripod Head
Image Engineering Extension Rail ETC-RAIL
Esser Test Chart llluminator ETC-LE6-100
Image Engineering TE255 Glass Diffuser Test Chart | ETC-TE255-D280
Camera Focus “Eye Chart”
Black Photographer’s Cloth
Netgear Network Switch and Power Supply GS108PE
Two Ethernet Cables Cat 5 Minimum
M6600-i7 with NVIDIA N12E-Q5 video
processor and Power Supply

Computer Dell Precision

Windows 7 Operating System

Internet Explorer Browser Software

Firefox Browser Software

Image Engineering iQ-Analyzer Software Version 5.2.17, Build xxx ; IQ-A_5-AMS
Camera Lens Schneider Cinegon /1.4, 6mm 21-012543

Camera Under Test

7.2.2 Procedure

NOTE: The results of the Camera Shading Test may enhance the results of the Camera Resolution Test.
It is advised to conduct the Camera Shading Test prior to performing the Camera Resolution Test. If the
results of the Shading Test produce 3-D Plots that have a strong umbrella shape (click Luminance [f-stop]
and 3-D plot options) (see Figure 56), the Shading Test data should be exported from the Shading Test
module and imported into the Resolution Test module. Those procedures are described in the Shading
Correction Adjustment steps in this Section and in Section 7.4 Camera Resolution Test.
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7.2.2.1 Initial Setup

1. Slide all movable targets to the right of the Test Chart Illuminator.
2. Turn the SCALE knob on the Test Chart Illuminator to the “D” position (Figure 56).

Scale Knob

Voltage Knob

Figure 56. Test Chart llluminator and Close-up of Scale Knob

3. Install the TE255 Diffuser Glass Chart (milk colored glass) into the Test Chart Illuminator.

4. Loosen the Test Chart Illuminator Position Holding Knob (right side under Test Chart
stand bottom rail) and move the Illuminator forward so that the front of the control panel
face is resting against the back of the aluminum rail that holds the sliding test charts

(Figure 57).

Figure 57. Moving Test Chart llluminator Toward Camera

5. While pulling on the protruding rail piece towards the camera, secure the llluminator in
place by tightening the Position Holding Knob.
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6. The camera should already be installed, aligned, centered and focused from the OECF
test. If the camera has an adjustable lens, ensure the camera lens f-stop is set to f/4.

7. Move the camera tripod as close so that the lens touches the glass target. Do not refocus
the camera at the new location.

7.2.2.2 Acquiring Shading Test Images

1. Energize the Test Chart Illuminator by pressing the Power and Lux Meter buttons to the
ON position.

2. Rotate the Test Chart Illuminator’s Voltage Adjustment Knob until the Lux Meter reads
1.080 kLux.

3. Wait at least 5 minutes for the Lux Meter illumination level to stabilize.

4. Cover the Test Chart and camera with black cloth to eliminate stray light/images from
reflecting off the glass Test Chart.

5. It will be necessary to readjust the VVoltage Adjustment Knob as the illumination slowly
drifts downward. When the illumination level stabilizes, adjust the reading to 1.000
kLux.

6. On the camera’s web page, click the 5™ or “Still Image” button/icon to create a Static

image of the Shading Chart. Another pop-up showing grey image will appear.
7. Right click on the image and another pop-up will appear. Left click on the Save Image
As option.

Copy Image

Copy dmage Location

‘ Saye Image As..

Emad Image...
Set As Deskrop Background...

View Image Info

Inzpect Element (Q)
Figure 58. Screenshot of Image Options

8. A pop-up will appear requesting a file name and file storage location.

9. When prompted to name the file, leave the .jpg default File Type option in the Save as
type box.

10. When prompted to name the file, enter: camera name_type SHDGO1. Select the
camera’s SHDG sub-folder as the file storage location.

File name: <camera name_type>_SHDGO1

Save as type: |JF‘EG Irmage (*.jpg)

Figure 59. Screenshot of File Storage Options

65



11. Click the T button at the bottom right of the pop-up.

12. Ten files are required for Shading analysis, each subsequent file should be named camera
name_type_SHDGXY; where XY = 02 through 10.

13. Repeat Steps 6 through 11 above for the additional 9 image files.

14. Place the black cloth on the top of the illuminator to gain access to the illuminator
switches.

15. De-energize the Test Chart Illuminator by pressing the Power and Lux Meter buttons to the

OFF position.
16. Minimize the camera browser page.

7.2.2.3 Analyzing Shading Test Images

1. In the iQ-Analyzer software, click the |Shading] pytton,
2. Click the [Metal putton at the top left of the [Shading| Module page.

NOTE: The [Metal pytton toggles between the Metadata entry page and either the Camera Image or Results
display depending on what button selection is made at the bottom of the E=iSMMIEE portion of the Test
Module space. The [Image J;[_Result | hytton toggles between the options.

Enter the data requested in the Metadata space (see Section 5.4, Metadata Information).

3.
4. Ensure that the L IS iicie CeRCIIMCERIREY hox is checked.
5.
6.

Click the |__Ysdate | ytton at the bottom of the page.
After entering the Metadata, click the [Metal button to toggle the space back in to the

Cameral Image |/| Result I mode.

7. In the EEIE space (left column) of the [Shading| module page, ensure that the following
are set:

Chart Layout = TE255 FLAT FIELD CHART

OECF for Linearization = ASSUME LINEARITY
Ensure that the L/ EEEUSIEICRIEREINEIEE box is checked
Detection = AUTOMATIC MODE

Processing = FILES IN QUEUE

Output = AVERAGE

- Do o0 T

8. Below the FILE LIST box are three buttons '+ , (=]and (€] to add, delete or clear all files
in the proc__(_e_ssing list.
9. Click the i+ button. This will open up a pop-up with folders containing test images.
10. Click the [ button and ™ | J Cameras ain Folder =l and

Look in: | | SHDG ﬂ sub-folder.
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11. To upload multiple files, click the filename of the first image to highlight it and hold the

Shift key and click on the last file of the group to be uploaded into the Module.
If only certain files are to be analyzed, press the Ctrl key and click on each of the files to
be analyzed. When all the files to be analyzed are highlighted, release the Shift or Ctrl key
and press the keyboard Enter key and the selected files will appear in the FILE LIST box.

12. Click the button. In the EEEHEEEEEEEIIE column that opens, do not change any
of the Advanced Settings, defaults.

13. Click the button to close the

14. Click the Sam_hutton at the bottom of the left column.

15. The Analyzing Image Status box in center of the task bar will show a red line and a blue-
background line that indicates the relative progress of analysis operations.
[Chat theation Filedoft

16. If several images are being analyzed, it will show how many images have been analyzed
until the process is completed. When completed, a data plot will appear on the right side of
the page.

Advanced Settings column.

7.2.2.4 Displaying Shading Test Results

At the bottom of the ESUIFE space, there are two buttons.
The top button toggles the Ikl center space on and off.

The bottom [ Image J; [ Result |pytton toggles between pictures of the Camera ORIGINAL IMAGE, RO
IMAGE, CHECK IMAGE and CENTER IMAGE analyzed and the Graphical RESULTS of the analysis.

1. Click the button to display plots of the analysis results.

2. Click on any file in FILE LIST box to see the analysis results for that image and then use
the keyboard up/down arrow keys to see the other camera images and their analysis
results (Figure 60).

-14\SHDG\BAS1600CDN_SHDG-12.jpg
-14\SHDG\BAS1600CDN_SHDG-13.jpg
-14\SHDG\BAS1600CDN_SHDG-14.jpg
-14\SHDG\BAS1600CDN_SHDG-15.jpg

Figure 60. Screenshot of File List Box

3. Click the buttons at the bottom of the page to see displays of the various analysis results.
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4. In the mode, the first button under the IS8 image space has 6 options (see
Figure 61):

a. ORIGINAL - Shows entire image viewed by the camera

b. ROI - Shows a cropped version of the camera image with small blue boxes
showing the locations where data was taken.

c. LumBoost - Shows Luminance distribution based on boost value entered in

Advanced Settings

d. SatBoost - Shows Saturation distribution based on boost value entered in
Advanced Settings
. WAVEFORM (Y) - Shows Luminance waveform of camera image
f. WAVEFORM (RGB) - Shows the distribution for R, G & B values

Original
LumBoost
SatBoost

Waveform (Y)
Advanced) Bl \Waveform (RGB)

QOriginal v [C:’\ana

Figure 61. Screenshot of Shading Image Mode Display Options

5. Inthe mode, under the visual display space of the page, there are two buttons
and a space indicating which file’s data is being displayed.

Luminance [Y]
Luminance [CIE-L]
Color [CIE-C)
Color [CIE-E_ab)
Color [GR]

Color [G-B]

Noise Setl [VN] 3D 1
Noise Se2 (VN] pe

Noise Set (VN] R
Noise SNR (dB)

Luminance [fstop] ~ Plot =

Figure 62. Screenshot of Shading Results Mode Display Options

6. The first button space allows you to choose one of the following ten display options
(Figure 63):

Luminance FSTOP — Maximum Luminance shading expressed in f-stops
Luminance Y — Distribution of Luminance values

Color CIE-L — Absolute average Luminance shading

Color CIE-C — Absolute average Chrominance shading

Color CIE-E_ab — Absolute average Chrominance shading without Luminance

® o0 o
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Color G-R - Plots of average difference between green and red channels.
Color G-B — Plots of average difference between green and blue channels.
Noise Setl VN — Maximum Visual Noise difference for viewing condition #1.
Noise Set2 VN — Maximum Visual Noise difference for viewing condition #2.
Noise Set3 VN — Maximum Visual Noise difference for viewing condition #3.

e

[y

aiop]
Luminance [Y]
Luminance [CIE-L)
Color [CEC]
Color [CEE-E_ab)
Color [G-R}
Color [G-B)
Norse Setl [VN] ]
Nose Se2 [VN]
Noise Sef [VN]
Noise SNR [¢B]
Luminance [fstop] v

Figure 63. Screenshot of Results Mode Luminance Options
7. The third button space allows you to choose one of three data display options (Figure 64):

a. 3D - Shows 3D solid object type display of data.
b. Contour - Shows shaded concentric circle plots of data.
c. Plot- Shows plots of Y, R, G & B data.

Contour

Figure 64. Screenshot of Results Mode Display Options

8. If Results graphs need to be saved, perform steps in Section 5.7 Export/Import “Executing
the Export Function” subsection.

9. Two images with filename extensions .center and .check are saved automatically to the
location defined in the | & [SETTINGS] button. One image shows the center of the
Siemens stars and the other shows the marked regions of interest. The path for saving
options, image quality and comparison image size are defined in Section 5.6 Settings.

7.2.3 Shading Correction Adjustment

NOTE: For the shading correction to properly “adjust” the results of Resolution Test analysis, the camera
f-stop used when creating the shading correction file must be the same as the f-stop used when creating
Resolution Test image files. Shading test results using a different f-stop can produce significantly
different correction factors.
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1. If the Shading Test analysis produces f;at-shaped 3-D image and data plot as shown in
Figure 65 and Figure 66 (press LUMINANCE [f-stop] and 3-D buttons) and (press
LUMINANCE [f-stop] and PLOT buttons), Shading correction adjustment will most
likely not be required in other analysis modules because the camera/lens combination
produces an almost flat curve.

Figure 65. Luminance [f-stop] 3-D Image

Figure 66. Luminance [f-stop] Plot Image

2. If the Shading Test analysis produces an umbrella-shaped 3-D image and data plot as
shown in Figure 67 and Figure 68 (press LUMINANCE [f-stop] and 3-D buttons) and
(press LUMINANCE [f-stop] and PLOT buttons), the shading data should be used for
compensation adjustment in other analysis modules.
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9. Click the Lm0 |bytton in the center of the IEEERNR
10.
11.

. The page will advance. On the &

A S gl
ATy TSN
/W &
hY

0”

Figure 67. Umbrella-Shaped 3-D Image

Figure 68. Data Plot Image

Create an Export file for the Shading Correction Adjustment using Steps 4-15 below.
Perform the Camera Shading Test as described in Sections 7.2.2.2 Acquiring Shading Test
Images, 7.2.2.3 Analyzing Shading Test Images and 7.2.2.5 Displaying Shading Test
Results above and create a Shading Correction file.

. At the top right side of the page, click the = [EXPORT/IMPORT] button on

the top right side of the page.

= (right) side of the new page there should be no
entries under the heading “Save graphs as defined in the list.”

. If there are files listed in the FILE LIST, delete those files by clicking the [€] button

under the file list space.
EEHREEENIE (left) side of the page, both boxes should be checked.

=S portion of the page.
A pop-up will appear indicating that the results will be saved as an .iea file.
Ensure that the “SAVE IN” box at the top of the pop-up indicates that the file will be

stored in the camera’s SHDG folder. If not, click the folder up arrow to the right of
the “SAVE IN” box and browse for the SHDG file folder.
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12. In the “Filename” box at the bottom of the pop-up, enter <camera> SHDG_CORRf40.iea.
The “f40” characters indicate that shading correction is for a f/4 f-stop setting (see Figure 69).

File name: |:u:amem = SHDG_CORRf40iea

Save as type: |i@-}-‘-nal~_.-zer File {iea)

Figure 69. Screenshot of .iea File Storage Option

13. Click the button at the bottom right of the pop-up.

14. The .iea file will be saved in the camera’s SHDG folder.
15. Click the [ Shading] hytton at the top of the page to return to the Shading Analysis page.
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7.3 Camera Distortion Test

The Camera Distortion Test analyzes a Test Chart with black crosses on a white background
grouped in rows and columns to determine the camera and lens combination distortion and
chromatic aberration. The Distortion analysis enables evaluation of the distortion and the lateral
chromatic aberration in one step. The centers of the crosses in the TE251 chart are located with
sub pixel precision in the analysis software. The distortion and the chromatic aberration are then
calculated from these locations.

7.3.1 Equipment
Table 5. List of Equipment for Distortion Test

Model Number
ETC-TS-HOR
ETC-MONOPOD

Equipment

Image Engineering Chart Stand

Image Engineering Monopod with Rail Includes:
Linhof Studio Stand Il Tripod Trolley Assembly
Manfrotto 410 Junior Geared Tripod Head

Image Engineering Extension Rail ETC-RAIL

Image Engineering TE251 Test Chart ETC-TE251-A1066
Konica Minolta Chroma Meter CL200A

Two Umbrella Light Sources Lowel Rifa Exchange LC88EX

Two Impact Light Dimmers D1000

Netgear Network Switch and Power Supply GS108PE

Cat 5 Minimum
M6600-i7 with NVIDIA N12E-Q5 video
processor and Power Supply

Two Ethernet Cables

Computer Dell Precision

Windows 7 Operating System

Internet Explorer Browser Software

Firefox Browser Software

Version 5.2.17, Build xxx ; IQ-A_5-AMS
Schneider Cinegon /1.4, 6mm 21-012543

Image Engineering iQ-Analyzer Software

Camera Lens

Camera Under Test
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7.3.2 Procedure
7.3.2.1 Initial Setup

1. Push back and secure the Test Chart Illuminator so that it does not interfere with the
sliding Test Charts.

2. Loosen the Test Chart llluminator Position Holding Knob (right side under Test Chart
stand bottom rail) and move the Illuminator backward as far as possible.

3. Secure the Illuminator in place by tightening the Position Holding Knob.

Figure 70. Pushing Back Test Chart llluminator

4. Slide the TE251 Distortion Test Chart (see Figure 71) in front of the Test Chart Illuminator
and center the Test Chart with the camera. The image shown in Figure 71 should appear
on the monitor when the camera is horizontally and vertically centered with the Test Chart.

4
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Figure 71. Distortion Test Chart
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10.

11.
12.

13.
14.

15.

16.

17.

. Set the camera lens f-stop to the maximum aperture.
. Align and center the camera as described In Section 6.2 Camera Focus Procedure, Steps

1-33 with the “Eye Chart” Figure 22, placed in front of the TE251 Distortion Test Chart.

. During the focusing procedure, ensure that the camera-to-chart distance is adjusted so that

the entire chart space for the camera’s aspect ratio is visible in the camera image.

. If the OECF and Shading tests have already been completed, the initial camera installation

and adjustment are not necessary.

. Push the camera up to the chart to verify that the lens is centered with the center + mark.

Adjust the tripod up or down for vertical centering and slide the chart to the right or left
for horizontal centering.

Center the Distortion Test Chart with the camera’s lens. The center of the camera lens
should be centered with chart’s center + mark with red box around it (Figure 72) is in the
center of the camera’s field of view.

Figure 72. Center Mark on Distortion Test Chart

Push the camera up to the chart to verify that the lens is centered with the center + mark.
Adjust the tripod up or down for vertical centering and slide the chart to the right or left
for horizontal centering.

Move the tripod back to capture the chart’s upper and lower black lines.

Adjust the tripod up or down to center the image vertically in the camera field of view.
The camera should be adjusted so that only the very bottom of the chart’s top horizontal
black line and the very top of the bottom horizontal black line are visible in the camera’s
image.

Slide the chart to the right or left so that the columns are centered in the camera’s image.
The extreme right and left columns may not be observable in the camera’s field of view
because of the camera imager’s aspect ratio.

Section 6.2 Camera Focus Procedure contains details of the camera focusing procedure.
Take particular note of the instructions in Section 6.2 Camera Focus Procedure, Steps 25-
32 to “square-up” the image.

If the camera has an adjustable lens, after the camera has been focused ensure the camera
lens f-stop is set at f/4.
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7.3.2.2 Adjusting Test Chart lllumination

1. Assemble the Illuminators.

2. Install the Diffusers onto the Illuminators.

3. Energize the llluminators by pressing the ON button position and wait for 15 minutes for
the Illuminators to come up to full brightness.

4. Turn the room lights OFF.

5. Adjust Illuminator height, angle distance from the target and intensity so that the
illumination at the corners of the target surface is flat to less than 5% when compared to
the illumination at the center of the chart and no visible shiny reflections are observed.

NOTE: Careful adjustments of the light sources have produced an illumination flatness of less than %2%.
It has been observed that really flat test chart illumination produces better analysis results.

6. With the black cap on the Light Meter’s sensor attached, energize the Light Meter by
sliding the ON/OFF switch on the side of the meter to the ON (1) position.

Light Meter Sensor

Figure 73. Light Meter

7. Allow the automatic CAL (calibration) procedure to complete.
8. Remove the cap covering the Light Meter sensor.
9. Measure the illumination with the Light Meter at five places across the target area (top,
center and bottom locations at the right, center and left side of the Test Chart).
10. Record the five illumination readings or enter them into the Excel Spreadsheet Calculator
with filename LightningFlatness.xIxs.

As an aid for performing the illumination calculations, an Excel spreadsheet LightingFlatness.xlsx has
been configured to perform the calculations and graphically display the relationship between sets of

11. Compare the Center Illumination value with the Corner Illumination values.
12. Divide the highest illumination reading by the Center Illumination value.
13. Divide the lowest illumination reading by the Center Illumination value.
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14. The edge illumination values should be less than 5 % higher or lower than the center
illumination value.

NOTE: Careful adjustments of the light sources have produced an illumination flatness of less than %2%.
It has been observed that really flat test chart illumination produces better analysis results.

15. Adjust the illumination sources until the calculation in Steps 12-13 (or Excel Spreadsheet
Calculation) achieves the best illumination flatness.

16. Record the average illumination value: Lux.

17. Turn off the Light meter by moving the ON/OFF slide switch to the OFF (0) position and
re-install the sensor cap.

18. If the camera has a manual or software controlled auto-focus button or command, press
the AUTO-FOCUS button or execute the command to initiate camera auto-focus.

19. If the camera does not have an auto-focus capability, manually focus the lens to achieve
optimum image focus as described In Section 6.2 Camera Focus Procedure, Steps 1-33
with Eye Chart, Figure 22 placed in front of the TE251 Distortion Test Chart.

20. During the focusing procedure, ensure that the camera to chart distance is adjusted so that
the entire chart space for the camera’s aspect ratio is visible in the camera image.

21. If the camera has an adjustable lens, ensure that the lens aperture is set to f/4.

22. After manually adjusting the lens focus, be sure to tighten the lens into position to prevent
subsequent inadvertent rotation.

7.3.2.3 Calibration of Distortion Test Images

NOTE: Before successful analysis of Distortion images can occur, the camera focus, black level setting and
illumination must be properly adjusted in order to produce viable test images. Steps 1 to 35 below describe
the process to ensure that distortion test images will be properly analyzed by the software.

When viewing the Distortion Test Chart on the camera’s web page, the crosses must appear as black objects
against a white background. It may be necessary to adjust the camera’s black level settings or sharpness
setting to enhance the blackness of the crosses. If lens focus is not exactly correct or the camera edge
enhancement algorithm is producing artifacts, some crosses will appear as partially black and partially
white. This image condition will produce invalid results.

The lens focus and camera parameters must be adjusted to produce black crosses. If adjusting the camera’s
black level attributes does not sufficiently “blacken-up” the crosses, the lens might have to be rotated
inward slightly toward the camera to “blacken-up” the crosses sufficiently to produce images that can be
successfully analyzed.

1. After manually adjusting the lens focus, be sure to tighten the lens into position to prevent
subsequent inadvertent rotation.
2. If the camera has an adjustable lens, ensure that the lens aperture is set to f/4.
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3. If the Illuminators are off, energize the Illuminators by pressing the Power Switch to the
ON position and wait for 15 minutes for the llluminators to come up to full brightness.
4. Turn the room lights OFF.

5. On the camera web page, click the ="3P=1%! o S]] Image™ button/icon to create a static

image of the Test Chart. That action will produce a pop-up showing the test chart image.
6. Right click on the image and another pop-up will appear. Left click on the Save Image
As option.

Copy Image
Copy Image Location

‘ Saye Image As..

Emad Image...
Set As Desktop Background...

View Image info

Inzspect Element (Q)
Figure 74. Screenshot of Image Storage Options

7. A pop-up will appear requesting a file name and file storage location.

. Click on the Save as type box in the pop-up and select the .jpg option (default).

9. Enter: camera name_type_DIST_CALO1.jpg. The file storage location is the camera’s
DIST sub-folder.

oo

File name: <camera name_type>_DIST_CALOL jpg

Save as type: [JPEG Image (*.jpg)

Figure 75. Screenshot of File Storage Options

10. Click the button at the bottom right of the pop-up.

11. Turn the room lights ON.
12. Deenergize the Illuminators by pressing the Power Switches to the OFF position.
13. Minimize the camera browser page.

14. In the iQ-Analyzer software, click the | Distortion| pytton (top left task bar).
15. Click the [Metal putton at the top left of the | Distortion | moduyle page.

NOTE: The [Metal pytton toggles between the Metadata entry page and either the Camera Image or

Results display depending on what button selection is made at the bottom of the BIEUIEE portion of the
Test Module space. The [Image /[ Result | pytton toggles between the options.

16. Enter the data requested in the Metadata space and click the | update | pytton at the
bottom of the page (see Section 5.4 Metadata Information).
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17. After entering the Metadata, click the button to toggle the space back in to the

18. In the left column, of the

19.

20.
21.
22.
23.

24,

Camera [Image ;[ Result | mode.
SEUINE space of the module page, ensure that the

following are set:

a. Chart Layout = TE251 DISTORTION CROSS CHART
b. Detection = AUTOMATIC MODE

Settings

TE251_Distortion. chart -

Figure 76. Screenshot of Settings Space Options

Below the FILE LIST box are three buttons [+!, (=] and [c] to add, delete or clear all files
in the processing list.

Click the '+ button,

This will open up a pop-up with the camera’s folder and sub-folders.

Click on the camera’s folder and DIST sub-folder.

To upload the calibration test file, click on the CAL image file to highlight it. If several
CAL files were created, hold the Shift key and click on the last file of the group to be
uploaded into the Module. If only certain files are to be analyzed, press the
Ctrl key and click on the files to be analyzed. When all the files to be analyzed are
highlighted, press the Enter key and the selected files will appear in the page
FILE LIST box.

Ensure that the following is set:

a. Select Processing = FILES IN QUEUE
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25
26

27
28

29

30

31

32

33

. Click the button.

. In the EEEMESSEREIIE pop-up, enter the following:

Box to right of “Poly.Fit Degree:” - enter “3”

Box to the left of “Fit Quadr...” should be Checked L/ ARSEEEEES
Box to right of “Display Limit LGD (2D)” - enter “2.”

Box to right of “Limit CA:” — enter “1.”

o0 o @

. Click the Start putton at the bottom of the left column.
. The Analyzing Image Status box in center of the task bar will show a red line and a blue-
background line that indicates the relative progress of analysis operations.

. If several images are being analyzed, it will show how many images have been analyzed
until the process is completed. When completed, a data plot will appear on the right side
of the page.

. Click the [Lma22 Jputton and the (RO dropdown Image Option button below the
file list to display the captured camera image.

. The image is calibrated when a gold X appears over the top of each cross in the camera
image analyzed. The darker the X appears, the greater the probability that the precise
cross intersection was determined by the iQ-Analyzer software. If there is not an X on top
of each cross in the image, camera focus, black level setting or illumination flatness must
be adjusted.

. Click the [ Result | putton below the file list to display the analyzed result. If there is an X

over each cross in the [_1Ma% ] mode (Step 31), clicking the [ 25Ut ] button should
produce a box grid pattern with red dots (Figure 77) at or near box line intersections.

Figure 77. Example Red Dot Grid Pattern

. Verify that the Distortion image has sufficient focus. Click the CA- Longitudinal button
under the Results data plot area and observe the data plot.
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[Advanced]|If <
ge ||Bl cA- Longitudinal -

Figure 78. Screenshot of CA-Longitudinal Button

34. If the display appears like Figure 79 below, there is insufficient focus. Refocus the

camera using the “Eye Chart” (see Section 6.2 Camera Focus Procedure) and perform
steps 2-33 above.

Figure 79. Results Plot Showing Example of Insufficient Camera Focus

35. If the display appears with a deep sharp ” V” shape like Figure 80 below, the focus
adjustment is adequate.

Figure 80. Results Plot Showing Example of Adequate Camera Focus

36. When the Distortion calibration camera image, [_Resull ] red dot image and the CA-
Longitudinal analysis data plot appear as shown in Figure 77 and Figure 80 above, the
Test Chart image capture and camera focus are properly calibrated. The calibration will
produce valid analysis results.

37. After the Distortion camera image has been calibrated, delete all of the .jpg CAL Image
Files, and .txt Test Image Text files from the camera’s DIST sub-folder.
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7.3.2.4 Acquiring Distortion Test Images

11.
12.
13.
14.

. On the camera web page, click the

. Energize the llluminators by pressing the Power Switch to the ON position and wait for 15

minutes for the llluminators to come up to full brightness.

. Turn the room lights OFF.
. If the camera has an adjustable lens, ensure the lens aperture is set to f/4.

=napshot] o «Still Image” button/icon to create a static

image of the Test Chart. Another pop-up showing the Distortion test chart image will appear.

. Right click on the image and another pop-up will appear.
. Click the Save Image As option.

Copy Image
Copy Image Location

‘ Saye Image As...

Emad Image...
Set As Desktop Background...

View Image info

Inzpect Element (Q)

Figure 81. Screenshot of Image Storage Options

. When prompted to name the file, leave the .jpg default File Type option.
. Enter: camera name_typeDISTOL.jpg. The file storage location is the camera’s DIST

sub-folder.

31N ET = < camera name_type> DISTOL.jpg

Save as type: ’.IP'EG Irnage (*.jpg)

Figure 82. Screenshot of File Storage Options

. Click the ET button at the bottom right of the pop-up.
10.

Ten files are required for each Distortion analysis, each subsequent file should be named
camera name_type_DISTXY; where XY = 02 through 10.

Repeat Steps 4 through 9 above for the additional 9 image files.

Turn the room lights ON.

Deenergize the Illuminators by pressing the Power Switch in the OFF position.
Minimize the camera browser page.
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7.2.3.5 Analyzing Distortion Test Images

1. In the iQ-Analyzer software, click the [Distartion] hytton (top left task bar).
2. Click the (Metal putton at the top left of the | Distortion | Module page.

NOTE: The (Metal pytton toggles between the Metadata entry page and either the Camera Image or
Results display depending on what selection is made with the button at the bottom of the EEMIBE portion of
the Test Module space. The [Image J; [ Result |pytton toggles between the options.

3. Enter the data requested in the Metadata space and click the | update | pytton at the
bottom of the page (see Section 5.4 Metadata Information).

4. After entering the Metadata, click the (Metal putton to toggle the space back to the Camera
(Image |/ Result | mode.

5. In the left column, of the EIEUIEE space of the Distortion page, ensure that the following

are set:

a. Chart Layout = TE251 DISTORTION CROSS CHART
b. Detection = AUTOMATIC MODE

6. Below the FILE LIST box are three buttons [+, (=) and [€] to add, delete or clear all files
in the processing list.

. Click the [+! button.

. This will open up a pop-up with folders containing test images.

. Click on the camera’s folder and DIST sub-folder.

10. To upload multiple files, click the filename of the first image to highlight it and hold the

Shift key and click on the last file of the group to be uploaded into the | Distortion| \odule.
If only certain files are to be analyzed, press the Ctrl key and click on each of the files to
be analyzed. When all the files to be analyzed are highlighted, release the Shift or Ctrl
key and press the keyboard Enter key and the selected files will appear in the FILE LIST
box. If only certain files are to be analyzed, use the Ctrl key in conjunction with mouse
clicks of the selected files.

11. Ensure that the following is set:

©O© 0

a. Processing = FILES IN QUEUE

12. Click the [Advanced hutton. In the ICMEEEREIIE column that opens, do not change any of
the RRELEEEEENEE dofaults.

13. Click the [Advanced| putton to close the IEEMESEEEEIEE column.

14. Click the - Stamt pytton at the bottom of the left column.
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15. The Analyzing Image Status box in center of the task bar will show a red line and a blue-
background line that indicates the relative progress of analysis operations.

16. If several images are being analyzed, it will show how many images have been analyzed
until the process is completed. When completed, a data plot will appear on the right side
of the page.

17. Click the |_Image_lpytton below the file list to display the captured camera image and
marked-up camera images.

18. Click the button below the file list to display the analyzed result.

7.3.2.5 Displaying Distortion Test Results

1. Click on any file in the FILE LIST box to see the analysis results for that image and then
use the keyboard up/down arrow keys to see analysis results for the other images.
2. Click the buttons at the bottom of the page to see displays of the various analysis results.

3. Click the button below the FILE LIST to display the captured camera image.

4. Check to ensure that each image is valid. The image is valid when a gold X appears over
the top of each cross in the camera image analyzed.

5. If there is not an X on each cross in the image, camera focus, black level settings or
illumination flatness must be adjusted.

6. Click the button below the FILE LIST to display the analyzed result.

7. If there is an X over each cross in the IMAGE mode (Step 4), clicking the
button should produce a box grid pattern with red dots at or near box line intersections
(see Figure 77).

8. If the images do not have an X over each cross, perform the Test Image Calibration as
described in Section 7.3.2.3 Calibration of Distortion Test Images above.

9. Clicking the first button at the bottom of the frame underneath the Image, there are
nine selection options:

Distoriion - Gricl arg.
Cistorfion - 20
Distoriion - Quiver
Distortion - we. Field
CA-GR

CA-GE

CA-mox

Distoon- Grid comp v

Figure 83. Screenshot of Distortion Plot Selection Options

a. Distortion — Grid Comp (expected pattern —displayed as box pattern verses
actual pattern displayed as rows & columns of red dots)
b. Distortion — Grid Org (actual pattern displayed as distorted box pattern)

84



c. Distortion — 2D (color shading rendition of lens image distortion, color represents
binning of degree of distortion)

d. Distortion — Quiver (actual pattern displayed as distorted box pattern with red
angular vector rays indicating relative amount of distortion, vector indicates
direction of distortion)

e. Distortion — vs Field (plots of geometric distortion for every grid position and
each of the 4 quadrants of the image)

f. CA - GR (chromatic aberration green-red: color shading of G-R distortion, color
represents binning of degree of distortion)

g. CA - GB (chromatic aberration green-blue: color shading of G-B distortion,
color represents binning of degree of distortion)

h. CA — Max (chromatic aberration maximum: color shading of maximum CA
distortion of both GR & GB distortions, color represents binning of degree of
distortion)

i. CA-Longitudinal (plot of RGB & Y longitudinal CA in horizontal & vertical
planes)

10. If results graphs need to be saved, perform steps in Section 5.7 Export/Import “Executing
the Export Function.”
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7.4 Camera Resolution Test

The Resolution module enables measurement of camera resolution parameters. The Modulation
Transfer Function (MTF) and Spatial Frequency Response (SFR) of one or nine Siemens star
patterns are calculated. Information about edges and reproduction of low contrast fine details
from noise patches is also analyzed. Note that a number of camera settings can affect Camera
Resolution Test results. Settings such as bandwidth, compression, sharpness enhancement, iso-
speed and others affect test results. The TE253-1 Star and 9 Star test charts facilitate acquiring
Siemens stars spatial frequency response (SFR), edges and information about the reproduction of
low contrast fine details using patches showing noise.

7.4.1 Equipment
Table 6. List of Equipment for Resolution Test

Equipment

Model No.

Image Engineering Chart Stand

ETC-TS-HOR

Image Engineering Monopod with Rail Includes:

ETC-MONOPOD

Linhof Studio Stand Il Tripod Trolley Assembly

Manfrotto 410 Junior Geared Tripod Head

Image Engineering Extension Rail

ETC-RAIL

Image Engineering TE253-9X -72 or -144 Test Chart

ETC-TE253-9X

Camera Focus “Eye Chart”

Konica Minolta Chroma Meter CL200A
Two Umbrella Light Sources Lowel Rifa Exchange LC88EX
Netgear Network Switch and Power Supply GS108PE

Two Ethernet Cables

Cat 5 Minimum

Computer Dell Precision

M6600-i7 with NVIDIA N12E-Q5 video
processor and Power Supply

Windows 7 Operating System

Internet Explorer Browser Software

Firefox Browser Software

Image Engineering iQ-Analyzer Software

Version 5.2.17, Build xxx ; 1Q-A_5-AMS

Camera Lens

Schneider Cinegon f/1.4, 6mm 21-012543

Camera Under Test
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7.4.2 Procedure
7.4.2.1 Initial Setup

1. Push back and secure the Test Chart Illuminator so that it does not interfere with the
sliding Test Charts.

2. Loosen the Test Chart llluminator Position Holding Knob (right side under Test Chart
stand bottom rail) and move the Illuminator backward as far as possible.

3. Secure the Illuminator in place by tightening the Position Holding Knob.

Figure 84. Pushing Back the Test Chart llluminator

4. Slide the TE253-1X (1 Siemens star) or TE253-9X (9 Siemens stars) Test Chart in front of
the Test Chart Illuminator and center the Test Chart with the camera.

NOTE: The TE253 Resolution Test Chart, shown in Figure 86, is a 3-piece chart. The three pieces are
moved adjacent to each other when used with a camera having a 4x3 aspect ratio. When used with a camera
having a 16x9 aspect ratio, the right and left portions of the chart must be separated such that the there is
only about 1/8 to 1/4 inch of blank space to the right and left of the chart in the camera’s displayed image.

If the pieces of the test chart are not separated when testing a 16x9 aspect ratio camera, the resolution
analysis will not produce valid results.

When conducting a 1 Star resolution analysis, use the center star of either the right or left panel of the
TE253 chart.

5. Set the camera lens f-stop to the maximum aperture.

6. Align and center the camera as described in Section 6.2 Camera Focus Procedure, Steps 1-33
with the “Eye Chart” placed in front of the TE253 Resolution Test Chart. During the focusing
procedure, ensure that the camera to chart distance is adjusted so that the entire chart space for
the camera’s aspect ratio is visible in the camera image.
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7. Below are examples of acceptable test chart images for viable analysis results.

Figure 86. Nine Star Resolution Image

NOTE: Camera parameters must be adjusted to acquire viable Resolution Test images. Camera image
enhancements such as adding sharpness, edge enhancement, black and saturation levels produce image
distortions. Analysis software processing of images with added image enhancement may produce either
software error messages or results that are significantly degraded from the camera’s optimum performance.
Adjust camera parameters as indicated in Step 8 below to create an optimum image.
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8. Ensure the following camera parameters on camera GUI are set as follows:

Set Sharpness to zero (0).

Deactivate Blackness Enhancement parameters or set them to zero (0).

Set Gamma to 1.0 or 100.

Set Saturation to camera default nominal (cameras have different numbering
systems for saturation settings).

e. Set White Balance to Automatic.

o0 o

7.4.2.2 Adjusting Test Chart lllumination

1. Assemble the Illuminators.

Install the Diffusers onto the Illuminators.

3. Energize the llluminators by pressing the ON buttons and wait for 15 minutes for the
Illuminators to come up to full brightness.

4. Adjust llluminator height, angle distance from the target and intensity so that the
illumination at the corners of the target surface is flat less than 5% when compared to the
illumination at the center of the chart and no visible shiny reflections are observed.

N

NOTE: Careful adjustments of the light sources have produced an illumination flatness of less than %2%.
It has been observed that really flat test chart illumination produces better analysis results.

Figure 87 below shows an example of a reflection from the illuminator on the left side of the chart.

Figure 87. Camera Image Showing llluminator Reflection on Left Side of Chart

5. With the black cap on the Light Meter’s sensor attached, energize the Light Meter by
sliding the ON/OFF switch on the side of the meter to the ON (1) position.

6. Allow the automatic CAL procedure to complete.

7. Remove the cap covering the Light Meter sensor.
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Light Meter Sensor

Figure 88. Light Meter

8. Measure the illumination with the Light Meter at five places across the target area (center
and corner locations of the Test Chart).

9. Record the five illumination readings or enter them into the Excel Spreadsheet Calculator
with filename LightningFlatness.xIxs.

As an aid for performing the illuminations calculations, an Excel spreadsheet Lighting Flatness.xlIsx has been
configured to perform the calculations and graphically display the relationship between the sets of readings.

10. Compare the Center Illumination value to the Corner Illumination values.

11. Divide the highest illumination reading by the Center Illumination value.

12. Divide the lowest illumination reading by the Center Illumination value.

13. The highest and lowest illumination values should be less than 5.0 % of the Center
[llumination value

14. Adjust the illumination sources until the calculation in Steps 11-12 achieves the best
illumination flatness.

15. Record the average illumination value: Lux.

16. Turn off the Light meter by moving the ON/OFF slide switch to the OFF (0) position and
re-install the sensor cap.

17. If the camera has a manual or software controlled auto-focus button or command, press
the AUTO-FOCUS button or execute the command to initiate camera auto-focus.

18. If the camera does not have an auto-focus capability, manually focus the lens to achieve
optimum image focus as described In Section 6.2 Camera Focus Procedure, Steps 1-33
with the “Eye Chart” placed in front of the TE253 Resolution Test Chart.

19. During the focusing procedure, ensure that the camera-to-chart distance is adjusted so that
the entire chart space for the camera’s aspect ratio is visible in the monitor image.

20. If the camera has an adjustable lens, ensure that the lens aperture is set to f/4.

21. After manually adjusting the lens focus, be sure to tighten the lens into position to prevent
subsequent inadvertent rotation.
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7.4.2.3 Acquiring Resolution Test Images

11.
12.
13.
14.

. On the camera web page, click the

. Energize the Illuminators by pressing the Power Switch in the ON position and wait for 15

minutes for the llluminators to come up to full brightness.

. Turn the room lights OFF.
. If the camera has an adjustable lens, ensure the lens aperture is set to f/4.

=napshot] o «Still Image” button/icon to create a static

image of the Test Chart. Another pop-up showing the test chart image will appear.

. Right click on the image and another pop-up will appear.
. Click the Save Image As option.

Copy Image
Copy Image Location

) Sae Image As.

Emad Image...
Set As Deskrop Background...

View Image info

Inzpect Element (Q)

Figure 89. Screenshot of Image Storage Options

. When prompted to name the file, click the Save as type box and select the “All Other

(*.*)” option (,jpg is the default).

. When prompted to name the file, enter: camera name_typeRESLO1.bmp. The file

storage location is the camera’s RESL sub-folder.

File name: <camera name_type>RESLOL.bmp

Save as type: |AII Files (*.%)

Figure 90. Screenshot of File Storage Option

. Click the ET button at the bottom right of the pop-up.
10.

Ten files are required for Resolution analysis, each subsequent file should be named
camera name_type RESLXY.bmp; where XY = 02 through 10.

Repeat Steps 4 through 9 above for the additional 9 image files.

Turn the room lights ON .

Deenergize the Illuminators by pressing the Power Switch in the OFF position.
Minimize the camera browser page.
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7.4.2.4 Analyzing Resolution Test Images

An effort is currently in progress at the Laboratory to develop a resolution test chart image
analysis software tool that provides enhanced fidelity, accuracy, reliability and repeatability than
currently available using commercial resolution test chart image analysis software. When that
analysis tool is completed, tested and validated, the procedure for conducting the resolution test
image analysis using that software will be incorporated into this section of the procedure.
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7.5 Camera Combination Reflectance Test

The Camera Combination Reflectance Test employs a TE42 combination grey scale and color
image chart. This encompassing test provides quick analysis of OECF, Dynamic Range,
Resolution, Shading, Distortion, Lateral Dynamic Range, Color Reproduction and Texture Loss.
A significant amount of data is created from the analysis of the TE42 Test Chart creating many
data viewing options. Refer to descriptions in other Section 7 analysis sections above for
specific test result and analysis details.

NOTE: Analysis of the TE42 Test Chart can only be made on a color image. Analysis of a black and
white image will produce error messages and inaccurate analysis.

7.5.1 Equipment

Table 7. List of EQuipment for Combination Reflectance Test

Equipment

Model No.

Image Engineering Chart Stand

ETC-TS-HOR

Image Engineering Monopod with Rail Includes:

ETC-MONOPOD

Linhof Studio Stand Il Tripod Trolley Assembly

Manfrotto 410 Junior Geared Tripod Head

Image Engineering Extension Rail

ETC-RAIL

Image Engineering TEO42 Test Chart

ETC-TEO42-A 1066

Camera Focus “Eye Chart”

Konica Minolta Chroma Meter CL200A
Two Umbrella Light Sources Lowel Rifa Exchange LC88EX
Netgear Network Switch and Power Supply GS108PE

Two Ethernet Cables

Cat 5 Minimum

Computer Dell Precision

M6600-i7 with NVIDIA N12E-Q5 video
processor and Power Supply

Windows 7 Operating System

Internet Explorer Browser Software

Firefox Browser Software

Image Engineering iQ-Analyzer Software

Version 5.2.17, Build xxx ; 1Q-A_5-AMS

Camera Lens

Schneider Cinegon f/1.4, 6mm 21-012543

Camera Under Test
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7.5.2 Procedure

7.5.2.1 Initial Setup

1.

Push back and secure the Test Chart llluminator so that it does not interfere with the
sliding Test Charts.

. Loosen the Test Chart Illuminator Position Holding Knob (right side under Test Chart

stand bottom rail) and move the Illuminator backward as far as possible.

. Secure the Illuminator in place by tightening the Position Holding Knaob.

Figure 91. Pushing Back the Test Chart llluminator

. Slide the TE042 Test Chart in front of the Test Chart Illuminator and center the Test Chart

with the camera.

. Set the camera lens f-stop to maximum aperture
. Align and center the camera as described In Section 6.2 Camera Focus Procedure, Steps

1-33 with the “Eye Chart” placed in front of the TE042 Universal Test Chart.

. During the focusing procedure, ensure that the camera to chart distance is adjusted so that

the entire chart space for the camera’s aspect ratio is visible in the camera image.

8. Ensure the following camera parameters on camera GUI are set as follows:

Set Sharpness to zero (0).

Deactivate Blackness Enhancement parameters or set them to zero (0).

Set Gamma to 1.0 or 100.

Set Saturation to camera default nominal (cameras have different numbering
systems for saturation settings).

e. Set White Balance to Automatic.

oo o

9. Adjust the tripod up or down for vertical centering and slide the chart to the right or left

for horizontal centering.

10. If the camera has an adjustable lens, ensure the camera lens f-stop is set at f/4.
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7.5.2.2 Adjusting Test Chart lllumination

. Assemble the Illuminators.

. Install the Diffusers onto the Illuminators.

. Energize the Illuminators by pressing the ON button.

Adjust Illuminator height, angle distance from the target and intensity so that the
illumination at the corners of the target surface is flat to less than 5% when compared to
the illumination at the center of the chart and no visible shiny reflections are observed.

~ow DN

NOTE: Careful adjustments of the light sources have produced an illumination flatness of less than %:%.
It has been observed that really flat test chart illumination produces better analysis results.

5. With the black cap on the Light Meter’s sensor, energize the Light Meter by sliding the
ON/OFF switch on the side of the meter to the ON (I) position.

Light Meter Sensor

Figure 92. Light Meter

6. Allow the automatic CAL procedure to complete.

7. Remove the cap covering the Light Meter sensor.

8. Measure the illumination with the Light Meter at five locations across the test chart (top
left, bottom left, center, top right and bottom right).

9. Record the five illumination readings or enter them into the Excel Spreadsheet Calculator with
filename LightningFlatness.xIXxs.

As an aid for performing the illumination calculations, an Excel spreadsheet LightingFlatness.xlsx has been
configured to perform the calculations and graphically display the relationship between sets of readings.

10. Compare the Center lllumination value with the Corner Illumination values.

11. Divide the highest illumination reading by the Center Illumination value.

12. Divide the lowest illumination reading by the Center Illumination value.

13. The edge illumination values should less than + 5 % higher or lower than the center
illumination value.
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NOTE: Careful adjustments of the light sources have produced an illumination flatness of less than %2%.
It has been observed that really flat test chart illumination produces better analysis results.

14.

15.
16.

17.

18.

19.

20.
21.

Adjust the illumination sources until the calculation in Steps 11-12 (or Excel Spreadsheet
Calculation) achieves the best illumination flatness.

Record the average illumination value: Lux.

Turn off the Light meter by moving the ON/OFF slide switch to the OFF (0) position and
re-install the sensor cap.

If the camera has a manual or software controlled auto-focus button or command, press
the AUTO-FOCUS button or execute the command to initiate camera auto-focus.

If the camera does not have an auto-focus capability, manually focus the lens to achieve
optimum image focus as described In Section 6.2 Camera Focus Procedure, Steps 1-33
with the “Eye Chart,” Figure 22 placed in front of the TE42 Test Chart.

During the focusing procedure, ensure that the camera to chart distance is adjusted so that
the entire chart space for the camera’s aspect ratio is visible in the monitor image.

If the camera has an adjustable lens, ensure that the lens aperture is set to f/4.

After manually adjusting the lens focus, be sure to tighten the lens into position to prevent
subsequent inadvertent rotation.

7.5.2.3 Acquiring TE42 Test Chart Images

s wbd

7.

Energize the Illuminators by pressing the Power Switch to the ON position and wait for 15
minutes for the llluminators to come up to full brightness.

Turn the room lights OFF.

If the camera has an adjustable lens, ensure the lens aperture is set to f/4.

On the camera web page, click the =™2P=1%/ o1 «Stil] Image” button.

Right click on the image and another pop-up will appear.
Click the Save Image As option.

Copy Image

Copy Image Location

B Sac Image s

Emad Image...
Set As Desktop Background...

View Image info

Inzpect Element (Q)

Figure 93. Screenshot of Image Storage Options

When prompted to name the file, click the Save as type box and select the “All Other
(*.*)” option (.jpg is the default).
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8.

11.
12.
13.
14.

When prompted to name the file, enter: camera name_type 42TO01l.bmp. The file
storage location is the camera’s TE42 sub-folder.

File name: =camera name_type>42T01. bmp

Save as type: | All Files (*.%)

Figure 94. Screenshot of File Storage Option

. Click the ’—iau button at the bottom right of the pop-up.
10.

Ten files are required for Combination Chart analysis, each subsequent file should be named
camera name_type42TXY.bmp; where XY = 02 through 10 for the number of files to be
analyzed.

Repeat Steps 4 through 9 above for the additional 9 image files.

Turn the room lights ON .

Deenergize the llluminators by pressing the Power Switch in the OFF position.

Minimize the camera browser pane.

7.5.2.4 Analyzing Test Chart Images

=

In the iQ-Analyzer software, click the [42 ] button (center of task bar).
In the left column of the TE42 module page, ensure that the following are set:

a. Chart Layout = Select TE42 CHART
Reference Data = Select TE42 DATA 42
Illumination (Lux) = Enter Average Illumination Level calculated in Section 7.5.2.2 Step
15 above.

. Below the FILE LIST box are three buttons '+, [=] and [c] at the bottom of the page to

add, delete or clear all files in the processing list.
Click the i+ button.
This will open up a pop-up with the camera’s folder and sub-folders.

. Click on the camera’s folder and 42T sub-folder and double click on the image file. That

file path and name will appear in the FILE LIST box.

. To upload multiple files, click the filename of the first image to highlight it and hold the

Shift key and click on the last file of the group to be uploaded into the [42 | Module. If
only certain files are to be analyzed, press the Ctrl key and click on each of the files to be
analyzed. When all the files to be analyzed are highlighted, release the Shift or Ctrl key
and press the keyboard Enter key and the selected files will appear in the FILE LIST
box. If only certain files are to be analyzed, use the Ctrl key in conjunction with mouse
clicks of the selected files.
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8. Ensure that the following are set:

a. Select Processing = FILES IN QUEUE
b. Select Output = AVERAGE

9. Click the . Start pytton at the bottom of the left column.
10. The Analyzing Image Status box in center of the task bar will show a red line and a
blue-background line that indicates the relative progress of analysis operations.
[Chart Ibeation Filedoft
11. If several images are being analyzed, it will show how many images have been analyzed
until the process is completed. When completed, a data plot will appear on the right side
of the page.

12. Click the [_Im33e ] putton below the file list to display the captured camera image.

13. Click the [¥iew ] button on the right side below the [Image )/ Zésiit ] space opens a new
window and allows adjustment of the camera image (e.g. zooming in and out to see details
in the camera image captured).

14. In the [_Image ] mode, clicking the first button at the bottom of the frame underneath the
Result Image, there are 4 selection options:

ORIGINAL (shows original image captured)

ROI (shows close-up of Region of Interest)

CHECK IMAGE (shows grey mark-up of analyzed portions of image)

CHECK CENTER (shows the stars from center to defined percentage of Nyquist
frequency — star from center to 50% of Nyquist frequency)

oo o

7.5.2.5 Displaying Test Chart Results

Display of test chart results for the Combination Reflectance Test Chart analysis is very similar to the
procedure described in the previous sections. The buttons and the displays created by clicking those buttons
are almost identical. Additional information related to the procedure for display of specific test chart data is
contained in the OECF, Shading, Distortion and Resolution sections.

1. Click the button below the file list to display the analyzed result.

2. Two images with filename extensions .center and .check are saved automatically. One
image shows the center of the Siemens stars and the other the marked regions of interest.
The path for saving options, image quality and comparison image size are defined in the
| & | [SETTINGS] button space.

3. Graphical results are displayed in the right screen. Below the screen there are 6 buttons.
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4. The first button allows viewing of 4 different analysis results. The options are:

a. |QECF -
p. Color -
C. Hesolution -
d. |Shading -

5. The second button allows viewing of 4 different graph modes. The options are:

a. QOECF -
b. VN T (Visual Noise)
C. Moise -
d. CIE -

6. The third button allows viewing of 3 different Y-RGB graph modes. The options are:

Y -
RGE -
RGEBY -

C.

7. The fourth button allows viewing of 4 different parameter modes. The options are:

q. Luminance -
h. Density -
c Exposure -

d. Reflectance -

8. The fifth button allows viewing of 2 different data plotting modes. The options are:

a linear -

b, logarithmic -

9. The sixth button allows viewing of 4 different data sets. The options are:

q. Al =

b, [Setl M Set 1, Set 2 and Set 3 are preset

c. Set2 ~ viewer distance-angle image options
d. |Set2 ~
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10. OECF Analysis

a. OECEF of the analyzed image depends on the luminance reflected from the Test Chart.
The dynamic range of the device is displayed in two red vertical lines. The signal-to-
noise ratio is the ratio of the net signal value to the standard deviation of the signal
value. A Luminance Y is calculated by the iQ-Analyzer software for use in other
analyses.

b. Visual Noise for three viewing conditions can be displayed. The conditions for each
of the three conditions are determined by parameters set in the | # | [SETTINGS]
space.

c. Noise is displayed in terms of standard deviation.

d. Graphs of CIE show luminance L and chrominance C as defined in the CIE LCH
(luminance, colortone, hue) color space.

11. Color Analysis

Numerical Results of delta E, L, C, H and Visual Noise based on 3" button selection.
Visual Comparison of camera image and reference image.
3D Bar Graph of color patch delta E values.
CIE xyY 3D dot plot of camera image color patches and reference chart in xyY
colorspace where x and y are the chromaticity coordinates and luminance Y.
e. CIE L*a*b* 3D dot plot of camera image color patches and reference chart in CIE
L*a*b* colorspace where:
i. L is luminance level (0-100),
ii. ais position between red/magenta and green (positive values indicate
red/magenta and negative values indicate green) and
iii. b is a position between yellow and blue (positive values indicate yellow,
negative values indicate blue).

oo o

12. Resolution Analysis

a. Graphical results of Siemens/MTF percentage of each star resolvable.
b. Graphical results of Noise Histogram of eight star segments.
c. Graphical results of computed noise and spectrum.

13. Shading Analysis

Luminance Shading FSTOP — maximum Luminance shading expressed in f-stops
Luminance Shading % - maximum Luminance shading expressed as percentages
CIE delta L — absolute average Luminance shading (CIE L)

Percentiles DV and FSTOP — based on values entered for analysis percentiles in
Advanced Menu, Luminance distribution is expressed in Digital Values or
FSTOPS depending on normalization values chosen.

oo oe
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14. Color Analysis

CIE delta Eab — plots of average Color shading differences excluding Luminance.
CIE delta C — plots of average Color shading Creference — Cimage.

Delta G-R — plots of average difference between green and red channels.

Delta G-B — plots of average difference between green and blue channels.

o0 o

15. Noise Analysis

SNR (db) — plots of maximum Signal-to-Noise difference shown in db.
VNSetl — maximum Visual Noise difference for viewing condition #1.
VNSet2 — maximum Visual Noise difference for viewing condition #2.
VNSet3 — maximum Visual Noise difference for viewing condition #3.

oo o

16. Click on another file in the FILE LIST box to observe the graphical display of that image
file’s Resolution analysis.

-1SHDGBAS1600CDN_SHDG-11.jpg s

-14\SHDG\BAS1600CDN_SHDG-12.jpg
-14\SHDG\BAS 1600CDN_SHDG-13 jpg
-14\SHDG\BAS 1600CDN_SHDG-14 jpg
-14\SHDG\BAS 1600CDN_SHDG-15 jpg

Figure 95. Screenshot of File List Box

17. If results graphs need to be saved, perform steps in Section 5.7 Export/Import “Executing
the Export Function.”
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. INTRODUCTION

The iQ- Analyzer is an executable program for Windows an MAC. It analyzes digital images and video
frames using specified test charts. Depending on the version you received different test charts are
supported.

Using the full version of the iQ-Analyzer you will get information about all important characteristics of a
digital camera system including

e OECF

e Dynamic Range

e White Balancing

e Noise and ISO-Speed

¢ Visual Noise

e MTF

e Limiting resolution

e Distortion / lateral and longitudial chromatic aberration
¢ Vignetting / Shading

e Color reproduction

For more information please see our website www.image-engineering.de.
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II. INSTALLING iQ-ANALYZER

System Requirements

Operating Systems

Windows (32bit and 64bit)

Windows XP Service Pack 3

Windows XP x64 Edition Service Pack 2
Windows Server 2003 R2 Service Pack 2
Windows Vista Service Pack 1 or 2
Windows Server 2008 Service Pack 2 or R2
Windows 7

Mac (64bit only)

Mac OS X 10.5.8 (Leopard)
and above

Mac OS X 10.6.x (Snow
Leopard)

Processors

Any Intel or AMD x86 processor supporting
SSEZ2 instruction set*

All Intel-based Macs with an
Intel Core 2 or later

RAM

2048 MB
(4096 MB recommended)

2048 MB
(4096 MB recommended)

Additional Hardware
(for Video Module
only)

DeckLink, Multibridge or Intensity products
by Blackmagic Design

Video input hardware supported by
MATLAB**

Not supported

* SSE2 was introduced into Intel chips with the Pentium 4 in 2001 and AMD processors in 2003. Most

computers produced in the last several years are equipped with SSE2. All Intel Macs are equipped

with SSE2. If you are unsure about your particular Windows PC, you can determine SSE2 support by

a free tool, ProcFeatures. It is available from Microsoft Sysinternals that will indicate if SSE2 is present

on your system or not (http://technet.microsoft.com/en-us/sysinternals/bb897554.aspx).

** In order to use the Video Module for live measurements (not for video files), an appropriate video

input hardware is needed. If you do not use a DeckLink, Multibridge or Intensity product by Blackmagic

Design, please refer to the list of the hardware supported by MATLAB's Image Acquisition Toolbox

(http://www.mathworks.de/products/imaqg/supportedio.html).

Software Protection

iQ-Analyzer is protected with an USB dongle. You have to connect the dongle to your system every

time you use iQ-Analyzer. If you don't have a dongle, please contact info@image-engineering.de

iQ-Analyzer
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Installation

1. Download and install MATLAB Compiler Runtime (MCR) Version 7.14. You will find it on our server
(http://www.image-engineering.de/ie-sw/MCR_Installer/). Please log in as the user IE-Analyzer using
the password ie47sw11. If you experience any problems, please contact inffo@image-engineering.de

Note: You need the MCR Version 7.14. Earlier versions of the Analyzer use other MCRs.

Note (for Mac OS X only): Installing multiple versions of the MCR on the same machine is not

supported on Mac OS X. When you install a new MCR onto a target machine, you must delete the old
version of the MCR and install the new one. You can only have one version of the MCR on the target
machine. To remove the MCR, simply move the MCR folder from /Applications to the trash. The MCR
is installed in /Applications/MATLAB Compiler Runtime/Vxx, where 'xx' is the version of the installed
MCR.

2. Download the Ilatest version of the iQ-Analyzer from our server (http://www.image-

engineering.de/index.php?option=com_content&view=article&id=441&Itemid=70)
3. Extract the contents of the zip archive to any folder on your system (on Mac OS X it must be the
local "Applications" folder). You need a write permission for the iQ-Analyzer folder and all of its

subfolders.

Note (for Mac OS X only): The software will not start if it is not in the local "Applications" folder. If you

want to use it from another location:
e Open Automator
e Drag and drop the iQ-Analyzer.app onto the Automator Icon

¢ Modify the path in the script

4. Install additional open source software.
a) Mac users have to manually install ExifTool by Phil Harvey. The installation file is located in
the "3rdParty" folder of the iQ-Analyzer. PC users can omit this step.
b) In order to analyze video files using the Video Module, PC users have to manually install the
VLC Media Player. It is necessary to make sure that the ActiveX Plugin option is selected

during the installation. The Video Module is currently not supported on Macs.

Antivirus Issues

Some few anti-virus products may detect a virus in “iqa500_XXX.exe” in the iQ-Analyzer folder. This is
a false alarm, some code blocks are accidentally detected as a virus. Please contact our support

(support@image-engineering.de) if you experience this problem.

Note (for Mac OS X only): Umlauts and other special characters are not supported on Mac OS X.

iQ-Analyzer 6
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Software by Third Parties

iQ-Analyzer uses open source software
FFmpeg
Copyright © 2000-2010 by the FFmpeg developers

iQ-Analyzer is distributed with an automated FFmpeg 32-bit Windows build made by Ramiro Polla.
FFmpeg is licensed under GNU LGPL and GNU GPL licenses.

FFmpeg is linked with libX264 (GPL).

You can download the complete source code used to build FFmpeg here:
http://ffmpeg.arrozcru.org/autobuilds/

VLC

Copyright © 1996-2010 by the VideoLAN-Team

iQ-Analyzer is distributed with a Windows installer of VLC Player. Please make sure the ActiveX plugin
is installed in order to use the Video Module with video files.

VLC media player is licensed under GNU GPL (http://www.gnu.org/licenses/gpl.txt)

You can download the complete source code here:

http://www.videolan.org/vic/download-sources.htmi

ExifTool

Copyright © 2003-2010 by Phil Harvey

iQ-Analyzer is distributed with the stand-alone Windows executable of ExifTool. This is free software.
To install ExifTool on Mac OS X please follow the instructions on the ExifTool homepage
(http://www.sno.phy.queensu.ca/~phil/exiftool/)

You can download the complete source code here: http://www.sno.phy.queensu.ca/~phil/exiftool/
dcraw

Copyright © 1997-2010 by Dave Coffin

iQ-Analyzer is distributed with custom builds of dcraw for Windows and Mac OS X. This is free
software.

You can download the complete source code here: http://www.cybercom.net/~dcoffin/dcraw/

iQ-Analyzer 7



Q
Il INSTALLING iQ-ANALYZER N\

Network Site License (for WINDOWS only)

OVERVIEW

The network site license allows you to use iQ-Analyzer on a defined number of computers in a network
using only one dongle. The management of the simultaneously running versions of iQ-Analyzer is
performed with the help of user slots in a server file, generated by the MxNet server program by

"TechnoData Interware GmbH".

Network client accesses
the server file.

Mx Net-Server
with the dongle ﬁ I

generates the -
server file. LS

W| WNetwork dient accesses
the server file.

Network dient accesses
BB the server file.

MxNet functional principle is shown in the diagram above. The server program running on a computer
with the dongle generates an encoded server file. Each running version of the iQ-Analyzer "connects"
with the server file and occupies a user slot, that is being released when the application is closed. The
network protection via MxNet does not use network protocols and can thus be used in any network

system.

INSTALLATION
Copy mxnet32.exe from the \3rdParty\MxNet\ in the iQ-Analyzer installation folder to the
C:\Windows\system\ directory on the computer that will act as the MxNet server.

Connect the dongle to this computer and run mxnet32.exe. The MATRIX-NET program is the MxNet
server application and must run on the MxNet server PC (computer with the dongle). This application

generates and refreshes the MxNet server file.

The MxNet server program can also be registered as a Windows service, so that the program is
started automatically during the boot-up of Windows. The advantage of a service over an Autostart
entry is that the service is also started if there is no User-Login in Windows. You can directly register
MxNet as a service by starting MxNet with the corresponding parameters. The following call-up

parameters are available:

mxnet32.exe -i (Install MXNET service)

mxnet32.exe -r (Uninstall MXNET service)

iQ-Analyzer 8
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MATRIX-NET

After starting the MATRIX-NET program, a dongle symbol is MATRIX-NET

displayed in the task bar. Clicking on this icon will activate the | } ——
MATRIX-NET dialog. N oo

Enter a name for the program in the field

"Application” of the MxNet program (e.g. iQ- MATRIX - NET i
. Server File

Analyzer). The name can be anything you [T — T | - |

I|ke and |t does not need tO match the aCtUal i-Analyzer \WMetworkS haredFolderil-Analyzer. mx | Exit |

application name. The network licenses will | AL |

Info

be managed using the server file

\\NetworkSharedFoldeniQ-Analyzer.mx in

Application:  i0-Analyzer

| Mew entry |
this examp|e_ The name of the server file Server-File:  “MetworkSharedFolderiQ-énalyzerme :
-Update entry e B
must aIWayS be entered W|th the absolute Refresh-Time: 10 min. Last Refresh: | 16:31
User-TimeOut: 50 min.  |Active-Users:| 0 | Delete entry |

path and correspond to the naming

conventions of the operating system.

Refresh-Time

In this field, the time interval for the refresh of the server file is set. The last refresh carried out is
displayed in the “Last Refresh” field. The refresh period should usually be selected to be between 5
and 10 minutes.

User-TimeOut
The User-TimeOut is the time limit after which the user is automatically removed from the server file.
In the case of abnormal termination of the application (crash) on a client, this function ensures the

release of the user slot in the server file, as this would otherwise remain occupied.

Active-Users
This field is continuously updated and shows the total number of active users for the selected
application. The “Active-Users” button allows you to display a detailed list of the active users. A user

entry can be manually removed from this list.

If your application is terminated abnormally on any terminal, you can either remove the user slot from
the list or wait for the time out. When the user time out is reached, the user slot is automatically

removed the next time the server file is refreshed.

It is not necessary to delete the user slot before the abnormally terminated application is restarted.

The existing user slot will be found and refreshed automatically.
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Important!

It is very important that the system time of the PC is synchronized in the network. Otherwise
the “User-TimeOut” can not be correctly computed. The maximum allowed deviation of the
system time between clients and server, may not exceed the number of minutes, which was
selected in the MxNet server program in “Refresh-Time”. The following command can be used
to synchronize the system time of the clients with the system time of the server. This command

can be implemented in the boot-up procedure of each client to make it an automatic function.

NET TIME \\<computername> /SET /YES

iQ-ANALYZER

After installing and running MxNet server, install iQ-Analyzer on every computer where it should be
used. On each computer, open the file pathToMxNetFile.txt in the folder Setting in the iQ-Analyzer
directory and put the full path to the server file into the first line (in the example above it was

\\NetworkSharedFolden\iQ-Analyzer.mx). Save this file and start iQ-Analyzer.

Important!

Make sure that the server file is accesible from each computer.

iQ-Analyzer 10
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lll. COMMAND LINE INTERFACE

The user has two different interfaces to the capabilities of the iQ-Analyzer. The first one is the normal

User Interface that will show up after you have started the iQ-Analyzer.

Additionally you can run the software using the command-line interface. This gives the possibility to
integrate the iQ-Analyzer in your own workflow. You could even combine this with one of our USB
controlled illumination devices, so you can script your own test series that runs without user
interaction.

To start the Ul, you just double click “iQ-AnalyzerV5.exe” in the main folder of the software. This .exe
is a link to the main executable, which is called “iga500_XXX.exe”. (XXX stands for the current build

number) If you want to have access to the command line interface, just run this file adding the string

cmd”.
Syntax
If you just call the iQ-Analyzer with the cmd flag, you will get an output of the needed syntax to perform

calculations.

Call:

cinIEsiQ—Analyzer US.8.0_021>»igabB@_021 .exe cmd

Returns:

iQ-Analyzer CommandLine Version: 5.0 build: 001

Syntax: iea_ XXX _XXX cmd <ImageFile> <SettingFile> <Module> <Options>

cmd: fixed flag as first argument (use always "cmd")

ImageFile: Path to imagefile. Wildcart can be used for filename (e.g. c:/temp/*.jpg)
SettingFile: Path to Setting.txt File

Module: Which module to use

Options: Overwrite settings in Setting.txt File, see Documentation

You have to define at least three arguments, with additional optional ones:

<ImageFile> <SettingFile> <Module> <Options>
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<ImageFile>
This is the path to the image to be analyzed.

Example: c:\Images\oecf20.jpg

Like in the analyzer, you can also analyze a set of images by selecting the first one.

Example: c:\Images\oecf20_00.jpg

The software analyzes the specified image plus all images that have the same name but a different
counter, like oecf20_01.jpg, oecf20_02.jpg and so on. (if enabled in the settings)

You can also use wildcarts.
Example: c:\Images\oecf20_*.jpg

The software will analyze all images which filename matches the names including the wildcart.

<SettingFile>

The iQ-Analyzer can handle two different types of setting files: A text file and a myset file.

Text-File:

The software comes with a preconfigured .txt file in the Data Folder. This file (“iea_set.txt”) contains a
list of settings, all can be edited.

Please make sure, that the file remains in its basic configuration, so it s always:

variable = value % comment (note that there is a tab before and after the “=".

If there is a problem with the settings, you will receive a message like:
“The value XXX for variable YYY is not a valid filepath. Please check.”

.myset File:
A .myset file is configuration file that is written by the iQ-Analyzer. You can obtain that file by pressing

the button “Save current settings to file” in the “Settings”-Module.
We recommend to use a .myset File as the configuration is easier to handle.
<Module>

A string that specifies the module you want to use. That can be the full name or just the first character.
Example: “OECF”, or “0”.
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<Options>

Options are always a pair of arguments <setting> and <value>

<setting> this is the name of the variable that can be set in the settings. See the iea_set.txt for the
names.

<value> the new value, so this setting in the seting file is overwritten.

Example:
OECEF.lllumination 1000

So you have set the variable OECF.lllumination to 1000, regardless what th setting in the specified
setting file was. You are not limited to a number of options to set. The idea of the options is, that make
most settings in the setting file, but you se still able to make adjustments to it by each call. That way
you do not need to have several different settings file if the difference between these file is just one or

slightly more entries.

Example for a full call:

c:nIE~iG-Analyzer US5.0.8_021%iqga5@@_BA21 .exe cnd c:~IE~Sample~oecf2@.JPG Setting™

IEA_set.txt oecf

Output:

iQ-Analyzer CommandLine Version: 5.0 build: 001

Start

Locate Chart(s)

Locate ROIs

Correct ROIs

Analyze

Calculate Results
c:\IE\Sample\oecf20.JPG:

Background of Chart is rendered to an Output Level of: 74.2 This is out of the ISO15739 V2

specification. Check Exposure !

Write Results

Done
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IV. GRAPHICAL USER INTERFACE

Run “iqa500_XXX.exe”. It takes a while until the MCR (MatLab component runtime) starts and the

start screen appears.

IQ-ANALYZER

iQ-Analyzer start screen

The tabs in top of the screen enable navigating to the different groups:

1) Input: Video, RAW, Meta

2) Dedicated Modules: OECF, Color, Resolution, Shading, Distortion, Histogram
3) Multi-Modules: MICA, UTT, 42

4) Settings: Export/Import, Settings

iQ-Analyzer 14
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1. SETTINGS

In the Settings menu all important parameters regarding visual noise, output and [_

general parameters such as file path to reference data can be adjusted.

mySeting.myset v

Load seftings from selected file
Save current settings to file

Mo Folder selected | Use fSetting

TIFFL) ~|E U
g ol & 02125 SR 07154 Rl 00721

One File per Result v
Te

LE

:

SETTINGS overview

1.1 Visual Noise

Unlike the ISO 15739 camera signal-to-noise ratio the visual noise is evaluated as an output referred
noise. Visual noise takes into account that the spatial distribution of noise could be different and
considers that human observers react different on color intensity noise. Visual noise quantifies how

well a human observer can recognize noise.
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With the aid of six transformation steps the visual noise of RGB images can be calculated.

RGB image
!
!

opponent space

based on analysis of color receptors of human eye and of processing the resulting color signals
!

(CSF-)frequency filtering

with the aid of the contrast sensitivity function
the CSFs describes the contrast which is required for identifying defined frequencies

!
!

the Luv color space is better suited for viewing smaller field than the Lab color space
!

weighted standard deviation

in the Luv the standard deviation is calculated for every patch
and weighted with the aid of the formula: 1.000L + 0.8520u + 0.3230v

The flow chart above shows that for calculation of visual

noise, the RGB image data has to be converted into the CIE

XYZ space (as one of several steps). The colorspace of the

input can be specified in the Meta data (see below). :
T

GE
Adobe RGE
ECIRGB W2

P E mbedded Profile
Selected Profile

specify the colorspace in the Meta data
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Q

Specify the White Point that should be used to calculate the visual noise.

lcc: Use the icc standard white point (D50). The color managment specified by the ICC is based on

this white point.

Profile: Use the white point specified in the profile header (illuminant).

As the visual perception of noise depends on the viewing conditions, you have to specify these.

Select an .ies file for the visual noise calculation by pressing “ ...

opening window.

 Edit viewing conditions

and the “Load” button in the new

Viewing conditions for visual noise:

Setting: CoFa

St

Set2

Set 2

fixed resolution & distance
vievr distance; 05 m
resoltion:| g5 | ppi
[] Fixed height of autput
output height: mm
viewy distance: m

[] calculate distance

[[] Fixed resolution & distance
wiew distance: m
resolution ppi
Fixed height of output
output height: 100 | mm
viewy distance: m
calculate distance

[] Fixed resolution & distance
viewy distance: m
resolution: ppi
Fixed height of output
output height: 400 | mm

vievy distance; m
calculate distance

Viewing Condifion.

EN

“iew ies

] e ]

select and edit the viewing conditions

The .ies files are stored in the folder you select in the “General” settings (middle box). “Data” folder is

default. The default “View.ies” contains three settings:

Set 1: 100% view on a monitor, 0.5 m viewing distance, 96 ppi monitor resolution

Set 2: Print with 10 cm height, calculate viewing distance auto

Set 3: Print with 40 cm height, calculate viewing distance auto

Both prints are supposed to be observed at a viewing distance of the diagonal of the print (auto). The
minimum is 25 cm. To edit and/ or create your own .ies files, load one .ies file and change the default

values. Name your setting and press the “Save” button.

The several viewing conditions can be selected by using the dropdown menu.

viewing conditions dropdown menu

The results of the visual noise calculation can be spread out. Specify an Exponent (if > 1). We

recommend an exponent = 1 to get the original results.
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1.2 Output

Export figures as: Among numeric results you get figures you can
export. Select the file format of exported figures: Tiff, JPEG, EPS,
PDF

include Results: if selected, the results are also seen in the

exoprted figures

[l << <]

Export Folder: Selection of the export folder
Same as File(s): figures are exported into the same folder

as the original image files

Select each time: the export folder can be selected at each
. output properties
analysis

Selected Folder: selection of a standard export folder

If “Processing” = “Files in Queue + Ext.” ...

In every module you can choose which files will be analyzed:

Only the files you add into the file list (“Files in Qeue”) or if you have made several images and
named them with extensions (e.g. colorchecker_01, colorchecker _02, colorchecker_03, ...) you only
have to add the image file with the lowest extension and iQ-Analyzer analyzes the further ones, too
(“Files in Queue + Ext.”). If you extension s are not numerical you can define your extension at

“Extension definition if not numerical”.

ion defindfion if nof numerical:

When you choose “Files in Queue + Ext.” you can now define the number of result files you get:

One File per Result: for every image one result file is created

Multiple Results in one File: in one file the results of all images are saved

Text Output
You can choose which information is saved in the result file.
Header: information about evaluation software version, file name, file data, EXIF data
Results: relevant results
All Data: all measured values
Settings: setting information are saved to the output text file
Comma: if enabled, the text output is given with a decimal comma (instead of point), which can

make the import to MS Excel much easier
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If Result-File exists ...

Add Index to ResultFiles: new results are saved in a new file with an index (e.g. ‘oecf’, ‘oecf1’,
‘oecf?’)

Overwrite: new results are saved under the same name and the old file is deleted

Ask for new name: if the result file exists you are asked for a new file name

Output JPEG Quality: depending on the module, some images are saved automatically. Define the

qualtity of exported JPEG images (100 correspond best quality).

Frequency Unit [Resolition]: Select the unit of spatial frequency that is used in the output of

Resolution module (LP/PH linepairs per picture height, LP/Pix linepairs per pixel, PPI pixel per inch)

1.3 General

Chart Layout Location: path to the reference data of the

General

chart layout. The local folder “Chart” is set as default. With Chart Layout Localion:

Mo Folder selected | Use [Chart

QECF Reference Dafa Localion

“...” you can browse to a different folder

Mo Folder selected | Use (Data

Color Reference Da n:

OECF Reference Data Location: path to the OECF ,

reference data. The local folder “Data” is set as default.

Mo Folder selected | Use fData

Fiie Lo

With “...” you can browse to a different folder

Color Reference Data Location: path to the color
reference data. The local folder “Data” is set as default.

With “...” you can browse to a different folder

Viewing Condition File Location: path to the reference general properties

data of the viewing condition file. The local folder “Data” is

set as default. With “ ... ” you can browse to a different folder
Initial Setting File Location: path to the setting file .myset that you can choose in “Restore settings

from this file” (right side)

Weights to calculate Y

You can specify weights for R, G and B to calculate the luminance Y. Weights of usual standards are:
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ITU-R BT.709 (recommended) Y=0.2126 R + 0.7152 G + 0.0722 B
ISO 12232 Y=0.2125R + 0.7154 G + 0.0721 B

NTSC Y =0.2989 R + 0.5870 G + 0.1140 B

No Warnings, Error only: iQ-Analyzer displays errors (marked in red) and warnings (marked in
yellow). These warnings (e.g. if the exposure is not saturated) can be turned on/ off by selecting the

checkbox. This can be helpful for users who want to analyze images out of the “normal” settings.

J Warning Dialog

'l IE-Ana Iyzer C:ADokumente und Einstellungentcel\Desktoptoec!_test Kopie. jpg:

Saturation is not reached, Dynamic Range might be larger. Check exposure
or uge Chart with higher contrast | Max. DV [v]:244.10Min. Var [¥]:0.43
Mo field in full saturation. Check E:-:posure af C:\Dokumente und The defined Luminance Threshald of: 245 is not reached. Dynamic Range
. - S ey [150_%2] can not be calculated
EinstellungentcelD esktopt241.jpg and corect if necessary.

displayed error displayed warning

Maximum Files in Memory: define the maximum number of files that are at the same time in
memory. To find a tradeoff between reading the files and keeping them in memory depends on

machine memory. A usual value is 10. If you have huge files select a smaller value.

T Ir";f B

Default PPI resolution: Mainly used for scanners. If no EXIF data exist this value is used in the

Resolution module. A warning appears after calculation.

2 /modal

ExIF Data does not provide all information needed for calculating the
resalution in PPl Use default resolution [see General-Setting).

warning in the resolution modeule if EXIF data does not contain all information for calculation resolution in PPI
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Extension definition if not numerical: later in the modules you can either add all pictures into the file

list or if you have made several pictures and named them with extensions, you can add the picture
with the lowest numerical extension and select “Files in Queue + Extension”. If your extensions are not
numerical you can specify them here. E.g. you have made three pictures, named “shading_w.jpg”,
“shading_s.jpg” and “shading_t.jpg”, define the extension with “W”, “S” and “T” (W, S, and T stand for

wide, standard and tele). Working with extensions is intended for image series.

Exfension definifion if nof numercal

define extension if not numerical

1.4 Settings & StartUp

You can save and load your settings you
made in the iQ-Analyzer by using the

buttons “Save current settings to file” and

“Load settings from selected file”.

|IEAnalytery3l.myset v

If you have selected “Restore settings
— [._ ||I:I|r5_(| Load settings from selected file

from last session” the current settings will :

- - - Sefting* myset - - -

|

save your settings

be used when a new session is started.

hySetting

If you have selected “Restore settings
from this file” the selected file (from
dropdown menu) will be used when a new

session is started.

All menus that contain data (.chsrt, .den,.lum,. myset etc.) are Updafe all menues thail listfiles:

reloaded. It is useful if you have added data or have changed files

in "XXX Location" at “General’
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2. EXPORT/IMPORT

In the Export/Import menu settigs can be made for daving results and graphs. ['_ ]

The results of all modules (if calculated) are saved in one file in an

Analyzer-internal file format.

You can save and restore the results displayed in the different
modules. Select the modules and press “Save Data” or “Restore
Data”.

Result graphs can be saved either individually in every module by using the Export button (in every

module) or the graphs can be collected first and then exported altogether.

List befor inserting results After calculation in the modules make a right

klick on the graph and choose “Add to List”
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By using the “Export” button the graphs are saved.
File path and file format are defined in the
SETTINGS.

Marked graphs are deleted by using the “-“ button
and the complete list by using the “C” buton.

EEENREG

Two graphs are added.

Jsaw it [0

Fianames: (* plctost

(o (=]

Using the “+” button the list is saved and shown in the right down dropdown menu.
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3. VIDEO

The Video Module is designed to link video sources to the powerful evaluation core of the iQ-Analyzer.
Both, live video signals and video files can be processed. The Video Module introduces convenient
acquisition of frames and passing them to any other iQ-Analyzer Module for deep analysis. For live
video signals, measurement tools are available, such as waveform monitor, vectorscope and
histogram display. Furthermore, the versatile live analysis of color distance and creating own device-
specific color reference datasets can easily be accomplished.

["ideo|| RAW | Meta |
“Video” tab

3.1 Settings

Depending on the input source (live video or video file), the Settings panel provides specific settings to
control the worklflow.

Settings for Live Video Sources

General

In the “General” section of the Settings panel you can select the connected video input hardware,
used interface and video format. Please note that the selection of the interface and video format are
device dependent. For video file sources please select “Video File” in the Hardware dropdown menu
and refer to the next section “Video File Sources” of this documentation.

Har: Hard

Hardware g
- -
Multibridge Fro 2 Multibridge Pra 2 = -
Multibridge Pro 2 Inleface . erface
Labtec WebCam Pro S
Lumenera USE 2.0 Camera
Video File S-Video
HLT TOED 50 | Composite
o . o Component
Device specific properties
HOMI
General settings - Hardware General settings - Interface
General settings — Video Format
iQ-Analyzer
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Device Specific Properties

u Device Specific Properties (Lumenera USB 2.0 Camera) @_Iﬂ

FrameRate 15.0585 - |

device specific properties

If the driver of your video input device (e.g. framegrabber or web-camera) provides more detailed
adjustments, such as gain, frame rate or sharpnesss, you can set them in the “Device Specific
Properties” window. To access these settings please use the button in the “General” section. If not

available, the button will be inactive. Please note that these settings are device and driver dependent.

Trigger

In order to analyze the video data using the other iQ-Analyzer
modules, a number of frames has to be acquired. The trigger section
provides control over the acquisition. Caplure every
Capture every: Defines which frames should be captured. Select 1

to acquire every frame, 2 for every second frame etc. el iali s

Frames per trigger: Defines the number of frames to be captured

on the next acquisition triggered by the “Capture” button. settings for number of

Advanced Settings

The Advanced Settings panel is activated using the “Advanced” button on the bottom of
the Settings panel.

Vectorscope/Custom
Vectorscope

Custom layout files for the vercorscope’s graticule containing _
the positions of the target fields can be selected here. o EE Bz S0 AN - |

Custom files are provided on request.
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Hardware/Color Model
Choose the color model that is used for the representation of the video

signal (RGB, YCbCr or grayscale).

Hardware/Reset Hardware
Press this button if you have connected or detached a hardware device.
The search for the available devices is performed without the necessity to

restart the iQ-Analyzer.

Warning Level

Define the warning levels for the visualization of the color differences in the
Comparison Mode. Setting Delta E warning level to 20, for example, will
mark the color patches in your test target red if they exhibit Delta E equal
or greater than 20. The patches with Delta E smaller than 20 will be

marked in the shades of yellow and green, depending on their Delta E.

Settings for Video Files

General

If you want to analyze a video file, select “Video File” in the Hardware
dropdown menu. The selection of the video file is accomplished in the
edit field below. Please press “...” in order to select the video file. The file

name and path are then displayed in the edit field.

Trigger Batch
A trigger defines the position in the video file from that the defined
number of frames will be captured on the next acquisition triggered by

the “Capture” button.

You can create multiple triggers for a single video file. Please navigate
to the desired position in the video file using the timeline slider and
press the “+” button. You can also press this button when playing the
video. Selecting a trigger in the table will navigate to its position in the

video file. You can delete triggers from the table using the “-” button or

clear the entire table using the “C” button.

Hardware

Reset Hardware

Delta E
Delta L
Delta C

Delta h

General
Hardware

Video File =

S deo File

Trigger Batch
Start
00:00:00.449

1
| 2 |oo:00:05.958

Frames| Tag

ot

1 siemens

| 3 |oooo:0.ess
L)

1 ccsg

iQ-Analyzer
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The amount of frames to be captured can be edited in the trigger batch table for every single trigger.

You can also set a specific tag for every trigger in this table. This tag is added to the file name of the

acquired frames in order to easily handle multiple acquisitions.

Advanced Settings

The Advanced Settings panel is activated using the “Advanced” button on the bottom
Advanced
of the Settings panel.

Program Location/FFmpeg

iQ-Analyzer is distributed with an automated FFmpeg 32-bit

Program Location

Windows build in order to extract frames out of a video file. It is EEn
located in the “3rdParty” folder of the iQ-Analyzer. If you want to use

another version of Ffmpeg, you can select its program location using
the “...” button.

3.2 Capturing and Passing Frames

Pressing the “Capture” button triggers an acquisition. A number of
frames, as defined by the Trigger/Trigger Batch settings, is captured

and shown in the file list. The folder for saved files, file format and file

Prefix MultibridgePro2

name prefix can be defined in the “Advanced” menu.

Rl

You can delete selected captured frames from the list using the “-” button

Captured Frames
or clear the entire list pressing the “C” button. The captured image files i
ibridgePro2_acquisition01_frame02 tif|
will not be removed. ibridgePro2_acquisition01_frame03.tif
ibridgePro2_acquisition01_frame04.tif|
ibridgePro2_acquisition01_frame0s.tif| =
ibridgePro2_acquisition01_frame & tif
. . ibridgePro2 isition01_frame07 tif
Select an iQ-Analyzer module in the dropdown menu and press the e e
« . . ibridgePro2_acquisition01_frame09.tif ~
Pass” button to pass the frames to another module for an extensive

analysis.
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3.3 Preview, Measurement and Comparison Modes

Please note that Measurement and Comparison modes are only

Comparison

available for the live video sources. You can switch between the

modes using the toggle buttons “Preview”, “Measure” and

“Comparison”.

Preview (Live Video Sources)

A preview window showing video and allowing a first visual evaluation. For the live video sources, this

helps you to easily set up your environment and adjust your camera's position and the scene lighting.

The ROI (region of interest) can be selected. Press the “ROI” button in the bottom left
corner. Select the ROI by adjusting the rectangle in the display. Press the “Confirm” -

button to crop the image. To see the full image again, press the “Full” button.

Preview initial ROI

adjusted ROI confirmed ROI
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Preview (Video Files)

You can navigate through the video file using the
timeline slider or play and pause the video using the

“Play/Pause” button.

Measure
Measurement instruments, such as histogram display, waveform monitor and vectorscope, provide a

quick overview.

Preview Display

Select a single video line to be analyzed by
clicking into the display on the preview panel.
Choose between Color, Luma and Blue view. The

latter is helpful for monitor calibration.

The preview display can be switched off if not
used, this can improve the performance of the

other displays.

Histogram Display

The histogram can be displayed for the luma
signal Y, the color difference signals Cb, Cr and
the color signals R, G and B. The upper horizontal
axis shows digital values (0 — 255). Digital video
signals range from 16 to 235 (indicated with the
dotted line). Values between 0 and 16 and 235
and 255 are reserved for the foot- and the
headroom. The lower horizontal axis displays the
digital values 16 — 235 as percentage. The

histogram display can be switched off if not used,
this can improve the performance of the other

displays.

iQ-Analyzer 29



IV VIDEO

Waveform Monitor

The video signal can be visualized for one line
or the entire frame. This can be performed for
the luminance signal Y, the color difference
signals Cb, Cr and the color signals R, G and B
as single channel or parade view. You can also
toggle between single line and full frame display.
The right vertical axis shows digital values (0 —
255). Digital video signals range from 16 to 235
(indicated with the dashed line). Values between
0 and 16 and 235 and 255 are reserved for the
foot- and the headroom. The left vertical axis
displays the digital values 16 - 235 as
percentage. The waveform monitor can be
switched off if not used, this can improve the

performance of the other displays.

Vectorscope

The vectorscope graticule can be set up for 75%
or 100% (referred to EBU Color Bars). If you
have a custom graticule layout file, you can
select it in the Advanced Settings and use it by
the “Custom” toggle button. You can switch
between single line and full frame display. The
vectorscope can be switched off if not used, this
can improve the performance of the other

displays.

vectorscope set up for 75%

vectorscope set up for 100%
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Comparison
The comparison module allows a fast and easy color evaluation of live video signals. The human eye

is a very sensitive instrument for color comparison, especially for a side by side comparison.
Numerical evaluation of color distance can also be performed. For more extensive numerical
evaluation based on ISO and CIE standards just capture some frames and pass them on to the iQ-

Analyzer's Color Module.

For the comparison, you first have to define the chart
layout (“Chart” dropdown menu) and the according
reference file (“Reference” dropdown menu). Press the
“Detect” button and the blue ROls (regions of interest)

will appear.

The color data from the video stream can be saved and used as a fn - — ]|
ave CREF file

reference file for other devices, e.g. for matching cameras in a studio
How many frames should be averaged

environment. Open the creation dialog pressing the “Create CREF” 1

button. The saved reference file will appear in the “Reference” Enter the fils name

myNewReference.cref

dropdown menu. Press “Detect” button again in order to use it.

For visual comparison (Image vs. Reference) press the “Comparison” button. For numerical results
press the “Results” button. The dropdown menu “Display” allows changing the representation for Delta
E, Delta L* (lightness), C* (chroma/saturation)and Delta h* (hue). You can turn off the numerical

results in the visual comparison mode selecting “none” in the “Display” dropdown menu.
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Visual comparison with and without numerical results

numerical results
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4. RAW

iQ-Analyzer 5 supports RAW data for still image analysis based on dcraw.

["ideo|[ RAW | Meta |

RAW tab

T

:
:

<dorawe D W -E-g11-T <ImageFietame: dacraw command line ca

messages

& Multiplier

B

dcraw location : the location of the dcraw excecutable. The iQ-Analyzer comes with a version, but
you might want to use the latest one. The default location is in /3rdParty/dcraw in the iQ-Analyzer man
Folder.

Manpage of dcraw:http://www.cybercom.net/~dcoffin/dcraw/dcraw.1.html

iQ-Analyzer starts dcraw with options that are defined on the dcraw manpage. The dcwaw commands
are displayed in the “dcraw command line call” (dcraw call) and result from the settings (above). In the
“presets” standard configurations are stored. If settings are done, in the modules (e.g. OECF) RAW

images can be analyzed in addition to JPG files.
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messages: if the checkbox ,Print verbose Messages, not just errors and warnings” is marked, you are

only informed that the file XXX is coressed successfully. Otherwise all process steps are listed.

further processing: if the image to be processed is one without demosaicing (Bayer Image) or the

output of dcraw is an image without demosaicing, the image is further processed.

e Interpolation (“None” or "Gradient Corrected linear"): Select if the image shall be demosaiced
or not. If "None" is selected, the image is handled as an RGB+G2 Image (channel) and given
to the measurement modules. If an interpolation algorithm is selected, the image is
demosaiced.

e Bayer Pattern: Define the Bayer Pattern of the sensor. Each string represents the order of the
red, green, and blue filtered pixels by describing the four pixels in the upper-left corner of the
image (left-to-right, top-to-bottom.

o BitDepth: Define the BithDepth of the RAW Data.

White Balance Multiplier

The values are multiplier for each channel of the sensor data. If this is different than "1", you can
chnge the slope of the channel and therefore make a white balancing on he data. To get this data, you
can run dcraw with the options "-i -v" to get informations about the file. Note: The data might be stored

differently in the different raw-files. Most likely, you have to normalize the data to the green channel.

White Balance Offset
The dark current might be different for the different channels. The offset is added to each channel (the

offset can be negative) before the multiplier is applied to the data.

batch
To start the batch processing, add image files with “+” (delete with “-“ and clear list with “C”) and press
“Run batch”.
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5. META

The meta data of the image files are red out and displayed in the META module. You are able to add
data and make adjustments. These information of “Image Properties” (e.g. color space, image

direction are used for calculation). In the result text file all meta data are integrated in the header.

["ideo|| RAW | Meta |

META tab

0

Apply cha
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Device
Information about the device. Pixepitch [um] is calculated by insertig values for Width [mm] and Height
[mm] and pressing the Enter Key.

Image Properties

Rotate: By using the dropdown menu you can rotate and flip the images. The image must have

landscape orientation and show the chart accurate to side.

Chart Height: The dropdown menu enables to define the chart size related

to the image file to reduce calculation time.

Example: When you have several pictures with different chart sizes related to the image size, choose
“0.2-1”. When you have several pictures with similar chart sizes related to the image size, e.g. 0.4, 0.5,
0.7, you can choose “0.4-0.8". “LayoutFile” is default and describes the size of the reference Layout
File. Setting limits reduces calculation time.

File Type: Depending on the imported image file the file type is indicated in image File

RAW File

the dropdown menu. Bayer File

Color Space: For color calculations RGB values are converted to XYZ.

GB
Adobe RGB
ECIRGE v2
Embedded Profile
Selscted Profile

Select a profile that is used for conversion.

ISO Speed: The ISO speed is calculated by inserting values for “Aperture” and “Object Distance [m]”
(Setup) and pressing the Enter Key.

Notes

You can insert your notes that are also diplayed in the result text file.

Apply changes to all files in List

Apply changes to all files in List: if the checkbox is marked the meta settings are applied to all files

in the active module.
Update

Pressing “Update” the image is read out again and the meta data are updated

You can save “+” and load your meta settings using the dropdown menu..
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6. OECF

With the aid of arranged gray scales the opto electronic conversion function (OECF) can be
determined. This phrase describes the characteristic property of digital cameras, to transfer luminance
into digital values in the picture. The curve is specified for all three color channels red, green and blue

in color images.

[ OECF || Color |[Resolution]| Shading || Distortion ||Histograr|
OECF tab

The chart has to be illuminated homogeneously. Regarding exposure there are two recommendations
for the new and old version of ISO standard 15739: For the old version ISO_V1 we recommend to
choose an exposure on the camera that way, that the brightest patch is in full saturation and the next
not. That way you can get comparable results between different cameras. In the new Version of ISO
15739 (ISO_V2) the background must have a digital value of 119 (tolerance range 100-140).

You can analyze several charts. Two default charts are the TE240 (ISO 21550 Scanner Dynamic
Range Chart) and TE241 (OECF/Noise Chart with 20 gray patches 10.000:1, ISO 14524, ISO 15739,
contrast range of 10.000:1). The denotation of patches in some of the used OECF charts you find in

chapter IV. Besides the default charts other designs and custom designs can be added on request.

TE240 TE241
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6.1 Settings

Before starting OECF analysis you have to define some settings.

Chart Layout
Select the Chart Layout File. It contains all neccessary information about the chart layout. Two of the

default charts:

TE240_1S021550.chart:
ISO 21550 Scanner Dynamic Range Chart; 24 gray patches

with a maximal density of 4 or 6

TE241_OECF20.chart:
OECF/Noise Chart with 20 gray patches 10.000:1, ISO 14524,
ISO 15739, contrast range of 10.000:1 selct the chart

Luminance Data
As the OECF is a function of digital number depending on the luminance of a target, you have to

supply the actual luminance of each patch in [cd/m?]. You can choose between three methods:

e Il 2 Lum: simple method, not quite accurate, no luminance meter required
e Luminance: most accurate method, complex measurement

o Density: used for devices with constant illumination, e.g. scanner

Note: Take care by using tele-photometers (e.g. Minolta LS). In dark patches the measured luminaces

can differ because of stray light in lenses.

II'2 Lum Luminance Density
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a) Il 2 Lum (Illumination to Luminance)

Luminance is calculated from the illumination and the densities of the chart patches.

Patch Densities: choose the density file of the choosen chart, e.g.
TE240_ChartNo1.den
myOECF20chart.den

In the “Advanced Settings” (see below) you can create own density files, import existing ones, make

changes according to the datasheet which is delivered with the testchart and save them.

Lurminance and Density Data

by using the button (in the Advanced Settings) you can create your own density files and/ or edit existing ones

lllumination [lux]: set the illumination of the chart. If you do not Y E|E|E|

insert a value for illumination, a popup window will appear when

llumination of Chatt [Iux]:

you press the “Start” button. 1000

popup appears if you do not

have set illumination

b) Luminance
If there are already existing luminance data or the light source is not homogeneous, you can choose
the direct method for setting luminance data.

Luminance Data: Select the file for luminance data. In the “Advanced Settings” (see below) you can

import already existing luminance data, make changes and save them.

Luminance and Density Data

by using the button (in the Advanced Settings) you can create your ownluminace files and/ or edit existing ones
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c) Density
OECF analysis is calculated directly with density. In the graphical

Luminance Dala

results the OECF ist displayed depending on luminance, log @2 Lum

luminance and density. This method is recommended for

TE241_OECF20.den
scanners.

TE219_0OECF12.den
TE240_|3021550.den
TE241_OECF20.den

TE253_hezzstand.den
UTT_OECF.den

Patch Densities: choose the density file of the choosen chart, e.g. TE241_OECF20.den

In the “Advanced Settings” (see below) you can create own density files, import existing ones, make
changes according to the datasheet which is delivered with the testchart and save them.

Lurminance and Density Data

by using the button (in the Advanced Settings) you can create your own density files and/or edit existing ones

Calculate Visual Noise: you can choose, if visual noise also will be

calculated, saved and displayed in the graphical result. This will Calculate Visual Noise

increase the processing time.

Advanced Settings

By using the toggle button “Advanced* the Advanced Menu opens.  [Advanced

VIN - Ignore for Mean: used for average calculation of the visual noise (VN). It could happen, that
more than one field is in full saturation. To reduce the influence of the number of fields in full saturation

you can set the amount of fields ignored. (In saturated VN would be zero.)

* First/Last: The first and the last field will be ignored
» First2/Last2: The two first and two last field will be ignored

* None: All fields are taken into account

Measure temporal noise: activate if temporal noise also shall be calculated (possible if you have

captured a miniumum of eight images). The ROI position is not corrected for each image as this would
destroy the temporal noise information.
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lll 2 Lum Factor: Set the factor for calculation of luminance if you choose “lll 2 Lum” for Luminance

Data. The factor depends on the measurement setup and takes into account differences in the
spherical illuminator and the measuring head. The lll 2 Lum Factor does not have influence in the
results and dynamic range.

The llI2Lum Factor (illumination factor) is calculated by the formula

LUMINANCE
ILLUMINATION .

T

IH12LumFactor =

10°

ILLUMINATION: illumination in the brightest patch
D: density of the brightest patch

With the aid of this factor the luminance for every patch will be calculated.

ILLUMINATION .

LUMINANCE = Y4
I12LumFactor

10°

Limit Patch Size to: To reduce calculation time you can limit the the size of the analyzed patches.
The default value is 100 pixel. So 100x100 pixels will be evaluated in each patch.

limit the paztch size patch size for analyze
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Color Noise Difference

For color images, the total noise o total is calculated using the formula

_ 2 2 2
Ootal = \/GY +Cory +Cy05.y

By using the dropdown menu you can select betwen the different

versions of the ISO standards. The color noise difference coefficients 15?39

C1 and C2 are changed automatically.. Scanner

Noise coefficients based on [SO 15739:

ISO 15739 V1 (old version of ISO 15739): C1=0.64, C2=0.16
ISO 15739 V2 (new version of ISO 15739): C1=0.279, C2=0.088
SCANNER: equals to ISO 15739 V1

Threshold (DR, ISO V1): The Dynamic Range is calculated from
the difference of the illumination needed to reach saturation on
one side and the specific SNR (signal to noise ratio) on the other
side. The standard use is SNR = 1. This may lead to problems

due to processing. It might be increased.

Warn of no Field in Saturation: if the checkbox is

) IE-Analyzer, |Z||:|[Z|

Mo field in full saturation. Check Exposure of C:\Dokumente und
EinstellungentcelfDeskioph241.jpg and comect if necessary.

enabled a warning appears, if no field is in saturation

displayed warning
Saturation is Variance <: saturation means variance =0 .

If there is fixed pattern noise, the variance is greater than
0, but the image is saturated anyhow. You can set a

tolerance value up to this saturation in one field can vary

and is noted as saturated..
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Check Background: in the new version of ISO 15739 the exposure is adjusted to the background
with a digital value DV of 119 (range between 100 and 140) in sRGB. If the checkbox is enabled a

warning appears, if the required values are not reached.

) Warning Dialog

Background of Chart iz rendered to an Output Level of: 74.2 Thiz iz out of
the 150157392 specification. Check Exposure |

Check Background

a warning appears if the reqired exposure values of 100-140 are not reached

Check number of saturated Patches: if more than three

- Warning Dialog,

patches are in saturation a warning is displayed (important for CADckumens et testiD et Kopmis
Saturation is hot reached, Dynarmic Rlange might be larger. Check exposure
. . . or use Chart with higher contrast | Max, DV [v]:244.10Min, Var [v]:0.43
calculation refering to the old version of ISO 15739)
[150_%2] can not be calculated

Luminance and Density Data

If you want to create new luminance and density data or edit existing
ones use the button “Luminance and Density Data”. Lumninance and Density Data

2 Density and luminance import

it 1 — Densit — Lumin
An editing window appears. S i .
Ieft: settmg Dens|ty MNoise patches Moise patches:
right: setting Luminance
Tag Density Luminance
patchi ~ -~
patch2
patch3
patchd
patchs
. . patchB
Depending on the chart, insert the number of patches used pacrr
patchd
for OECF and used for noise measurement. 10 patrto
12 patch12 v -
Tag Density Tag Luminance
:l‘nmsm A 1 |noiset
2 noise2 2 |noise2
3 noised v 3 noise3
[mport.. ][ Reset ][ save.. | [Cmport.. J[ Reset [ Swe. |

by using the button the Import/Editing
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For every patch the density respectively luminance values have to be inserted. You can enter data

either manually or use the “Import” button to import existing files (possible files are .den, .lum, .120,
112, .txt files for density and luminance). The structure of the txt files that can be imported has to be as

follows:

e First row: density/luminace values (decimal points) separated by using tabs

e Second row: values of the three noise patches (decimal points) separated by using tabs

H| 0ecf20.txt - WordPad
Datei Bearbeiten Ansicht Einfigen Format 7

Ded & # © By

0.09 1.01 2.87 6.87 16.97 37.1 58.9 78.4 111.1 150.8 205 244 319 378 489 Se8 702 836 983 1081
118.4 158.9 211

Dricken Sie F1, um die Hilfe aufzurufen. MF

txt file of density/luminance data

You can save your settings by using the “Save” button and clear the list by using the “Reset” button.
To use your created/ edited data, you have to save the data into the folder which is defined in the
Settings (OECF Reference Data). The local folder “Data” is set as default. After saving, close the

window and your new created density or luminance data will appear in the dropdown list.

s ety T ="
§_patchi L 1_patcrd -~
2 pacha o070 2 pacea
3 pateny 014m 3 patery
4_psichd 02000 4 _paichd
5 pelchs 02900 5 pelcks
© paten o0 o pater
7_patch? 08200 7 _patcr
& palch 05200 B palch
¥ pachi 05700 ¥ pacrd
10 paichi 07900 10_patchi s
11 palentt 09000 11 patcrnt
i3 paichiz 10708 = 13 patciiz -

) Bty T Lumnance
1 neiset 10800 & 1 e r
Z nciser amm 2 polsel
3 neised 0nw0 ¥ 3 noised
[Covpert ) omeme Jsww ] | | Do [ omeme |5

you can enter data manually, import and edit data

CoFo_CUECF.den
CoFo_Resolution.den

n

|| TE219_OECF12.den
TE240_15021550. den
TE241_0ECF20.den
TE253_Messstand.den
TE264_OECFZ0.den
UTT_QOECF.den

after saving data into the correct folder, your new data will appear in the dropdown list
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Detection
By using the dropdown menu you can choose if the ROI (region Defecfion:

of interest) detection is done automatically (“Automatic Mode”)

or manually (“Manual Mode”).

Manual Mode: After doing all settings, press the “Start” button. You can select the OECF chart by
drawing a rectangle around the chart (aspect ratio 4:3) and double click on it or use the right mouse
button and press “Crop Image”. The ROls are indicated by rectangles. “Activate” the rectangles by

clicking the border. Now you can adjust the ROIls manually.

-'.'IfJE{QEQE !'Hl'hé‘l\"."ﬁ
[ | i d | |

window for manual ROI detection rectangle around the TE241 (aspect ratio 4:3)

cut out TE241 and ROls

When the manual adjustment of ROls is done, double click on the image and the analyzing process
starts.
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Files

Files for analysis have to be added to the built in file list using the “ + *

button. Delete selected files with the “-* button and clear the list with

the “ C “ button.

Processing
Files in Queue: All added files will be analyzed

Files in Queue

Files in Cueue + Ext.

Files in Queue + Ext.: If you have made several pictures and named
them with extensions (e.g. oecf_01, oecf 02, oecf 03, ...) you only
have to add the image file with the lowest extension and iQ-Analyzer
analyzes the further ones, too. If your extensions are not numerical,
specify them in the SETTINGS. Use Files in Queue + Ext. if you

have made an image series with same settings.

Output
By using the dropdown menu below the file list you can configure the output properties.

Average: the average results of the images and its following
images are saved in the text file, if you have selected “Files in

Queue + Ext”

Individual: separate results for every image are saved in the Average + Individual
text file
Average+individual: the average and separate results are saved

If all settings are made press the “ Start “ button to run the analysis of the image(s).
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6.2 Analyzing process and graphical presentation

6.2.1 General

Having done the setup up you can press the “Start” button and the analyzing process
| |
starts. In the upper frame you see the progress bar. The numeric results and an image

with marked ROls are saved automatically as text and JPEG files (depending on your
export settings made in the “Setting” tab above). Using the “Stop” breakes the analyzing

process.

FChadheation Filet ot Sop |

progress bar and Stop button

By pressing the “Image” button below the file list the image of the selected image file is displayed.

After analyzing you can switch between “Image“ and “Result” view.

[ Image | | Result |

“Image” and “Result” button

L

“Image” view “Result” view

By pressing the “View” button in the lower right corner of the “Image” view, the image opens in a new
window and enables viewing the file content e.g. zooming in/out. This “View” is used for visual

analysis and should be reviewed at 100%.

“View” button editing window and the image in a new window
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Criginal
Wanetorm (V)

Wanetorm (RGE)
ROl v Chimage_e

In the “Image” View you can choose the representatoin of the Original

image or the ROI (region of interest) by using the dropdown menu.

dropdown menu in “Image View”

Original ROI with marked patches

Waveform (Y) Waveform (RBG)

The waveform visualized the distribution of luminace values (Y) and RGB values in the image. The
image is read line by line (x-axis) and the luminance values are outlined as percental (left y-axis) or
digital values (right y-axis). The brighter the graph the higer the appearance of the luminance value.

The RGB waveform displays the the distibution each for R, G and B values.
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An image, named with the extension
“filename_check” is saved automatically. In this

image the ROIls are marked. Path for saving and

image quality can be defined in the “Setting” tab. W"lp. - O
il
O =

automatically saved image with marked ROls

By pressing the “Result” button, the graphical and numerical results are displayed in the right screen.

Re:

OECF / SNR

Automatic Mode b

CianalyzerimageSefioecfioect20_00.JF &

Indlivicual b

1000

settings (left screen) graphical results (right screen)

Undock: The graphical result is displayed in a new window. This can be used to compare different

settings.
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-} C\analyzerUmageSe\oecNoecl 20_00.80G

Undock T

“Undock” button the undocked window

Export: The result is displayed in a new window and you can save it as an image file. The file format

you can set/change in the “Setting® tab above.

= B

“Export” button the undocked window and saving options
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6.2.2 Numerical and graphical results

Below the graph two tables are shown.

I EXIF (exchangeable image file format) data

Image Image ExIF ERIF

Il RESULTS
Moise Mean | Max Input Dutput 150

|3

I3

Noise
SNR is defined as the ratio of the net signal value to the standard deviation of the signal value. iQ-
Analyzer calculates a Y (luminance) image and uses this for further calculations. The results are also

indicated as digital values [DV].

Two results are calculated: 1ISO_V1 (old version of ISO 15739) and ISO_V2 (new version of I1ISO
15739). The two results are different regarding the calculation of noise and exposure. ISO_V1 uses

the three noise patches, ISO_V2 measures noise at the defined luminance value.

ISO_V2 — new Version of ISO 15739: For the focal plane OECF the reference exposure shall be
determined as the log exposure value corresponding to a digital level of 245 on the focal plane OECF
curve. The total, fixed pattern and temporal signal to noise ratios are measured at the luminance value

that is 13% of the luminance at the reference exposure
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Lo =0.13* L

Lref is the inverse logarithm of the log luminance value at the reference exposure Rref.

Rref is the log luminance value at the reference exposure

Rref = S_l(l )| 1=245

SNR_total
Total noise means all unwanted variations captured by a single exposure.

The signal to noise ratio is determined by

C Lgg * gain

total —

incremental

SNR

Ootal

n
_ 1 2 .
Oiotal =4l — O total,i
Nz

Owtal is the standard deviation of the total noise (STD_total)

SNR_temp
Temporally varying noise means random noise due to the sensor dark current, photon shot noise,

analogue processing and quantization, which varies from one image to the next.

If you have captured a minimum of eight images in a single session, the temporal SNR is calculated,
too. The temporal SNR is determined by measuring the standard deviation of the difference of each
image and the average image (minimum of eigt images) and applying a correction to determine the

true level of the temporal noise.

SNR — I‘SNR * galnincremental

temp
O_temp

Otwemp is the standard deviation of the temporal noise (STD_temp)

n
O = |[—— Oy
tem| diff
P n-1

odf average standard deviation of the code values of all the differences of the average and the

individual images that make up the average.
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SNR_fp
Fixed pattern noise means unwanted variations which are constant for every exposure.

The ISO standard camera fixed pattern SNR is determined by

I-SNR * gainincremental
SNRso_gp =
n
2 2
O, =,|0 ——O0
fp \/ ave n—1 diff

o standard deviation of the fixed pattern noise (STD_fp)

oae standard deviation of the code value of the average of “n” images
adit average standard deviation code values of all the differences of the average and the individual

images that make up the average.

Visual Noise (VN)

The numerical value for the Visual Noise is a weighted sum of the standard deviation of each channel

in the CIE-Luv colorspace. To give further insight into the noise characteristics, we also provide these

values (for all three viewing conditions that can be specified in the Settings):

VN: weighted sum of standard deviations in CIE-Luv
dL (delta L): standard deviation in L
du (delta u): standard deviation in u

dv (delta v): standard devition in v

Input (referred results)
New version of ISO 15739 (V2)

The ISO DSC (digital still camera)dynamic range is the ratio of the maximum unclipped luminance

level to the minimum luminance level that can be reproduced with a signal to temporal noise ratio of at
least 1. In order to avoid black level clipping problems, the camera dynamic range is obtained by
measuring the camera signal to noise ratio using a 2.0 density “black reference”. The dynamic range
is determined as the ratio between the saturation luminance level (Lsat), and the minimum luminance

level (Lmin).

1S0.DSC.dynamicrange = t_t

min

iQ-Analyzer 53



IV OECF G

The value for Lmin shal be calculated as

O e (2.0)
L, = — for temporal noise and
Incremental.galn
O ot (2.0
Lo = o (2.0) for total noise

min

incremental.gain

oemp (2.0) is the black tempral noise measured at density of 2.0. The black temporal noise is derived
by measuring the standard deviation of the difference of each image and the average image, and then

applying a correction to determine the true level of the temporal noise

n o
O, =, |[—— Oy
tem diff
* \Vn-1

Otemp is the standard deviation of the temporal noise
adit is the average standard deviation of the code values of all three differences of the average and
the individual images that make up he average

owtal (2.0) is the black totall noise measured at density of 2.0

n
_ 1 2 )
Oiotal =4l — O total,i
[ Ry

In the table you get results for DR_total (dynamic range total) in f-stops and density - old and new

version of ISO 15739 - and DR_temp (dynamic range temporal) - only new Version of ISO 15739.

Old version of ISO 15739 (V1)

The given dynamic range is the difference of the luminance that leads to saturation and the luminance
that leads to SNR of 1 (or the Threshold that is defined in the Advanced Settings).

Lsat — Lsnr = X

X = Threshold (1)
SNR = 1 (or the value defined in the Advanced Settings)
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Output (referred results)

WB [DV]: Whitebalance represented in digital values. The mean difference between Red-Green and
Blue-Green. As the chart is perfect gray the ideal would be 0.

WB: average of the CIE-C (chrominance) values
DR[DV]: dynamic range explained in digital values means the difference between mean digital value
of the last patch (i.e. patch 20) and mean digital value of patch 1. Ideal would be 256 (8 bit)

1SO
The I1SO speed is calculated. There are three different definitions in the ISO standard. The idea is to

measure the light intensity on the sensor which leads to a specific result in the image:

Saturation based: ISOsat

The ISO speed is calculated on the light intensity that is needed to reach saturation.

Noise based: ISO S/N10/I1SO S/N40
The ISO speed is calculated on the light intensity that is needed to reach a signal to noise ratio of 40
(first excellent) or 10 (first acceptable)

Note: To get reliable results form the ISO speed measurement, you should make sure that the
"Luminance Data" is set correctly, we strongly recommend to measure the luminance on each patch
directly, so to specify a .lum file rather than a .den file and the illumination. Under some circumstances
the effective aperature can differ significantely from the numerical aperature, so make sure that you

have specified the focal-lenght and the object distance in the "Meta" module.

Below the graph some drop down menus exist. The first one allows choosing the result you want to
be displayed (OECF, Visual Noise VN, Noise, CIE). In the file list (left screen) you can select the

different images. By using the second drop down menu you can choose between result representation

of the particular image file (file path is shown) and representation of the average (“Average”) if you
have selected “Files in Queue + Extension” and “Average” in the output properties below the file list.
By using the third dropdown menu you can make a selection which components shall be displayed in
the graph - color components RGB, the luminance Y or all RGBY. The fourth dropdown menu allows

choosing the representation depending on luminance, density, exposure, reflectance. The further

menus are depending on the previous ones.

DECF Awerage Luminance

RN Chimage_engineeringianalyzer_MmageZetycam JElEls Density

Moise Chimage_engineeringyanalyzer_bmagesetycamd Exposure logarithmic

CIE Chimage_engineeringianalyzer_bmagesetycamd RGEY Feflectance linear

OECF v|Average V|F’iGEI V|Luminance + |logarithmic hd

dropdown menu
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Results

OECF

The OECF of the analyzed image(s) are shown. It is
a function of the digital number depending on the
luminance. The two red vertical lines show the
dynamic range of the device. Settings for the
dynamic range can be made in the Advanced Menu

(the lower limit you define in “Threshold”).

VN
The Visual Noise for the three Viewing Conditions

are displayed that are defined in the “Settings”.

Noise

Noise diplayed as Standard Deviation. The Standard
Deviation is defined as the square root of the
absolute value of the sum of variances from the

signal region.

CIE

Presentaion of Iluminance L and chrominance
(saturation) C, defined in the CIE LCH color space.
The colorspace is in the form of a sphere with the
three axes L, C and H (hue, colortone). The L axis is
vertical; from 0 which has no lightness at the bottom,
through 50 in the middle to 100 which has maximum
lightness at the top. The C axis ranges from 0 at the

center of the circle, which is completely unsaturated

(i.e. a neutral gray, black or white) to 100 at the

edge of the circle for maximum chroma or saturation.
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7. COLOR

In the COLOR module you can analyze images for their color reprodroduction quality. You should
consider that a perfect color reproduction could, but does not have to, lead to a “nice looking” image.
The color charts, e.g. the ColorChecker SG, have to be illuminated homogeniously. Some of the used

COLOR charts are shown in chapter IV.

[ OECF || Color |[Resolution]| Shading || Distortion |[Histograre

“Color” tab

7.1 Settings

Before starting COLOR analysis you have to define some settings.

CoFo_Color.cref

CoFo_Color.chart
TE106_EBUCalorbars100 cref

TE106_Colorbar.chart

TE106_EBUColorbars?5.cref

TE106_Colorbar_16_9.chart .
TE188C_MICA_Studio.cret

TE188C_MICA_Studio.chart
TE18&_ColorChecker.chart

TEZ230_ColorCher 3.chart
TEZ5E_ITE.chart UTT cref
setting “Chart Layout” in Color menu setting “Reference Data” in Color menu

Chart Layout: select the Chart Layout file by using the dropdown menu. It contains all neccessary

information about the chart layout.

Reference Data: reference file for the color charts. By using the dropdown menu you can choose the
reference data of the chart you would like to analyse. In the Advanced Menu (see below) you can edit

existing or create new reference data.

Calculate Visual Noise: you can choose, if visual noise also will be calculated, saved and displayed

in the result
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Advanced Settings

By using the toggle button “Advanced® the

Advanced Menu opens.

Display Profile: By using the “ ... “ button select an
icc./ficm. profile for your display (important for the
presentation of color differences). If no display

profile is selected, sRGB is used.

Color Difference Formula: iQ-Analyzer calculates
two Lab data sets, the reference and the image
sample. From this data the color difference Delta E

is calculated.

430 640

Reference Data Editor
Advanced [ Write cref File fram Data I

You can choose between three methods and formulas for calculation of color differences (most
common is CIE1976):

1) CIE1976

AE = 4/(AL)? + (Aa)? + (Ab)?

AL = Lreference - Lsample
Aa = QA eference — a‘sample
Ab = breference - bsample

If you express the Lab in polar coordinates you get LCH, where L is the luminance, C the chrominance
(saturation) and H the hue (colortone). Delta E indicates the overall difference between reference and
sample. To get more detailed information about the difference it is interesting to see the difference in
Luminance (Delta L) and hue (Delta H).

AL = Lreference
AC=C

- Lsample

reference Cs.ample

AH =,/(Aa)? + (Ab)? — AC?
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2) CIE2000 (1:1:1)

ALY (acY ( aH Y AC Y AH
AE = + + +R;

k.S, K.S. k.S, K.Sc \ k.S,

Compared to CIE1994 (see next method) the rotation term is added as the fourth element. This term

only takes effect in blue region.

3) CIE1994
ALY (acY ( aH Y
AE = + +
) is) (e

in iQ-Analyzer the following parameters for graphic and photography are used:
ki=kc=kn=1

SL=1

Sc =1 + 0.045Csample

Skt =1+ 0.015Csample

Chromatic Adaption

Since the Lab TIFF specification, the ICC profile specification and Adobe Photoshop all use a D50, 2°
standard observer basis for Lab, all of the working spaces that are not similarly defined have been
adapted from their native reference white to D50 using different methods. The chromatic adaptation
algorithms may all be implemented as a linear transformation of a source color (Xs, Ys, Zs) into a
destination color (Xp, Yp, Zp) by a linear transformation [M] which is dependent on the source

reference white (Xws, Yws, Zws) and the destination reference white (Xwp, Ywo, Zwp):

[Xo Yo Zo] = [Xs Ys Zs] [M]

The idea behind all of these algorithms is to follow three steps:

1. Transform from XYZ into a cone response domain (p, Y, B).
2. Scale the vector components by factors dependent upon both the source and destination
reference whites.

3. Transform from (p, y, B) back to XYZ using the inverse transform of step 1.

iQ-Analyzer 59



)
IV COLOR O\

These steps are represented by the three matrices:

polps 0 0

M]=M,] 0 ylys 0 [M,]
0 0 BolBs

[ps Vs ﬂs]:[st Yus ZWS][MA]

[pD Vb ﬂD]:[XWD Yuo ZWD][MA]

By using the dropdown menu you can choose a method for chromatic
adaption. The differences among the three methods lie in the definition Eirii':':r-:i

Wan KIes
of the cone response domains [Ma]. ®¥'Z Scaling

nane

Bradford: The Bradford method is the newest of the three methods and is considered by most experts
to be the best of them. This is the method used in Adobe Photoshop.

von Kries: use von Kries for chromatic adaption
XYZ Scaling: XYZ Scaling is generally considered to be an inferior chromatic adaptation algorithm.
Incidentally, this is the method that would result from transforming the source XYZ color to Lab using

(Xws, Yws, Zws) followed by conversion back to XYZ using (Xwp, Ywb, Zwp)-

none: no chromatic adaption method is used

Method M,.] M,]*
1.0 0.0 0.0 1.0 0.0 0.0
XYZ Scaling 0.0 1.0 0.0 0.0 1.0 0.0
0.0 0.0 1.0 0.0 0.0 1.0
0.8951 -0.7503  0.0389 | 0.986993  0.432305  -0.00825
Bradford 0.2664 17135  -0.0685 | -0.147054  0.518360  0.040043
-0.1614 0.0367  1.0296 | 0.159963  0.049291  0.968487
0.40024 -0.22630  0.00000 | 1.859936  0.361191  0.000000
Von Kries 0.70760 116532  0.00000 | -1.129382  0.638812  0.000000
-0.08081 0.04570  0.91822 | 0.219897  -0.000006  1.089064

definition of the cone response domains of the three methods for chromatic adaption
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White Point
By using the dropdown menu you can choose the image white point which is required for transfoming

XYZ to Lab.

Vidhife Poinf:

White Reference in Image e

Wihite Feference in Image

dropdown menu for Image Reference White

White Reference in Image: the white patch in the image is used as white point

Profile: the white point saved in the image profile is used as white point

Note: The profile is defined in the ‘Color Space’ option in the META section. E.g. if you select sSRGB
the sRGB profile is used.

Absolute Color Difference: select this check box if you want to get results with absolute values

(absolute values only represent the amount of color diferences, not the direction)

Match Ref. White to Image White: If enabled, the white patch of the Color Chart is forced to become
Lab (100,0,0)

Warning level

By inserting values for delta E, L, C, H and VN (visual noise) you can scale the color bar right to the
graphical results.

warning level color bar
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Limit Patch Size to

To reduce calculation time you can limit the the size of the analyzed patches. The default value is
50x50 pixel.

O

limit the paztch size patch size for analyze

Size of the Color Comparison Image: in the COLOR module a color comparison image is saved

during the calculation. You can choose the size of this comparison image.

480 640
kOO 800
12001600
2100 2500

dropdown menu for Color Comparison Image Color Comparison Image

Edit/Create Reference Data
By using the button you can edit existing reference data or create new ones. Insert your own values or
import existing files by using the “Import ...” button.

Reference Data Editor

use the button to open the editing window

Pressing this button will start a wizard helping you to edit existing reference data or create new
dataset.

Select action: Choose between creating a new

reference dataset or opening an existing .cref file. - SetEaaEtm

(3) New CREF file
() Open CREF file

File path | Browyse..
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Chart Layout: Load chart layout data file (*.chart)
matching your chart to create new dataset. You will find
these files in the Chart folder of your Analyzer

installation.

XYZ Data: You can load XYZ data from a text file or put
it in manually. Supported data formats are iQ-Analyzer
v3.x files, eyeOne/eyeOne Pro files or custom file
formats. The measurement order for the IT-8 charts

must be row by row.

Custom XYZ File Format: If your XYZ dataset is
available in a custom file format you need to provide
information about the file structure. It concerns the
number of header and footer lines, number of a column
containing patch names as well as a delimiter character.

Note that the data must be ordered in a table form.

Chart Layout Parameters: If the patches on your chart
are ordered in a table form (e.g. Color Checker), select
how data was obtained. Choose between Column by
column and Row by row depending on the order the data

was measured.

) Wizard - Color Meta Data Import

FEX

— Chart Layout

Load chart data file (*.chart)
File path | [ Browse..

= Back ]l Mexd = | [ Cancel

) Wizard - Color Meta Data Import

— XL Dt

(®) Load X¥Z data file (1)

File type |IE &nalyzer wix v

File path |

| [ Browse..

() Manual input

= Back ]l Mest = [ Cancel

) Wizard - Color Meta Data Import

o

— Custom X¥Z File Format

Header lines l:l

Footer lines l:l

Column with patch names |:|

Delirmiter (tt for tabulator) |:|
= Back ] [ et = [ Cancel

) Wizard - Color Meta Data Import

— Chatt Layout Parameter:

(%) Table Form

Diata Orcler s
’7@ Column by column

() Row by rawe

() Free Form

[ = Back ][ Mext = ] [ Cancel
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Patch Groups: You can create groups (e.g. SkinTones,
Glossy) and assign them to the patches. Creating a new
dataset the group Neutral will be created automatically
and the Color group will be created while saving the file.
Therefore these names are reserved and must not be

used.

CREF Data: Here you can see and edit the reference

) Wizard - Color Meta Data Import

— Patch Group:

Mumber of groups

= Back ]l Pest =

[ Cancel

) Wizard - Color Meta Data Import

Lo . — CREF Dat:
data. If you have chosen to open existing reference file Whispatsh o Whitepat om0 9
in the beginning you will immediately see this dialog. % ¥ z | Meural| Cob

Al 591000 93 75.5000 Ca

Az 0.5000 0.5000 0.7000 F

A3 186000 19.3000  15.8000 Cw
Define or edit reference white patch which is used as < >
white reference for further calculations and set the white LowixrZoda. | [ Eotyoups.. ] [ sevecrer.. ]
pOII’]t (D50, D55, D65, A, C) [ﬁ:Back ............................. [ﬁCancel

Fill in or change XYZ data typing the values into the table.

To assign a group to a patch click on the corresponding check box. Note that saving your file, a group
Color will be created or updated, containing all the non-neutral patches referring to the check boxes in
the Neutral column.

To load new or another XYZ dataset from a file use the Load XYZ data... button.

To edit groups press Edit groups... button. You will be able to add, remove and rename your groups.

When done save your reference file by pressing Save CREF... button.

Edit Groups: You can add a new group putting its name

) Wizard - Color Meta Data Import

— Edit Groug:

into the empty field and pressing Add. To rename or

remove a group choose it from the list, give it a new
. . . . . Aol
name in case of renaming and confirm your action with

from |Meutral w| to
Rename or Delete respectively. Return to the CREF p— 3
Data dialog pressing the Back navigation button.
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In order to use the edited/created data, they have to

Referance Data
be saved into the folder which is defined in the

MEWY _DATA, cref w
“Settings” (Color Reference Data). The local folder ColorChecker craf
“‘Data” is set as default. ColorChecker=G cref
ColorCheckerStudio. cref
After closing the editing window you can select your MEWY_DATA, cref

my|Ta. cref

new reference data in the dropdown menu

dropdown menu with the new reference data

Write cref File from data

Werite cref File from Data

If you want to match all cameras in your studio or if you want to describe objectively how a new image
pipeline changed the colors. You can make one camera or one setup to your "golden master" and

compare how well another camera or other settings match these values.

First analyze the reference image. “White Point” has set to 4. Warning Diales

"'Image White Paint"

“Profile”. These make sure that the image data is not changed due : Toemzee @ ihimminagsfE R assd e

to chromatic adaptations. Otherwise a warning dialog appears.

to
"Profile’" [Adwanced Settings).

See documentation for further information,

)} Save .cref ... E“E|E|
Then write cref file from data. Press the button “Write cref File from Data” and a o

Diatan,

little window will pop up. Make your settings and press "O.k.". You should save

Filename:

the file at the current location of all the other .cref files. so these can be read in o ooeg 02 cret
Author:

directly in the pop-up menu.

Date:
15-Dec-2010

Source:
cam3_ccsg 02.JPG

Select cref file as new reference. Directly after you have saved the new c.ref file, you can select this
file in the Reference file Menu (Reference Data). Now you can make your measurements as you are
used to do. Add files to the list and press "Start". What you get is the difference of your master against

the current image.
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Detection

By using the dropdown menu you can choose if the ROI detection is realized automatically
(“Automatic Mode”) or manually (“Manual Mode”).

Automatic Mode

AL i de
hanual kMMode

dropdown menu ROI detection

Manual Mode: After doing all settings, press the “Start” button. You can select the color chart by
drawing a rectangle around the chart and double click on it or use the right mouse button and press
“Crop Image”. The ROIs are indicated by rectangles. “Activate” the rectangles by clicking the border.
Now you can adjust the ROIs manually.

Digital ColarCheckar® 56

[ mEAEEE o

«hﬁ @ EEE W

H EEEECECENEE
EEEEE H NN

A B ¢ o G ¥ ] 0] T ] " L L]

rectangle around the ColorChecker SG

cut out ColorChecker and ROI

When the manual adjustment of ROIs is done, double click on the image and the analyzing process
starts.
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Files

Files for analysis have to be added to the built in file list using the “ + *

button. Delete selected files with the “-* button and clear the list with

the “ C “ button.

Processing
Files in Queue: All added files will be analyzed

Files in Queue

Files in Cueue + Ext.

Files in Queue + Ext.: if you have made several pictures and named
them with extensions (e.g. colorchecker_01, colorchecker_ 02,
colorchecker_ 03, ...) you only have to add the image file with the
lowest extension and iQ-Analyzer analyzes the further ones, too. If
your extensions are not numerical, specify them in the SETTINGS.
Use Files in Queue + Ext.if you have made an image series with

same settings.

Output
By using the dropdown menu below the file list you can configure the output properties.

Average: the average results of the images and its following
images are saved in the text file, if you have selected “Files in

Individual
Individual: separate results for every image are saved in the Average + Individual
text file

Average+individual: the average and separate results are saved

Start
If all settings are made press the “ Start “ button to run the analysis of the image(s).
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7.2 Analyzing process and graphical presentation

7.2.1 General

After having done the setup up you can press the “Start” button and the analyzing
process starts. In the upper frame you see the progress bar. The numeric results and

two images (filename_check.jpg with ROIs and the color comparison image
filename_color.jpg) are saved autimatically as text and JPEG files (depending on your

export settings made in “Setting”). Using the “Stop” breakes the analyzing process.

Chad heationFiled ot S|

progress bar and Stop button

By pressing the “Image” button below the file list the image of the selected image file is displayed.

After analyzing you can switch between “Image“ and “Result® view.

[ Image | | Result |

“Image” and “Result” button

Files in Queue

Individual

Q Advanced Q

y Advanced = . - e
-ARALYZER -m o
: Image e & [ Result i} originsl ~|ChanalyzerimageSetcolotcam3_cesg 02.... v

“Image” button image of the selected image file

By pressing the “View” button in the down right corner of the “Image” view, the image opens in a new

window and gives a 100% view to the image for visual analysis.
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“View” button editing window and the image in a new window

In the “Image View” you can choose the representatoin of the Original image or the ROI by using the

dropdown menu.

=Te] E
Original
arscope

Original ROI

Vectorscope: The color vectors are
displayed optically in a circular scale. The
higher the color saturation the farther away
from center is the shown chromaticity
coordinate. Achromatic tones result points in

the center.

Vectorscope
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Two images, named with the extension “filename_check” and “filename_color’ are saved

automatically. One image shows the color comparison and one the marked ROIls. Path for saving,
image quality and size of the comparison image can be defined in the “Setting” tab.

Digital ColorChecker® SG

n.1
s
&)

>~ |

BEREEEE
E

10
BE

CIE [

EE

saved image with color comparison “filename_color.jpg” saved image with marked ROls “filename_check.jpg”

By pressing the “Result” button the results (graphical and numeric) are displayed in the right screen.

o] I!Rl"l;ﬁm' f oecr || coor [esoution| Shading | Distortion [Histogran) [vcalurt a2 )

Result button settings (left screen) graphical and numerical results (right screen)

By using the left dropdown menu below the illustration you can choose which results shall be
displayed (delta E, delta L, delta C, delta H, Visual Noise).
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Murmerical Results
Yisual Comparison
30 Bars “iewing Condition Set 1

CIE = “iewing Condition Set 2
Wi CIE L*a*b* “iewing Condition Set 3
ChanalyzetimagesSetcolofcam3_ccsg 02 PG v Mumerical Results “ Miewing Condition Set 2

dropdown menu for graphical representation

By using the second drop down menu you can choose between result representation of the particular
image file (file path is shown) and representation of the average (“Average”) if you have selected
“Average” in the output properties below the file list on the left side. By using the third dropdown menu
you can choose between displaying Numerical Results, Visual Comparison (Image vs. Reference),
3D Bars, CIE xyY and CIE L*a*b*. The values of the warning scale can be defined in the Advanced
Settings. The right dropdown menu enables switching between the three defined viewing condition

sets.

il |
. |
N |
]
i
i |

] [
|
|
s

Visual Comparison Numeric Results and the Warning Scale

The illustration “3D Bars” display the Delta E
values of the color patches in a three-dimensional

way.

3D Bars
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CIE xyY: The color patches of the image (square) and the reference (circle) are displayed in the CIE xyY colorspace,

where x and y are the chromaticity coordinates and Y the luminance. If the checkbox “Spectral locus” is enabled the

CIE 1931 color space chromaticity diagram is also shown.

CIE L*a*b*: The color patches of the image (square) and the reference (circle) are displayed in the CIE L*a*b*. L* is the
luminance (L* = 0 yields black and L* = 100 indicates diffuse white), a* describes the position between red/magenta and
green (negative values indicate green while positive values indicate magenta), b* describes the position between yellow

and blue (b*, negative values indicate blue and positive values indicate yellow). If the checkbox “L*a*b* gamut” is enabled

the L*a*b* gamut is also shown.

By using the “Zoom” Button you can zoom in (left mouse click on the graph)
and zoom out (right mouse click on the graph. The graph can be adjusted
horizontally and vertically by using the “Pan” button first than adjusting the

graph with the mouse pointer (in the shape of a hand.)

Using the mouse the graph can be rotated. The cursor looks like a circle.

Reset button: Back to starting position

[ Pan || Zoom |
| Raotate || Reset |
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Undock: The graphical result is displayed in a new window.

Delta E

J (C:\analyzer\imageSet\color\cam3_ccsg 02.JPG

124 103

102 142 114

Undock

“Undock” button the undocked window

Export: The result is displayed in a new window and you can save it as an image file. The file format

you can set/change in the “Setting“ tab..

 {C: imag,_srgines; inghanalyzes_5UnageSeticand_ceag 0280

“Export” button the undocked window and saving options
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7.2.2 Numerical and graphical results

EXIF data and umerical results are arranged below the illustration.

AE AL AC AN WM set1 | WN sez| WN 53

EXIF data numerical results

The average values for Delta E, L, C, H and for the visual noise (VN), depending on the three in the
Avanced Menu defined viewing condition sets (VN Set1, VN Set2, VN Set3), are displayed. The charts

can be divided into groups which are defined in the .cref file. Examples of groups:

ColorChecker

ColorChecker “All” ColorChecker “Color” ColorChecker “Neutral”

IT8 “All” IT8 “Color” IT8 “Neutral”

iQ-Analyzer 74



)
IV COLOR O\

ColorChecker SG

All - all patches of the ColorChecker SG are part of calculation

Neutral - only the neutral patches are part of calculation

Color - all patches except neutral patches are part of calculation

CC - patches of ColorChecker are part of calculation

Skin - skin tone patches are part of calculation
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8. RESOLUTION

The RESOLUTION module enables you to measure the resolution of a digital camera system.
Depending on the used test chart you get the SFR (spatial frequency response) of siemens stars, of

edges and information about reproduction of low contrast fine details using patches showing noise.

[ OECF || Color |[Resolution]| Shading || Distortion ||Histograr|

“Resolution” tab

The charts have been illuminated homogeneously, the camera should be filxed on a tripod to minimize
motion blur. Be aware that a lot of different settings in the camera influenece the resolution (e.g.
compression, sharpness enhancement, iso-speed). Set them carefully. The denotation of patches in
some of the used RESOLUTION charts you find in chapter IV.

8.1 Settings

Before starting analysis of the RESOLUTION charts you have to define some settings.

Chart Layout

Select the layout of the chart you want to analyze. Amongst others Seftings

the following charts can be analyzed: Chart Lavout
TE253_9x_Moiselab.chan

CoFo_Resolution.chart
QAR2_SFR_single.chart
siemens stars, edges and white noise patches TEZ63C_hitonal_single.char
TEZ253_9x_144.chart
TE2B3 Y« 77 chart

TE253_9x_NoiselLab.chart: use if the image shows all nine

TE253_single.chart: use if you only want to analyze a single

siemens star (TE253) TEZR3_%x_Moiselab chart
QA-62_single.chart: SLANT EDGE TARGET / Scanner SFR &  lacisigsindle char
OECF dropdown menu for chart layout
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+ SCANNER SFR & OECF #2 4+

TE253 9x + NoiseLab TE253 single QA-62

Analyse
Depending on the choosen chart, you can select the structure(s), which shall be part of calculation.

Analyse checkboxes depending on selected charts

SFR-Siemens: spatial frequency response of the Siemens star(s). The aim is to get a system MTF.
SFR-Edge: spatial frequency response resulting from analysis of an edge
Noise Patch: the four noise patches (gaussian noise: ¢ = 1/4, ¢ = 1/8, 0 = 1/16, ¢ = 1/2) are

analyzed to get information about texture reproduction.

By using the dropdown menu you can decide if analysis is made on luminance values (Y) or on
luminance and RGB values (Y RGB).

For every analyzed structure you can make settings by using the “Advanced” button. ~ Advanced
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Reduce Shading

In case of strong shading you have the opportunity to use a shading

correction based on the shading measurement. Using this method produces

better results for stron shading.

Make a shading calculation in the Shading module and export the results by using the Export/Import

button. Import the saved shading data and resolution is calculated with shading correction.

Make shading calculation in
the Shading module

=] =Gt B

Select the shading data and start the analyzing process

)} Match Resolution - Shading

- ) _ ResoutiorFile ] Ll e [ ] [K]LF] ShadingFie
CADokumente und EinstellungeniceMEigene DateientAnalyzente . 5.6 LNV [4.0] [16.1] carm

shad s

Cancel Proceed

A window appears that shows a list of selected resolution files with information
about fstop (k) and focal length (f). Use the popup menu on the right to match the
resolution file with its corresponding shading file and press Proceed.
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| Advanced Settings SFR-Siemens

Limit [%]: iQ-Analyzer calculates a limiting resolution from the MTF
data, which is the frequency that leads to a modulation as specified.
iQ-Analyzer does a linear interpolation to determine the frequency.
Common values are 10% for limit and other like MTF25 or MTF50.
Frequencies derived from the SFR data based on these modulation.
E.g. “50” equals a MTF50 value (the modulation is 50% at this
frequency). Default is “10 25 507, so three values are calculated
MTF10, MTF25 and MTF50.

Adapt Analysis to Distortion: if the checkbox is marked, the analysis
can be adapted to the distortion of the chart; the image is unchanged.
iQ-Analyzer can detect and correct the influence of distortion. Disable
to accelerate the calculation. Recommended is to activate “Adapt
Analysis to Distortion”. If activated, iQ-Analyzer multiplies the radii with
a measured correction factor, so it ensures that the analysis is done on

the right position in the image.
SubCharts: select the subcharts (stars) you would like to analyze. If
“All” is enabled, all posible subcharts are listed. For declaration of the

subcharts see chapter IV “TE253 / TE253 9x”.

Segments: select the segments you would like to analyze. If “All” is

enabled, all eight segments are part of calculation.

Linearisation

102550

o Distartion

123456735819 = Al
i [ ]

i

Center-1
TopBottorm -4 8
LeftRight-2 B
Cormer-357 89

Most cameras for photography use have a non-linear response to luminance in the scene. This is

called gamma function and tries to adjust the image to the human eyes reception of light. To analyze

an image, this function should be inverted, also called the image shall be “linearized”. This is done by

reading the gray patches in the chart, creating an OECF (Opto Electronic Conversion Function) and

inverting this function.

You can define the patches that should be basis for OECF calculation.

Gray Patches

Local: use gray patches in each subchart

Global: Use one set of gray patches for complete image (define the set in “Global Source”)

None: No linearisation will be applied for calculation.

Note: In version 3 only center patches were used (global, # 1). Now you can use all patches.
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MetaData
Linear: assume gray patches to be linear

den. files: you can select a file with patch densities for linearization

Type
Defines the aim function.
Linmin is the minimum in linearized image, Linmax is the maximum in linearized image

Imin is the minimum in linput image, Imax is the maximum in input image

MTF: All values in the image are forced towards zero by the minimum value. So the minimum in the
input image is set to zero in the linearized output image. The maximum in the input image is set to the
maximum signal level, so the result is 0 to Imax-Imin.

FullDataRange: Linmin = 0, Linmax = 2”(bitdepth-1), 255 for 8 bit

FulllmageRange: result is Imin to Imax, Linmin = lmin , LiNmax = Imax

poly.fit.: the degree of polynomial fit for linearisation can be adjusted. The default value is 4.

Lin-Source: if “Global” (Gray Patches) is selected, define which subchart is source for linearization

Analysis
Reduce analysis to ___ radii: if you enable this option, analysis is only applied to this specific

number of radii.

Analyse radii from ___ % Nyquist to ___ % Nyquist: you can select in which range of radii iQ-
Analyzer calculates modulation. The values are given as a percentage of the Nyquist frequency. So if
the Nyquist frequency is 1000 LP/PH and you set the values “from 50% to 125%”, iQ-Analyzer will
analyze the radii that equals frequencies from 500 LP/PH to 1250 LP/PH. If you want iQ-Analyzer to

analyze the radii starting from the border of the stars, set the first value to “0”.

Results (calculated from Analysis)

Reduce to 8 segments: iQ-Analyzer calculates the MTF for 24 segments of each star. If you select
the checkbox, the average of three segments will be written to the result txt file.

Equidistant Results: if reduction is enabled, the frequencies in the output are equidistant.

reduce result to ___ freq.: the results are reduced to the specified number of frequencies. It is useful

for working with Excel spreadsheets.
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Group
Center, TopBottom, Left, Right, Corner: assign subcharts to the groups, which will be displayed in the

graphical results

Siemens Center Image Size: in the RESOLUTION module — analyzing the modulated Siemens star
TE253 — an image namend “Centerlmage” is saved, which shows the center(s) of the Siemens star(s).

You can define the size of the center image relatively to Nyquist. E.g. “0.5” equals an image which

shows the star from its center to 50% Nyquist.

Center Image Size 0.5 Center Image Size 1
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Il_Advanced Settings SFR-Edge

SubCharts: select the subcharts you would like to analyze. For the
TE261 A830 you can choose up to five subcharts, for the TE253
9x up to two subcharts. If “All” is enabled, all possible subcharts

are listed. For declaration of the subcharts see chapter IV.

OversamplingFactor: Degree of oversampling the slanted edge.
Default is “4”.

Max. Frequency: The highest frequency, that shall be reported in
unit “LP/pix”. Default is “0.6” - Nyquist frequency is 0.5.

Frequencies: number of frequencies in the output. Default is
“100”.

Profile Size: number of points to describe the edge profile. Size in
pixel is the quotient of “Profile Size” and “OversamplingFactor”.

Default is “40” (+/- 5 pixel around edge).

Limit [%]: Frequencies derived from the SFR data based on these
modulation. E.g. “60” equals a MTF50 value (the modulation is
50% at this frequency). Default is “10 25 50", so three values are
calculated MTF10, MTF25 and MTF50.

LineFit: one important step of the algorithm is to fit a line along the edge. This can be straight line
(linear, ISO 12233 standard) or a bended line (polynomial). The aim is to reduce the fit error which is

shown in the numerical results.

Linearisation

Most cameras for photography use have a non-linear response to luminance in the scene. This is
called gamma function and tries to adjust the image to the human eyes reception of light. To analyze
an image, this function should be inverted, also called the image shall be “linearized”. This is done by
reading the gray patches in the chart, creating an OECF (Opto Electronic Conversion Function) and

inverting this function.

Gray Patches

Local: use the corresponding gray patches in each subchart

Global: Use one set of gray patches for complete imgae (define the set in “Global Source”)
None: No linearisation will be applied for calculation.

Default is “Local”
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MetaData
Linear: assume gray patches to be linear

den. files: you can select a file with patch densities for linearization

Type
Defines the aim function.
Linmin is the minimum in linearized image, Linmax is the maximum in linearized image

Imin is the minimum in linput image, Imax is the maximum in input image

MTF: All values in the image are forced towards 0 by the minimum value. So the minimum in the in the
linearized Image Linmin becomes 0, the maximum beomes Imax- Imin

FullDataRange: Linmin = 0, Linmax = 2”(bitdepth-1), 255 for 8 bit

FulllmageRange: result is Imin to Imax, Linmin = lmin , LiNmax = Imax

Default is FulllmageRange.

poly.fit.: the degree of polynomial fit for linearisation can be adjusted. The default value is 4.

Lin-Source: if “Global” (Gray Patches) is selected, define which subchart is source for linearization.
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Ill_Advanced Settings Noise Patch

SubChart: select the subcharts (noise patch) you would like to analyze. If
“All” is enabled, all possible noise patches are part of calculation. For
declaration of the subcharts see chapter IV “TE253 / TE253 9x”.

Linearisation

Most cameras for photography use have a non-linear response to
luminance in the scene. This is called gamma function and tries to adjust
the image to the human eyes reception of light. To analyze an image, this
function should be inverted, also called the image shall be “linearized”. This
is done by reading the gray patches in the chart, creating an OECF (Opto

Electronic Conversion Function) and inverting this function.

Gray Patches
None: No linearisation will be applied for calculation.

Other: Use set of gray patches in the structure, specified in “Other-Structure”.

MetaData
Linear: assume gray patches to be linear

den. files: you can select a file with patch densities for linearization

Type
Defines the aim function.
Linmin is the minimum in linearized image, Linmax is the maximum in linearized image

Imin is the minimum in linput image, Imax is the maximum in input image

MTF: All values in the image are forced towards 0 by the minimum value. So the minimum in the in the
linearized Image Linmin becomes 0, the maximum beomes Imax- Imin
FullDataRange: Linmin = 0, Linmax = 2*(bitdepth-1), 255 for 8 bit

FulllmageRange: result is Imin to Imax, Linmin = Imin , LiNmax = Imax

poly.fit.: the degree of polynomial fit for linearisation can be adjusted. The default value is 4.

Other-Structure: Select the patches for linearization if you have choosen “Gray Patches: Other”
siemens: use the 14 gray patches around the siemens star
edge: use the additional gray patches 0.4, 0.5, 0.6 is the “edge structure”
noise: the noise patches do not contain gray patches
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Other-#Subchart: choose which subcharts of the selected patches (in “Other-Structures”) is used for

linearization.

Example: for the four noise subcharts (1 2 3 4) the patches of edge subcharts are used for

linearization. Noise subchart 1 uses edge subchart 1, noise subchart 2 uses edge subchart 1, noise

subchart 3 uses edge subchart 2, noise subchart 4 uses edge subchart 2.

Single Chart

If you want to anaylze single charts (e.g. TE253 single.chart or QA-
62_SFR_single.chart) and insert a “complete” chart with all subcharts,
you can define the size of the subchart related to the image height. The
smaller the range, the faster the detection.

E.g. the subchart has a height of 300 pixel in an image of 1280x960 pixel. The scale is 0.3125, so
select “0.2-0.5". If you do not want to specify the scale or want to use different images as batch

processing with different scales, you can set it to 0.2-1 or “LayoutFile”.

Enable “Centered” if the subchart you want to analyse is in the image center. If enabled, the search
region can be reduced, which speeds up the location process (if ROI Detection - see below - is in
“Automatic Mode”). If disabled, the software tries to locate a chart with the specified height in the entire

image.

ROI Detection
By using the dropdown menu you can choose if the ROI

detection is realized automatically (“Automatic Mode”) or

Autormatic Mode

manually (“Manual Mode”). The manual ROl detection is tanual Mode

provided for all charts, exemplarily shown for QA-62.
dropdown menu ROI detection
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Manual Mode: After doing all settings, press the “Start” button. You can select the subchart you want

to analyze by drawing a rectangle around this chart and double click on it or use the right mouse

button and press “Crop Image”. The ROls are indicated by rectangles. “Activate” the rectangles by

clicking the border. If small reactangles are located within an “activated” larger one, first click outside

the image. The large rectangle will be deactivated and you can ‘activate’ the small rectangles. Now

you can adjust the ROIs manually.

) Crop Image and double click s ‘E‘

+ SCANNER SFR & OECF #2 -

2 Crop Image and double click

= =

| [ ]

+ SCANNER SFR & OECF #2 -+

chart with all subcharts

) 0A-621g.jpg: Correct Patches and double click in Image

O o|oojolE

-+ SCANNER SFR & OECF #2 -+

rectangle around the centered subchart

<+ SCANNER SFR & OECF #2

_+_

ROls for manual adjustment

chart with marked subcharts and ROls for analysis

When the manual adjustment of ROIs is done, double click outside the rectangle and the analyzing

process starts.
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Files

Files for analysis have to be added to the build in file list using the

CADokumente und EinstellungenicelfiD

+ “ button. Delete selected files with the “ - “ button and clear list

with the “ C “ button.

file list

Processing
Files in Queue: all added files will be analyzed

Files in Queue + Ext.: if you have made several pictures and named

Files in Queue

them with extensions (e.g. QA62_01, QA62_02, QA62_03, ...) you
only have to add the image file with the lowest extensions and iQ-

dropdown menu for processing
Analyzer analyzes the further ones, too. If your extensions are not

numerical, specify them in the SETTINGS.

Output
By using the dropdown menu below the file list you can configure the output properties.

Average: the average results of the selected images are
saved in the text file (if you have inserted “Files in Queue +

ext.”)

Individual: the separate results for every image are saved in

the text file drop down menu for output
Average + Individual: the average and separate results are

saved in the text file

If all settings are made press the “ Start “ button to run the analyssis of the image(s). Start

“Start” button
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8.2 Analyzing process and graphical presentation

8.2.1 General

After having done the setup up you can press the “Start” button and the analyzing
process starts. In the upper frame you see the progress bar. The numeric results and
some images (_center.jpg and _check.jpg) are saved autimatically as text and JPEG

files (depending on your export settings made in the SETTING tab above). Using the

“Stop” breakes the analyzing process.

Chad heationFiled ot S

progress bar and Stop button

By pressing the “Image” button below the file list the image of the selected image file is displayed.

After analyzing you can switch between “Image“ and “Result® view.

[ Image | | Result |

“Image” and “Result button

Image View

The dropdown below the image offers several views:

ROl

Criginal
Checklmage
Centerlmage

ROI: the ROIs (regions of interest)of the analyzed patches are marked in blue

Original: the original image is shown

Checklmage: the analyzed regions are marked in gray

Centerlmage: the star from center to a defined percentage of the Nyquist frequency is shown. The

size of Centerlmage you define in the SETTINGS.

The Checklmage and the Centerlmage, named with the extension “flename_check” and
“filename_center” are saved automatically. Path for saving, image quality and size of the comparison
image can be defined in the SETTINGS.
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Original ROI

Checklmage Centerlmage

By pressing the “View” button in the down right corner of the “Image” view, the image opens in a new
window. A new opening window enables editing the figure e.g. zooming in/out. Use the 100% view for

visual analysis.

Ove e =]
File Edit wWindow

Lo da

A\

W.’i;'h‘l \

“View” button editing window and the image in a new window
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The graphical results are displayed in the right screen. Below the graphical results some dropdown

menus exist. The first one allows choosing the result you want to be displayed (Siemens/MTF,
Edge/SFR, Edge/Profile, Nise/Spectrum, Noise/Histogram). The furtherdropdown menus allow
different views depending on the result you choose in the first menu (e.g. for which stars, segements,
groups etc. the MTF shall be displayed). You can also choose representation of results in linepairs per
picture height (LP/PH), linepairs per pixel (LP/Pix) , linepairs per mm (LP/mm) and pixel per inch (PPI).
The information about resolution in PPl is obtained from EXIF data or the dehault value made in
“Setting”.

Siemens/MTF
Edge/SFR Oty LP/FH MTF/SFR 3

._I.-'
Edge/Profile Segments LF/Pix WV TR/SFR Setl R
MNoise/Spectrum Stars LPfrmm Y- TF/SFR Set? G
B

Moise/Histogram | Groups FPI WA TR/SFR Setd

depending on the the diplayed result (selected with the first dropdown menu) the further menus offer different views

Also EXIF data and numerical results are shown which vary depending on the selection using the
dropdown menus.

EXIF data

Starl a2 a3 Seard Sars Sank a7 Sard

1175 1189 [1101 1151 |1044 |RQ

857 [89.6 (869 18a.2 [r2.8 [77.0 [69.3 |

numerical depending on the options choosen by using the dropdown menu

Note: The exclamation point indicates, that the frequency cannot be calculated and is set to Nyquist.
In the text output these frequencies are signed with a minus sign.

Undock button: The graphical result is displayed in a new window.
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1114 LP/PH

1111 LP/PH

Undock

by pressing the “Undock” button the graphical result is displayed in a new window

Export button: The graphical result is displayed in a new window and you can save it as an image

file. The file format you can set/change in the “Setting” tab.

by pressing the “Export” button the graphical result is displayed in a new window and can be saved
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8.2.2 Numerical and graphical results

By using the first dropdown menu you can choose the displayed result, according to the used chart.

e MTF/Siemens

e Edge/SFR

o Edge/Profile

e Noise/Spectrum

e Noise/Histogramm

Visual MTF (vMTF)
For Siemens/MTF and Edge/SFR, additional to the MTF, the visual MTF (vMTF) is calculated and
displayed.

Sean) Sarl San2 D3 Stard Sars Sah 7 Stard

| [nieafrear fiest Jrs7 Jie7s 1188 [r101 1141|1044 [RS

| 836 356 (357|306 869 [832 Jr28 [r7.0 [69.3 [

for Siemens/MTF and Edge/SFR, additional the visual MTF (vMTF) is calculated

Similar to the visual noise, which quantifies how well a human observer can recognize noise, the
visual MTF implicates the three in the SETTINGS defined viewing condition sets. The calculated and
the ideal MTF are multiplied with the contrast sensitivity funftion (CFS) which depends on the viewing
condition sets for visual noise. The two integrals are devided. Multiplied with 100 you get the visual
MTF (vMTF) in percent.

calculated MTF ideal MTF
Vv Vv
calculated MTF * CFS set x ideal MTF * CFS set x
Vv Vv
integral real integral ideal
AV K

100 - integral real / integral ideal = vMTF [%]
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By using the fifth dropdown menu you can choose between representation of the MTF/SFR and vMTF

for the three viewing condition sets.

The red dashed vertical line indicates the Nyquist frequency. The red dashed horizontal line indicates

the lowest modulation which is specified as limiting resoution in the Advanced Settings.

for Siemens/MTF and Edge/SFR the vMTF can be dispalyed by using the right dropdown menu

By using the third dropdown menu you can select for which picture (or average) the results shall be

diplayed.

iQ-Analyzer 93



°
IV RESOLUTION O\

Numerical and graphical representation of the results

| MTF/SIEMENS

SFR Siemens uses a Siemens star with a harmonic function. The aim is to get a MTF (modulation
transfer function. The MTF describes the loss of modulation depending on the spatial frequency

fspatial.

The table with text results contains information about the MTF for stars, segments and groups
(selectable by using the second dropdown menu). The limiting modulations for which the resolution in
LP/PH (line pair per picture hight), LP/Px (line pair per pixel) and PPI (pixel per inch) is shown (here
10, 25 and 50) can be specified in the Advanced Menu. Also the visual MTF for the three viewing

conditions sets is displayed.

Sean) Sarl

S D3 Stard Sars s 7 Stard
| [t1eafues1 [1151 [1187 [1176 1188 [1101 {1151 |1044 [RS

| 836 356 (357|306 869 [832 Jr28 [r7.0 [69.3 [

numerical results after MTF calculation of the siemens star(s)

Siemens/MTF Overview

Overview of the SFR calculation of
the siemens stars. The black circle
represent the Nyquist frequency, the
white polygon the limiting resolution
of each segment. So the more the
polygon covers the black circle the
better. The percentage value in the
center gives the ratio between
Nyquist frequency and the limiting
resolution of the average of all

segments. Centering problems of

Siemens/MTF Overview devices can be seen easiliy in this

illustration.
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Siemens/MTF Segments

Siemens/MTF Segments (LP/Pix)

Siemens/MTF Stars

Siemens/MTF Stars (LP/Pix)

The MTF of each segment in one
star. The y axes represents the
modulation, the x axes the spatial
frequency. This illustration is
usefull to see differences in
horizontal und vertical resolution.
In the table you find the limiting
resolutions of each star (the
limiting value can be set in the
“Advanced Settings” for “SFR
Siemens”). The red dashed vertical
line indicates  the Nyquist
frequency. The red dashed
horizontal line indicates the
modulation which is specified as
limiting resoution in the Advanced

Settings.

This plot shows the MTF of each
siemens star. The MTF s
calculated as the average of all
segments. In the table you find the
limiting resolutions of each star
(the limiting value can be set in the
“Advanced Settings” for “SFR
Siemens”). The red dashed vertical
line indicates  the Nyquist
frequency. The red dashed
horizontal line indicates the
modulation which is specified as
limiting resoution in the Advanced

Settings.
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Group

Group (LP/PIX)

This is a more compact illustration
of the MTF of the siemens stars. In
the “Advanced Settings” for SFR
Siemens you can combine stars to
groups. iQ-Analyzer calculates the
average for each group. In the table
you find the limiting resolutions of
each group (the limiting value can
be set in the “Advanced Settings”
for “SFR Siemens”). The red
dashed vertical line indicates the
Nyquist frequency. The red dashed
horizontal line indicates the
modulation which is specified as
limiting resoution in the Advanced

Settings.
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Il EDGE/SFR

In case of TE253 NoiselLab the SFR measurement is done on edges with four different modulations
starting from 100% to 40%. The assumption is, that the denoising algorithms have to detect edges to
distinguish between information and noise in the image signal. Using the different modulatons, it can

be checked if the edge is treated differentially.

The table with text results contains information
about the Edge/SFR for the edges (selectable by

using the second dropdown menu). The limiting | [0442]0.445 [0436]0.399]0.453]0.420/0.420]0 392

modulations for which the resolution in LP/PH (line

Frioesl eft - A i Erlepes
Flod100 | ModS0 | ModS0 | Moddl | Modl0) | ModS0 | ModSD | Mocsd

pair per picture hight), LP/Px (line pair per pixel)
and PPI (pixel per inch) is shown (here 10, 25 and
50) can be specified in the Advanced Menu. Also
the visual MTF for the three viewing conditions

sets is displayed.

numerical results after SFR calculation of the edges

Edge/SFR All

This plot shows the MTF of
each edge with the different
modulations (e.g. for TE253
NoiseLab left and right edges
with modulations of 100%,
80%, 60%, 40%).In the table
you find the limiting resolution
of each segment (the limiting
value can be set in the
“Advanced Settings” for “SFR

Siemens”).

Edge/SFR All
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Edge/SFR Mean/Edge

Edge/SFR Mean/Edge (LP/Pix)

This is a more compact
illustration of the SFR Edge.
iQ-Analyzer calculates the
average of all edges with the

same name over subchart.

E.g. for TE253 NoiseLab iQ-
Analyzer calculates each the
average of the left and the right

edges with same modulation.

Mod100 = mean (edges left
100, edges right 100)

Mod 80 = mean (edges left
80, edges right 80)

Mod 60 = mean (edges left
60, edges right 60)

Mod 40 = mean (edges left
40, edges right 40)

The modulation of these four averages are shown. In the table you find the limiting resolutions of mean

edges left and right (the limiting value can be set in the “Advanced Settings” for “SFR Siemens”).
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Edge/SFR Mean/Sub

Edge/SFR Mean/Sub (LP/Pix)

This is a more compact illustration
of the SFR Edge. iQ-Analyzer
calculates the average of all edges
in one subchart.

E.g. for TE253 NoiseLab, iQ-
Analyzer calculates each the
average of the left and the right

edges.

EdgesLeft = mean (edges left 100,
edges left 80, edges left 60, edges
left 40)

EdgesRight = mean (edges right
100, edges right 80, edges right
60, edges right 40)

The modulation of these two averages are shown. In the table you find the limiting resolutions of mean

edges left and right (the limiting value can be set in the “Advanced Settings” for “SFR Siemens”).
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Il EDGE/PROFILE

The edge profile gives information about over and undershoot and edge width. The pixels are bined by
their distance to the fitted edge despcription.

The y axes is the intensity in digital values (for a 8 bit image from 0 to 255). The x axes represents the

position related to the edge. So value 0 is the position of the maximum of the first derivative of the
edge profile. For example a value of 4 means 4 pixel right of the edge, therefore a value of -4 means 4

pixel left to the edge. Left always represents the low intensity, right the high intensity side of the edge.

max_over

Edge Profile
edge |
200k width|
= 150F
=)
=
w
c
I
E
100
50_ .............
0 1 1 I 1 1 1 1 1 1 1 1 1 1 I I I I I
10 9 8 7 6 -5 4 3 -2 <1 0 1 2 3 4 5 6 7 8 9 10
Position [pix]

max
max -10% Dyn

min +10% Dyn
min

The reported value is the 10% edge width. The edge width is the distance in pixel between two points

in edge profile. First point is reached by an increase of the intensity by 10%Dyn, second point is

reached at max - 10%Dyn, with

10%Dyn = 0.1 (max— min)
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Edge/Profile All

Edge/Profile All

Edge/Profile Mean/Sub

Edge/Profile Mean/Sub

The illustration represents
the edge profile intensity of
all edges with different
modulations (e.g. eight
edges in TE253
NoiseLab). In the table you
find the edge width.

The illustration represents
the edge profile intensity of
the average of all edges in
one subchart.

(e.g. the average of the left
edges and the average of the
right edges in TE253
NoiseLab).
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Edge/Profile Mean/Edge

Edge/Profile Mean Edge

This is a more compact illustration
of the edge profile. iQ-Analyzer
calculates the average of all edges
with the same name over subchart.
E.g. for TE253 NoiseLab iQ-
Analyzer calculates each the
average of the left and the right

edges with same modulation.

Mod100 = mean (edges left 100,
edges right 100)

Mod80 = mean (edges left 80,
edges right 80)

Mod60 = mean (edges left 60,
edges right 60)

Mod40 = mean (edges left 40,
edges right 40)

The edge profile intensities of these four averages are shown. In the table you find the edge width.
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IV_NOISE/SPECTRUM

Noise/Spectrum All Noise/Spectrum Mean

This plot shows the MTF of the different noise patches. In the table you find the limiting resolution of

each noise patch (the limiting value can be set in the “Advanced Settings” for “SFR Siemens”).

V_NOISE/HISTOGRAM

The histogram of noise hold different information about the noise characteristics. But the histogram
would change for different mean values of the noisy image signal, so the first derivative is used. The
target is a gaussian white noise, so all digital values appear in the image with a probability defined by
the gaussian distribution around the mean value. In the processed image, the mean value becomes

zero, as the first derivative of a flat image is zero.

To describe the shape of the distribution, the excess kurtosis is calculated. The value becomes 0 for a
normal distribution and is increased for leptokurtic distributions. The kurtosis is calculated as the fourth
moment devided by the square of the second moment of the distribution. The second moment is the

variance.

4

m m 1& (X —u

kurt=—+-3=—%-3=| =) | 2| |-3
m. o nZ( o j

The kurtosis is calculated for the for different noise patches (o0 = 1/4, 0 = 1/8, 0 = 1/16, 0 = 1/2). The y-
axes represents the relative count of digital values in the x-axes. The count of the values is expressed

in percentage, so a count of 10% means, that one tenth of all pixel have this value.

Moisel THoSaRT- | MoselTHoSeRT- | HoselBNoseRB- | MNosel BNoseRa-
1r41/4 178178 1716116 142112
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Noise/Histogram All

Noise/Histrogram All

Noise/Histrogram Mean

This illustration shows the derivative of
the four different noise patches on
every side (left top 1/4, left top 1/8, left
bottom 1/16, left bottom 1/2, right top
1/4, right top 1/8, right bottom 1/16,
right bottom 1/2).

Noise/Histogram Mean

This is a more compact illustration of
the noise histogramm. iQ-Analyzer
calculates each the average of the left

and the right edges with same noise.
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9. SHADING

SHADING describes the loss of intensity from the center of an image to the corner. Shading includes
the vignetting of the lens and all other effects that may cause a loss of light. iQ-Analyzer uses the
OECF to calculate the shading in f-stops.

[ OECF || Color |[Resolution]| Shading || Distortion ||Histograr|
“Shading” tab

9.1 Settings

Before starting analysis of SHADING charts you have to define some settings.

Chart Layout: select the Chart Layout File. It contains all neccessary information about the chart

layout. iQ-Analyzer uses the TE255 (diffusor plate) for calculation shading.

select the chart layout for calculation of shading

iQ-Analyzer needs OECF data for Linearisation.

Actual OECF: iQ-Analyzer uses OECF data that is actually

calculated and displayed in the OECF module.
Actual OECF
Assume Linearity: Shading can be calculated without a related ~ [LLoad OECF

OECEF file. If no OECF is specified, a linear OECF can be used. If dropdown menu for OECF data
you use the linear OECF and your device does not work linear, the

results for the shading calculated in f-stops will be incorrect.

Load OECF: If you want to use another OECF (or
an idealized OECF), you can read in an OECF result
file from the iQ-Analyzer OECF module. Use the “...”
button and select an OECF file.

by using the button you can select an OECF file
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Calculate Visual Noise: you can choose, if visual noise also will be calculated, saved and displayed

in the result

Advanced

In the “Advance” menu further settings can be made. Press the “Advanced” button.

Processing

Median Filter: to reduce noise the image is filtered before
analyzing. Define the matrix size of the median filter. 1x1
means no filtering, by using the 11x11 matrix the picture is

filtered most.

Note: if size of median filter is not 1x1 noise measurement has

no significance

ROI Distribution and Size: choose number and size of ROI

patches. The higher the number and size, the exact is the

shading calculation. But it also will increase calculation time.

patches 21x15, patch size 10x10 patches 41x31, patch size 30x30

Lum and Sat Boost Image

Create and Save Boost Images: select, if boost images (luminace and saturation) shall be created

and saved while calculation

Reduction: to reduce calculating time the image size can be reduced. By using the dropdown menu

you can define the reduction mode.
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o fixed: the pciture height will be reduced to the value defined in “Reduction Height” (picture
width will be adjusted proportional), e.g. original image 2000x3000 px, Reduction-Height 50,
reduced image 50x75 px

o relative: the picture height will be reduced percetal to the value defined in “Reduction-Factor”,
e.g. original image 2000x3000 px, Reduction-Factor 0.05, reduced image 100x150 px

Analysis

Normalization

By using the dropdown menus you can specify the normalization

process EEMEr A
1x1

Norm to: specify the region that is used for normalization

e center: the center of the image is used for normalization and
becomes 0

e maxpos: the coordinate with the maximal luminance is used
for normalization and becomes 0

Norm size: by using the dropdown menu you can set the norm size, e.g 1x1 just one patch, 3x3
average of 3 patches

Norm Color-Shading to Mean: activate if the color shading shall

Morm Color-Shading to kMean

be normalized to mean value of image (according to CPIQ).

Statistics

Percentile: The percentile rank of a score is the percentage of scores in its frequency distribution
which are lower or equal to it. Insert values for the percentiles you want to get from calculation. In the
results the percentiles are displayed in digital values (DV) and f-stops.

tile: 5 90 95 99

insert values for percentiles in the Advanced menu and you will get results explained in digital values (DV) and f-stop
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Display

Smooth Filter: the graphical results can be displayed smoothed. By
using the dropdown menu define the filter matrix. 1x1 means no

filtering, filtering with an 11x11 matrix effects most.

1x1 matrix 11x11 matrix

(Luminace Boost) and saturation (Saturation Boost).

Luminace Boost 1x Luminace Boost 5x

Saturation Boost 1x Saturation Boost 5x
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Colorbar - Scale
By inserting values for fstop, Y, L, C, GR, GB, SNR, VN and E_ab you can scale

the color bar right to the graphical results.

Limit - fstop: define the scale for the graphical representation of luminance
shading in f-stops

Limit - Y: define the scale for the graphical representation of luminance shading
Limit - L: define the scale for the graphical representation of luminance shading
(CIE-L)

Limit - C: define the scale for the graphical representation of color shading (CIE-C) scale for

lumninace
Limit - GR: define the scale for visualization of the difference between the green shading (f-stops)

and red channel

Limit - E_ab: define the scale for visualization of delta E_ab

Limit - GB: define the scale for visualization of the difference between the green and blue channel
Limit - VN: define the scale for visualization of the visual noise

Limit - SNR: define the scale for visualization of the signal to noise ratio

Detection
By using the dropdown menu you can choose if the ROI (region

of interest) detection is done automatically (“Automatic Mode”)

tManual Mode

or manually (“Manual Mode”).

Files

Files for analysis have to be added to the built in file list using the “+

button. Delete selected files with the “-* button and clear the list with

the “ C “ button.

Processing
Files in Queue: All added files will be analyzed

Files in Queue + Ext.: if you have made several pictures and named
them with extensions (e.g. te255 01, te255 02, te255 03, ...) you
only have to add the image file with the lowest extensions and iQ-
Analyzer analyzes the further ones, too. If your extensions are not

numerical, specify them in the SETTINGS.
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Output
By using the dropdown menu below the file list you can configure the output properties.

Average: the average results of the images and its following

W

images are saved in the text file, if you have selected “Files in

Queue + Ext” Average
Indrsidual

Individual: separate results for every image are saved in the Awerage + Individual

text file

Average+individual: the average and separate results are saved

Start
If all settings are made press the “ Start “ button to run the analysis of the image(s). -
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9.2 Analyzing process and graphical presentation

9.2.1 General

After having done the setup up you can press the “Start” button and the analyzing
process starts. In the upper frame you see the progress bar The numeric results and

some images (_lumboost.jpg and _satboost.jpg) are saved autimatically as text and

JPEG files (depending on your export settings made in “SETTINGS” above). Using the

“Stop” button breakes the analyzing process.

ChaniheatinFiletoft Sty |

progress bar and Stop button

By pressing the “Image” button below the file list the image of the selected image file is displayed.

After analyzing you can switch between “Image” and “Result® view.

[ Image | [ Result |

“Image” and “Result button

Image View

The dropdown below the image offers several views:

ROI: the ROIs of the analyzed patches are marked in blue.
The patch size can be set in the Advanced Menu.

Original: the original image is shown

LumBoost: during the analysing process, the image is
converted to the LCH colorspace (luminace, saturation, hue).
The luminace distribution is shown depending on your
defined boost (Advanced Menu); C=0

SatBoost: the saturation distribution is shown depending on

your defined boost (Advanced Menu); L=50

Advanced

The LumBoost and the SatBoost, named with the extension

Criginal
LurmmBoost
SatBoost

Wharetform ()
Waveform (RGE)

Criginal | Chana

“filename_lumboost and

“filename_satboost’ are saved automatically. Path for saving, image quality can be defined in the

“SETTINGS”.

iQ-Analyzer
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original LumBoost SatBoost

Waveform (Y) / Waveform (RGB): The waveform visualized the distribution of luminace values (Y)
and RGB values in the image. The image is read line by line (x-axis) and the luminance values are
outlined as percental (left y-axis) or digital values (right y-axis). The brighter the graph the higer the
appearance of the luminance value. The RGB waveform displays the the distibution each for R, G and

B values.

Waveform (Y Waveform (RGB)

The graphical results are displayed in the right screen. Below the graphical results some dropdown
menus exist. The first one allows switching between the result plots. By using the second dropdown
menu you can choose between result representation of the particular image file (file path is shown)
and representation of the average (“Average”) if you have selected “Average” in the output properties
below the file list on the left side. By using the right dropdown menu you can switch between 3-D,
Contour plot (2-D) and Plot (“field” means the picture height and the fourth-degree polynomial
describes the curve “All”).
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4 K-Analyzer

settings in the left screen results and dropdown menus in the right screen

Contour

In 3D view it is possible to rotate the graphic.

By using the Rotate button the 3D graphic turns once through 360° around the ordinate.

If free is enabled an the Rotate button selected you can rotate the graph in every direction by using

the mouse. The cursor turns into a circle.
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curser for free rotation free rotated image

By using the “Reset” button the image view is rested to the starting position.

Undock button
The graphical result is displayed in a new window.

[——————

Undock

by pressing the “Undock” button the graphical result is displayed in a new window

Export button: The graphical result is displayed in a new window and you can save it as an image

file. The file format you can set/change in the “SETTINGS”.
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. nagn_swginnesinglanalyror 3 eiageleinmn | choad WG

Export

by using the “Export” button the graphical result is displayed in a new window and can be saved
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9.2.2 Numerical and graphical results

The EXIF data are displayed in the left table below the illustration.

Image Image EXIF ExIF

EXIF data

The numerical results are shown in the right table.

Luminance Color MNoise

numerical results

Luminance

Shading [f-stop]: the maximum shading of luminance in f-stops
Shading [%]: the maximum shading of luminance as percentage

CIE A L: the absolute average shading of luminace (CIE L)
AL = I-max - I-min

percentiles [DV] and [f-stop]: by inserting values for percentiles (in the Advanced mnenu) you get
information about the luminance distribution explained in digital Values (DV) and f-stops depending on

the choosen normalization.

Example: a percentile of 5 results in a digital value of -17.1. This means, 5% are less and 95% greater

than -17.1.
_ define values for percentiles in the Advanced menu

L eeee————
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Color

CIE A Eab: the average color shading expressed in Delta E (CIE E)

In contrast to the Delta E calculation that is used in the COLOR module, in the SHADING module the

calculation of Delta Eab is done without luminance L. So you get informtaion only about differences in

colors without luminance.

AE,, =+/(Aa)’ + (Ab)®

AE(CIE1976) = /(AL)? + (Aa)? + (Ab)

AL = Lreference - Lsample
Aa = areference - asample
Ab = breference - bsample

CIE A C: the average color shading expressed in Delta C (CIE C)
AC=C -C

reference sample

AG-R: the average difference between green and red channel, explained in digital values

AG-R: the average difference between green and blue channel, explained in digital values

Noise

A SNR [dB]: the maximum difference of SNR, explained in dB
A VNSet1: the maximum difference of visual noise (viewing condition set 1)
A VNSet2: the maximum difference of visual noise (viewing condition set 2)

A VNSet3: the maximum difference of visual noise (viewing condition set 3)
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10. DISTORTION

The DISTORTION module enables you to evaluate the distortion and the lateral chromatic aberration
in one step. Therefore iQ-Analyzer uses a special test charts, the TE251. The chart consists of
crosses (or points) distributetd over the complete image. The center of the crosses (points) are located
with sub pixel precision for all three channels. The distortion and the chromatic aberration can be

calculated from these locations.

[ OECF || Color |[Resolution]| Shading || Distortion |[Histograrn|

“Distortion” tab

There are some requirements for the image as they could affect the results:
¢ make sure that the camera is not tilted in any direction
o the center cross in the chart (surrounded by markers) has to be the center cross in the image
as well
e arrange the camera in such a way that the image shows the full chart height. The image aspect
ratio specifies how many crosses you cover in width
¢ the image must show only complete crosses

e the chart should be illuminated homogeneously

[
+++++++++++++++++++++++
SER I S o e St o At
F 4+ + 4+ 4+ + 4+ +
++++++++++++++++ +++++++
++++++++ A+ ++ +++++++
F4++ 4+ + FA A
+++++++++++++++++ + 4+ +++ +
+++++++++++++++++ ++++++
SRR o O A+
+++++++++++++++++ + 4+ + + + +
+++++++++++ A+ +4++++ +
+4+++++++ 4+ +++++++ 4+

TE251 — the test chart for calculation of distortion and the chromatic aberration
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10.1 Settings
Before starting analysis of the DISTORTION charts you have to define some settings.

Chart Layout: select the Chart Layout File. It contains all neccessary information about the chart

layout. iQ-Analyzer uses the TE251 for calculation of distortion and chromatic aberration.

=2 it
TEZE1_Distortion_dot chart

select the chart layout for calculation of distortion and chromatic aberration

By using the “Adanced” button the Advanced menu opens.

Advanced

“Advanced” button and the opening Advanced menu

LGD vs. Field

Poly.Fit Degree: in the “Distortion vs. Field” view the distortion of every cross is plotted and a line of

best fit is calculated. You can set the degree of the polynom.

Poly.Fit Degree: 3 Poly.Fit Degree: 8
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Fit Quadrants: in the “Distortion vs. Field” view the distortion of every cross is plotted and a line of
best fit is calculated. The crosses are devided into the four quadrants of image. If you select “LGD vs.
Field — Fit Quadrants” additionally to the one line of best fit, for every quadrant a line of best fit is

displayed.

one line of best fit is diplayed for every quadrant a lien of best fit is displyed, too

Display

Limit LGD (2D): you can scale the warning scale for
the 2D view of distortion.
Limit CA: you can scale the warning scale for the view
of chromatic aberratoon

Warning level in the 2D view of distortion

Files

Files for analysis have to be added to the build in file list using the

“+ “ button. Delete selected files with the “ - “ button and clear

list with the “ C “ button.

file list
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Processing
Files in Queue: all added files will be analyzed

Files in Queue + Ext.: if you have made several pictures and Files in Queue

Files in Queue + Ext.

dropdown menu for processing

named them with extensions (e.g. te251_01, te251_02,
te251_03, ...) you only have to add the image file with the
lowest extensions and iQ-Analyzer analyzes the further ones,
too. If your extensions are not numerical, specify them in the
SETTINGS.

Output
In the DISTORTION module only output of individual results is supported.

drop down menu for output

Start
If all settings are made press the “ Start “ button to run the analyssis of the image(s).

iQ-Analyzer 121



°
IV DISTORTION O\

10.2 Analyzing process and graphical presentation

10.2.1 General

After setting up you can press the “Start” button and the analyzing process starts. In the upper frame
you see the progress bar. The numeric results saved autimatically as text (depending on your export
settings made in “SETTINGS”). Using the “Stop” button breakes the analyzing process.

progress bar and Stop button

If there is a problem detecting all crosses, you are directed e —
automatically into the fail-safe mode. First you have to select
another threshold for detection. Default value is “1”. Set this
value to a lower value (e.g. 0.5) if the image is blurred or has a
great loss of sharpness to the corners. Set this value to a
higher value (e.g. 3) if the image is sharpened strongly (e.g.

mobile phones).

select threshold

Then select a region of interest in the image. You have to select the ROI so that you still have 13 rows
of crosses. If you do happen to cut a column of crosses in the image, do not include this column into
the ROI. Use the right mouse “Crop Image” or double click on the image and the analysing process
starts.

Jade snoBw 08 LUude 409 08

select ROI crop image and the anlysing process starts
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By pressing the “Image” button below the file list the image of the selected image file

After analyzing you can switch between “Image” and “Result® view.

[ Image | | Result |

“Image” and “Result button

Image View

The dropdown below the image offers several views:

ROI: the ROIs of the analyzed patches are marked in blue

Original: the original image is shown
W

is displayed.
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Original ROI

By pressing the “View” button in the down right corner of the “Image” view, the image opens in a new

window. A new opening window enables editing the figure e.g. zooming in/out.
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“View” button editing window and the image in a new window

The graphical results are displayed in the right screen. Below the graphical results some dropdown
menus exist. The first one allows choosing the result you want to be displayed (Distiortion — Grid
comp, Distortion — Grid org., Distortion — 2D, Distortion — Quiver, Distortion — vs. Field, CA — GR, CA —
GB, CA — max). By using the second dropdown menu you can select the image for which the result
shall be displayed.

rtion - Grid comp.
Distortion - Grid org.
Distartion - 20
Distartion - Quiver

Distortion - ws. Field
CA-GR

Ca-GB

CAy - max

by using the dropdown menus you can select an image file and choose the displayed result

Below the illustration EXIF data and numerical results are shown which vary depending on the

selection by using the dropdown menus.

Image Image EXIF EXIF Distortion Distortion Chrom.Ab. Chrom.Ab.

EXIF data numerical results
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Undock button: The graphical result is displayed in a new window.

Undock

“Undock” button undocked window

Export button: The graphical result is displayed in a new window and you can save it as an image
file. The file format you can set/change in the “SETTINGS”.

(Calamatyzon magnSeticand_dist W, PG

by pressing the “Export” button the graphical result is displayed in a new window and can be saved

iQ-Analyzer 125



°
IV DISTORTION O\

10.2.2 Numerical and graphical results

By using the first dropdown menu you can choose the displayed result.

Distortion
o Distortion — Grid comp.
o Distortion — Grid org.
e Distortion — 2D
e Distortion Quiver

o Distortion — vs.Field

Chromatic Aberation
e CA-GR
e CA-GB

e CA-—max

Distortion — Grid comp.

The illustration visualizes the
distortion in the image. Each dot
represents a cross in the real image.
The black grid represents the
original image. X and Y are height
and width of the image in pixel. The
geometric distortion is plotted as a
function of radial distance from the
center of the image versus the lens

geometric for each grid point.

Distortion — Grid comp.
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Distortion — Grid org.

The illustration visualizes the
distortion in the image with the aid of
a distorted grid. X and Y are height
and width of the image in pixel. The
geometric distrotion is plotted as a
function of radial distance from the
center of the image versus the lens

geometric for each grid point.

Distortion — Grid org.

Distortion — 2D

Distortion is shown in 2D view. Lens
geometric distortion is visualized with
colors. The warning level can be
adjusted in teh Advanced Settings. Each

patch represents a cross in the image.

Distortion — 2D
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Distortion — Quiver

Distortion - Quiver

Distortion — vs. field

Distortion vs. Field

Distortion is displayed by vectors. The
vector direction indicates the direction
of distortion. Each dot represents a
cross in the image. X and Y are height

and width of the image in pixel.

The illustration shows the geometric
distortion for every grid position
(cross). The crosses are devided into
the four quadrants and colored. The
black curve indicates the line of best
fit for all grid positons. The
coefficients are also displayed. The
degree of the polynom can be set in
the Advanced Settings (Poly.Fit
Degree). If you select “LGD vs. Field
— Fit Quadrants” in the Advanced
settings, a line of best fit ist displayed

for every quadrant additionally.
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1 | Hright = 0.6

im v

the four quadrants (Q1, Q2, Q3, Q4) height and width

The x axis indicates the distance from center. The distance from center to one corner is set to H = 1.

The two black vertical lines mark the half of picture height (0.6) and the half of picture width (0.8).

Undistorted Grid Barrel Distortion (negative) Pincushion Distortion (positiv)

Lens Geometric Distortion Definition

The lens geometric distortion is defined as

LGD :100.(HH;H)

H’ = dot distance from center of image

H = undistorted dot position
The geometric distortion for a grid position is the delta between the radial distance of the actual grid
position H' and radial distance to the ideal grid position H, devided by the ideal grid position H.

H’<H indicates negativ distortion (barrel distortion)

H’>H indicates positive distortion (pincushion distortion)
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CA -GR, CA-GB, CA - max

The illustration visualizes the
chromatic aberration in the image.
You can choose representation of
distance in pixel between the green
and red channel (CA - GR), the
green and blue channel ( CA — GB)
and the maximum of both.

chromatic aberration

Numerical results

Below the illustrations you find numerical results in the table.

Distortion Distortion Chrom.Ab. Chrom.Ab.

numerical result of distortion calculation
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Distortion (TV)
The results of distortion calculation are shown as SMIA TV-Distortion (SMIA = Standard Mobile

Imaging Architecture) and (EBU-) TV-Distortion. The SMIA definition has been widely adopted in the
mobile imaging industry. In the traditional definition, TV distortion is the change (A) in the center-to-top
distance divided by by the bottom-to-top distance. In the SMIA definition, both A and B, are bottom-to-

top distances.

SMIA-TV — Distortion = ——— %100 T T
A1
Az
A— Al + AZ
2 ~~~~~~~~~~~~~~~~~~~ -
TV — Distortion = ﬁ *100 l
H
——7]  AH
H
— 4

Distortion (LGD)

LGD mean: the average of lens geometric distortion of all grid positions

LGD worst: the maximal value of distortion

Chromatic Aberration

CA G-R mean: the average distance in pixel between the green and red channel

CA G-R max10: the mean value of the ten largest distances between green and red

CA G-B mean: the average distance in pixel between the green and red channel

CA G-B max10: the mean value of the ten largest distances between green and blue
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11. HISTOGRAM

The HISTOGRAM modul calculates the intensity histogram and detects pixel that are outside the
expected tonal range (dead or hot pixel). These dead or hot pixel are saved in a table that can be

imported by a camera for correction or used by external software.

The tool can be used to analyze “black”, “gray” and “white” images. A black image is produced by
blocking all light from reaching the sensor, e.g. take an image in a total dark room or cover the lens. A

white and gray image can be produced by taking pictures of a white or gray background.

| OECF || Color |[Resolution]| Shading || Distortion ||Histograr|

“Histogram” tab

11.1 Settings

Before starting analysis of HHISTOGRAM charts you have to define some settings.

Analyze-Presets: select the image layout. You can

choose between presets (black, gray and white image)

Gray Imag
White mage

select the chart layout for calculation of shading

Analyze

Subtract Background: it is more important for white and gray images than for black ones. Pixel that
are outside the expected tonal range shall be detected. To avoid the influence of inhomogeneous
illumination and shading, the background can be subtracted from the image. Therefore a 7x 7 filter is
used to calculate the background.
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Defect Pixel show DV outside: the threshold that is used to detect a
pixel as defect can be set individually. You can choose between

“Threshold” and several values for the standard deviation “Sigma”.

3 Sigma = 99.7300204% gg@gma

igma
4 Sigma = 99.993666% B Sigrma.
5 Sigma = 99.99994267%

6 Sigma = 99.9999998027 %

Thresholds: if you have subtracted background, insert values vor “ - Mean” and “ + Mean ” (values
greater and less than the calculated mean value). If you do not have subtracted background, insert

values for “Min” and “Max”.

insert values for threshold depending on “subtract background”

Select ROI: enable the checkbox if you want to select the region of interest

yourself. After doing all settings, press the “Start” button. You can select the
region of interest by drawing a rectangle around the region and double click on it

or use the right mouse button and press “Crop Image” and the analyzing process starts.

window for manual ROI detection rectangle around your region of interest
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Advanced Settings

By using the toggle button “ Advanced “ the Advanced Menu opens. Advanced

Check Cluster: enable this checkbox, if the defect pixel also
shall be analyzed for clusters. A cluster contains of at least two
adjacent pixel. This will encrease the computing time.

Advanced Menu

Maimum number of pixel that are reported in PixelMap and Resultfile: set the level from this no

display of outlier pixels in the pixelmap is shown.

left: number of outlier pixel is less than the level set in “Max Count PixelMap” and the pixels are shown in the pixel map

right: number of outlier pixel is greater than the level set in “Max Count PixelMap” and an information ist shown
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Files

Files for analysis have to be added to the build in file list using

the “+ “ button. Delete selected files with the “-“ button and

clear list with the “ C “ button.

file list

Processing
Files in Queue: all added files will be analyzed

: : L : File !
Files in Queue + Ext.: if you have made several pictures and
named them with extensions (e.g. black 01, black 02,

dropdown menu for processing

black_03, ...) you only have to add the image file with the
lowest extensions and iQ-Analyzer analyzes the further ones,
too. If your extensions are not numerical, specify them in the
SETTINGS.

Output
By using the dropdown menu below the file list you can configure the output properties.

Average: the average results of the selected images are saved
in the text file (if you have inserted “Files in Queue + ext.”)

Individual: the separate results for every image are saved in the

text file

drop down menu for output

Both: the average and separate results are saved in the text file

If all settings are made press the “ Start “ button to run the analyssis of the image(s).

iQ-Analyzer 135



°
IV HISTOGRAM Q

11.2 Analyzing process and graphical presentation

11.2.1 General

After setting up you can press the “Start” button and the analyzing process starts. In the upper frame
you see the progress bar. The numeric results saved autimatically as text (depending on your export

settings made in “SETTINGS”). Using the “Stop” button breakes the analyzing process.

Chadlheation Filet o1 S|

progress bar and Stop button

By pressing the “Image” button below the file list the image of the selected image file is displayed.

After analyzing you can switch between “Image“ and “Result® view.

[ Image | | Result |

“Image” and “Result” button

By pressing the “View” button in the down right corner of the “Image” view, the image opens in a new

window. A new opening window enables editing the figure e.g. zooming in/out.

ha .E)venn'ew (Det... @@]_

File Edit ‘Window
S e

[]

“View” button editing window and the image in a new window

Undock button

The graphical result is displayed in a new window.
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by pressing the “Undock” button the graphical result is displayed in a new window

Export button: The graphical result is displayed in a new window and you can save it as an image
file. The file format you can set/change in the “SETTINGS”.

* W Anakyzar
S i R GG i Sy i S x i

C\aindyzer MinageSut\cam 1 _shad 3. 96

by using the “Export” button the graphical result is displayed in a new window and can be saved
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11.2.2 Numerical and graphical results

By using the first dropdown menu you can choose the displayed result: Histogram or Pixel Map. In
case of Histogram you can choose between repesentation of direct and logarithmic (third dropdown

menu). The analyzed images can be selected by using the second dropdown menu.

dir it

dropdown menu for selecting results, images and representation

Below the graph two tables are shown with EXIF data and numeical results.

EXIF data numerical results

Numerical and graphical results

The following settings serve as example for explanation of numerical and graphical results:

example settings numerical results

Outlier: 4 pixel are outside the expected tonal range

Cluster: a cluster contains of at least two adjacent pixel

Mean: the mean value for luminance Y and the three color channels R, Gand Bis 0

Sigma: the standard deviation for luminance Y and the three color channels R, G and B is 0.1
Thres.High: the mean value was set as 10

Thres.Low: the mean value was set as 10
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Histogram
In the histogram view the counts (direct or logarithmic) are displayed depending on the digital values.

In this example “subtract background” is enabled, so that the digital value of the filtered image is set to
0.

Histogram direct count Histogram log count

The two blue dashed vertical lines marke the defined tolerance range.
Pixel inside are inside the expected tonal range. Pixel outside are
detected as dead or hot pixel. In this example four pixel (outlier) are
outside the range.

the dashed blue lines marke the
tolerance range

Pixel Map
The Pixel Map indicates the outlier pixel in

the image. X and y axes are image width
and height displayed in pixel. In the result txt
file the exact pixel postion for Y, R, G and B
are displayed and saved. In this example the
four outliers have the XY coordinates (for Y,
R, G and B):

Outlier 1: X=1034, Y=1598

Outlier 2: X=1034, Y=1599

Outlier 3: X=1035, Y=1598

Outlier 4: X=1035, Y=1599

Pixel Map with outliers, indicated with the red arrow
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12. UTT

The UTT module is designed to analyze the Universal Test Target (UTT) and provides an insight into

the complete image quality of all types of high end cameras and scanners used for archiving.

(MIcA [ utT | 42 |

The UTT chart has either to be cropped exactly or the environment has to be nearly homogeneous;

most suitable is a homogeneous white, gray or black background.

Croped UTT target (DIN A3) UTT targt (DIN A3) in a homogeneous environment

Note: If an error message about not enough memory appears, you may try one of the following points:
o restart the software or
e reboot windows or

e reduce volume of data (crop unnecessary areas, reduce to 8 bit)

Solution in Windows: increase virtual Memory and/or activate /3G switch (see Tech Note)
http://technet.microsoft.com/en-us/library/bb124810(EXCHG.65).aspx

Large image flles might always lead to a memory error. Try to reduce the amount of data, e.g.
by reducing from 16bit to 8bit externally.

If you have a memory issue, please do not use the "Manual Mode" for ROI Detection and leave the

"Rotate Image" menu to "0°"
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12.1 Settings

Before starting the analysis of the UTT charts you have to define some settings.

Chart Layout: select the chart layout file. It contains all  [EEEG—_GSE. gl
Chart Layowt
neccessary information about the chart layout. The UTT target is UTT _AD.chart ¥
available in the DIN sizes A4 and A3 to AO. The formats A3 to A0 IUTT_AQ.chart
. . . . . . UTT_Al.chart
consist of tiles. A3 is one tile, A2 consists of two tiles, A1 of four UTT_A2.chart
tiles and AO of eight tiles. The A4 format has a slightly modified LTT_A3.chart

UTT_Ad.chart

design (only two gray scales and one set of color patches).

A2

Al
IRE
:

The UTT formats consist of tiles

Reference Data: reference file for the UTT charts. By using the o ——

dropdown menu you can choose the reference data of the chart LUTT_tetaData_ADxls v

. LTT_MetaData_Alxls
you would like to analyse. UTT MetaData, Al s

LTT _MetaData_AZ xls
UTT _MetaData_Adxls
UTT_MetaData_adxls

Specification: the tolerance ranges are defined in the Specification:

specifications. 01-KB_UTT_Metamorfoze xs v
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Advanced Settings

By using the toggle button “ Advanced “ the Advanced Menu opens. Advanced

RGB Profile (if embedded Profile cannot be read)
For calculation of the image the embedded profile is used. If the profile cannot be read or no profile is

embedded, the profile is used that is set in the Advanced menu.

The specifications describe the profile that is

) ColorSpaceWarning

used for comparison of the image. Most
g . . . . Selected/embedded RGE-Frofile iz | sRGBIECET36E-2.1

speCIflcatlons use the eciRGB proflle version 2 & ColorSpace in Spec-File is] eciRGEvE

for calculations and Comparison_ If the image Pleaze select another RGE-Profile or check Specifications |
. . . . 0034

contains a different profile than eciRGB v2 a Lox |

warning appears, that the profile of the image

do not conform to the profile of the specification.

“Manual Mode” in “ROI Detection”
Beside the automatic mode for ROI (region of interest) detection a manual mode can be chosen. If the
manual mode is selected, there are two alternatives

e Crop Image: you can select the chart, further detections are done automatical

e Crop Image & Adjust Patches: you can select the chart and also adjust the patches

The manual mode is time and memory consuming. In most cases the automatic mode works

satifactorily.

Writing Meta Data to File

The results are written into the IPTC tag.
The |E-Analyzer uzes the software "exiftool'’ by Phil Harvey ta write

USing the “?” button a popup window reslts ta the IPTC Meta Datain the file.

PC: Put exiftoal.exe inta the folder "lib" in the |E-Analyzer folder.

) IE-Analyzer

Mac: Make sure that exiftool iz installed as directed on the exiftool

with information appears and you are [j homepage.
d?

linked to the website with the Exif tool of

Phil Harvey you need and you have to  «¢” putton and popup window with information about the required Exif tool
install if you use MAC OS X (under

Windows exiftool.exe is installed already).
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Write IPTC Tag: enable the checkbox if IPTC tags shall be written
Keep Original File: if the checkbox is enabled the Exif tool first makes a copy

of the original file (“filename.tif_original”) and modifies the original file. If you

want to use the original file, you have to delete the part “_original” from the
filename. If the checkbox is not enabled, the original file is modified during the

analyzing process.Recommended is to enable the checkbox.

Notes: the inserted notes are also written into the IPCT tag.

ROI Detection
By using the dropdown menu you can choose if the ROI (region

of interest) detection is done automatically (“Automatic Mode”) '*'*I"-”f”""‘ﬂ':_':: r'r'-"11':”j;3
Automatic Mode
or manually (“Manual Mode”). banual Mode

Manual Mode: After doing all settings, press the “Start” button. You can select the UTT chart by
drawing a rectangle around the chart and double click on it or use the right mouse button and press
“Crop Image”. If “Crop Image & Adjust Patches” is enabled in the Advanced Menu, you can adjust the

ROls manually

drawing a rectangle around the UTT target (DIN A3)
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cut out UTT (DIN A3) and adjustable patches

When the manual adjustment of ROls is done, double click on the image and the analyzing process
starts.

Files
Files for analysis have to be added to the file list using the “ + “ button. Delete selected files with the
“-“ button and clear the list with the “ C “ button.

Processing
Files in Queue: All added files will be analyzed

Files in Queue
Files in Queue + Ext.: If you have made several pictures and Filaein RBue =t
named them with extensions (e.g. UTT_01, UTT_02, UTT_O03, ...)

you only have to add the image file with the lowest extension and
iQ-Analyzer analyzes the further ones, too. If your extensions are
not numerical, specify them in the SETTINGS. Use Files in Queue
+ Ext. if you have made an image series with same settings. Do

not use this function if your charts consitst of several tiles.

Output

Individual: separate results for each image are saved in the text file _

Start
If all settings are done, press the “ Start “ button to run the analysis of the image(s).
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12.2 Analyzing process and graphical presentation

12.2.1 General

After setting up you can press the “Start” button and the analyzing process starts. In the upper frame
you see the progress bar. The numeric results saved autimatically as text (depending on your export
settings made in “SETTINGS”). Using the “Stop” button breakes the analyzing process.

progress bar and Stop button

By pressing the “Image” button below the file list the image of the selected image file is displayed.

After analyzing you can switch between “Image” and “Result* view.

“Image” and “Result button

Image View

The dropdown menu below the image offers two views:

;

ROI: the ROls (regions of interest)of the analyzed patches are marked in different colors

Original: the original image is shown
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Short explanation of the patches for measurements (exemplified by the A3 format):

i gl
i'i To} =

.

Lines Resolution Gray steps  Color patches Shading + Distortion

Lines: The yellow marked areas are used to test for dead lines that can occur during the scanniung
process and for shading (loss of intensity).

RESBINEBRE The nine red marked areas are used for resolution measurements.

The blue marked areas are the four gray steps.

The two black marked areas are used for color measurements.

The green marked ares are used for measurement of shading and distortion.
Within the green rectangles the average of the white and the the average of the gray patches are
determined for calculation of shading. Also the distances of the black lines are determined for

distortion measurement.
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By pressing the “View” button in the down right corner of the “Image” view the image opens in a new

window and gives a 100% view to the image for visual analysis.

l
—

“View” button overview window and the image in a new window
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12.2.2 Numerical and graphical results

The EXIF data are displayed in the lower left corner.

Image Image ExIF ExIF

EXIF data

Undock: The graphical result is displayed in a new window. This can be used to compare different

settings.

SeruITT_Ad.jpg

7] TonalReproduction gy
= Noise
Color
Resolution

Shading
Distortion
Lines

“Undock” button the undocked window

Export: The result is displayed in a new window and you can save it as an image file. You can

set/change the file format in the “Setting” tab above.
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’Z] TonalReproduction ﬂ

=

Color

E3
Resolution n
td
&

Shading
Distortion
Lines & |
Export.
“Export” button the undocked window and saving options

In the “Result” view you can choose the results by using the dropdown menu at the bottom left.

Mumerical

B 2 % X »x & »

Tonal Reproduction
WhiteBalance
GainModulation

Resolution
Shading
Distortion
Lines
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OVERVIEW
You get a overview of the analyzed parameters (Tonal Reproduction, Noise, Color, Resolution,

Shading, Distortion, Lines).

values are outside the tolerance that are specified in the selcted specifications (Artwork,
Unique Library, Non-Unique Library).

values are within the selected tolerance

@

NUMERICAL

The numerical results are diplayed.

Neutrals

Resolution

Resolution

Top
Bottom
Left

Short background information: Lab, LCH, Delta E, Delta L, Delta C, Delta H

If you express the Lab color space in polar coordinates you get LCH, where L is the luminance, C the
chrominance (saturation) and H the hue (color tone). Delta E indicates the overall difference between
reference and sample. The calculation method is defined in the specifications. To get more detailed
information about the difference it is interesting to see the difference in Luminance (Delta L) and hue
(Delta H).
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Neutrals

The results are displayed for the 20 gray patches of the gray scales. Using the dropdown menu you

can switch between the four gray scales (top, bottom, left, right). Values outside the tolerance range

are indicated red.

L*ref

L*sample

delta L is

delta L spec_Max
delta E is

delta E spec_Max
delta C is

delta C spec_Max
GainModulation is_L
GainModulation is_E
GainMod spec_Max
GainMod spec_Min
STD is

STD spec_Max

Luminance of the reference (specifications)
Luminance of the image

Calculated luminance difference (L*sample - L*ref )
Tolerance limit defined in the specifications
Calculated color difference

Tolerance limit defined in the specifications
Calculated chrominance difference (C*ref - C*sample)
Tolerance limit defined in the specifications

(Sample AL / Reference AL) x 100

(Sample AE / Reference AE) x 100

Maximum tolerance limit defined in the specifications
Minimum tolerance limit defined in the specifications
Calculated standard deviation of each patch

The standard deviation is not relevant for the specifications

Example for Gain Modulation

Sample L*a*b* values of the horizintal lower gray patches number 1 and number 2 of the UTT.

UTT L* a* b* Delta L Delta E
Gray patch 1 92.59 -0.88 -0.12
Gray patch 2 89.82 -0.74 0.82 277 2.93

Reference L*a*b* values of the lower gray patches 1 and 2 of the UTT.

UTT L* a* b* Delta L Delta E
Gray patch 1 95 0 0
Gray patch 2 92 0 0 3 3

Gain Modulation based on Delta L is: 2.77/3.00 =0.92 = 92% (OK)
Gain Modulation based on Delta E is: 2.93 /3.00 =0.98 £ 98% (OK)
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Color

delta E is The average (Mean), the maximum ( Max) Delta E of all color patches
delta E Spec Tolerance limit defined in the specifications

delta E Patch

delta L is

delta L Spec
delta L Patch

deltaC is

delta C Spec
delta C Patch

deltaH is

delta H Spec
delta H Patch

Grid

Delta White is

Patch number with the highest Delta E

The average (Mean) and the maximum ( Max) Delta L (luminance) of all color
patches

Tolerance limit defined in the specifications

Patch number with the highest Delta L

The average (Mean) and the maximum ( Max) Delta C (chrominance) of all color
patches

Tolerance limit defined in the specifications

Patch number with the highest Delta C

The averge (Mean) and the maximum ( Max) Delta H (hue) of all color patches
Tolerance limit defined in the specifications
Patch number with the highest Delta H

Absolute reference values (Ref) for the luminance of the white patches of
the checker board and the differences Delta L between the reference and

the sample

Delta White spec_Max  Maximum tolerance limit defined in the specifications

Delta Gray is

Absolute reference values (Ref) for the luminance of the gray patches of
the checker board and the differences Delta L between the reference and

the sample

Delta Gray spec_Max Maximum tolerance limit defined in the specifications

Distortion is The width of the squares are compared to the average width over the
whole image. The result of the distortion measurement is given as
percentage. The reference value “Ref’ is the average width over the
whole image.

Distortion spec_Max Maximum tolerance limit defined in the specifications
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Resolution

Resolution is measured on the nine resolution patches (topf left, top center, top right, center left,

center center, center right, bottom left, bottom center, bottom right), at each horizontal and vertical

slanted edges (left, right, top, bottom). Also the mean average is calculated.

SamplingEff is
SamplingEff spec_Min

Sampling Efficiency
(horizontal vs. vertical)

MTF10[lp/mm] is

MTF10[lp/mm] spec_Min
MTF 50 [Ip/mm]

MTF50[Ip/mm] spec_Min

MaxModulation is

MaxModulation spec_Max

Diff_horver [%] is

Diff_horver [%] spec_Max

MisReg. [px] is

MisReg. [px] spec_Max

Resolution

Claimed Sampling Rate

Obtained Sampling Rate

Resolved Elements

Average of the the sampling efficiency of the four edges

minimum tolerance limit defined in the specifications

If the limiting frequency equals Nyquist frequency, sampling
efficiency ist 100%

MTF10 is the highest spatial frequency with a modulation greater
than 10% (linepairs/mm or ppi).

Minimum tolerance limit defined in the specifications

MTF50 is the highest spatial frequency in linepairs/mm with a
modulation greater than 50%.

Minimum tolerance limit defined in the specifications

The calculated modulation of the sample
Maximum tolerance limit defined in the specifications; due to
sharpening during the digitalization of the image, values could be

greater than 1.

Difference between the horizontal and vertical resolution

Maximum tolerance limit defined in the specifications

On the four slanted edges the maximal shift of the color channels is
measured (shift of the red an green channel and shift of the blue
and green channel).

Maximum tolerance limit defined in the specifications

sampling rate specified in the meta information of the file. Most likely
the sampling rate is set in the control software (ppi and the related
Ip/mm). If it can not be obtained the default setting will be used instead.
It can be changed in the SETTINGS tab.

sampling rate measured on the image (using the average distance of
the black lines in the background).

obtained sampling rate x sampling efficiency (usable sampling rate)
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TONAL REPRODUCTION

The graph displays the tonal reproduction of the gray scales: luminance of the reference (specification)

vs. luminance of the sample. The four gray scales can be selected by using the dropdown menu.

Tonal Reproduction

Highlights |
Shadows

Tonal hepmdudion .V'j C'\analyzef\lmagéSet’\l.Jﬁ\.u.ﬁ._AS fit | Undock

Tonal Reproduction “Full”

The thin black line represents the luminance reference values L*-Ref (defined in the specifications,
the blue line represents the luminance results L* of the analyzed UTT chart. The tolerance range, that
is also defined in the specifications is displayed in green. Values that are outside the tolerance range
are outlined in red “Value Violation”. Numeric results are diplayed for the average and the maximum of
AL (luminance difference) and AE (color difference).

The dropdown menu down right of the graph enables an enlarged view of parts of the graph:
Highlights and Shadows.
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Tonal Reproduction “Highlights” Tonal Reproduction “Shadows”

WHITE BALANCE

The graph diplays the adjustment to keep the gray scale neutral. Outlined are the luminance L* vs. the

color difference AC* of the gray scales. The four gray scales can be selected by using the dropdown
menu.

WhiteBalance

EXIF

100 f oo |
0 v ||

Undock)[ Export ]

At best AC* is 0 (no color cast). The tolerance range, that is defined in the specifications, is displayed

in green. Values that are outside the tolerance range are outlined in red “Value Violation”.
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GAIN MODULATION

Gain modulation describes the reproduction of the sample in digital values. It is a comparison between

the steps of the sample and the resulting digital values. At a reproduction of 1:1 (e.g. 4 AL between

two patches in the sample correspond to 4 AL in the digital scanned image) the result is 100%.

The thin black line represents the gain modulation based on AE, the blue line represents the gain
modulation based on L*. The tolerance range, that is defined in the specifications, is displayed in

green. Values that are outside the tolerance range are outlined in red “Value Violation”.

NOISE

Noise measurement (standard deviation, STD) is made using two methods.

1. STD neutrals (thin black line): noise ist calculated on the patches of the gray steps. Due to the
production process of the chart, the neutrals may show slight structures which lead to higher
measured STD.

2. STD sfrnoise (blue line): The resolution patches are selected because these patches do not
exhibit any structure. The measured standard deviation is a result of the noise introduced by
the scanning device.
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Right

The tolerance range, that is defined in the specifications, is displayed in green. Values that are outside
the tolerance range are outlined in red “Value Violation”.

COLOR

delts E
dehta L
delta T
deta H
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On the left side the numeric results for each patch are shown and the amount of the color diffence is
visualized by colors - from dark green (AE = 0) to dark red (AE = maximum value defined in the

specification). On the right side a visual comparison of the color paches are shown (left: image, right

reference). The values for the color differences are defined in the specifications. You can choose
between the display of results for AE (color difference), AL (luminance), AC (saturation), AH (hue).

color bar for visualization of color differences:
from dark green (AE = 0) to dark red (AE = maximum value defined in the specification)

RESOLUTION

e e o e

Resolution is measured on the nine resolution patches (slanted edges):

Top left (TL) Top center (TC) Top right (TR)
Center left (CL) Center center (CC) Center right (CR)
Bottom left (BL) Bottom center (BC) Bottom right (BR)

The thin black horizontal lines illustrates the specification limits. The bars are colored green or red
depending on wether the results are within (green) or outside (red) the tolerance.
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Max Modulation: The maximum Modulation is 1 for an unsharpened image. If sharpening is applied in
the image processing the modulation may rise. It shall not be higher than the value set in the

specifications.

Color MisRegistration: The diagram represents the shift of color channels to each other.

Sampling Efficiency (horizontal vs. vertical):
If the limiting frequency (at 10% modulation) equals Nyquist frequency, sampling efficiency ist 100%.
The absolute comparison is shown in the lower center diagram.

MTF 10: MTF 10 is the highest spatial frequency with with a modulation greater or equal 0.1 (10%).

MTF 50: MTF 50 is the highest spatial frequency with a modulation greater than 50%.

Claimed Sampling Rate: sampling rate specified in the meta information of the file. Most likely the
sampling rate is set in the control software (ppi and the related Ip/mm). If it can not be obtained the
default setting will be used instead. It can be changed in the SETTINGS tab.

Obtained Sampling Rate: sampling rate measured on the image (using the average distance of the
black lines in the background).

Resolved Elements: obtained sampling rate x sampling efficiency (usable sampling rate)

SHADING
Shading describes the lost of intensity. Using the dropdown menu you can switch between

reprensentation “grid” and “lines”.

Grid: The shading
measurement is done inside the
green marked rectangle
displayed in the “Image” view.
The AL values are shown for the
right, left, upper and lower

border of the rectangle

Om
-
L
L
]
Im
s ]
L]

respectively for the white and
gray patches. Each measuring
point is one white respectively
one gray patch within the

rectangle.

Shading grid
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Lines: The shading
measurement is done on
the white and gray lines at
the uper (horizontal) and
left (vertical) border. 50
measuring points

uniformly distributed over

the lines.
NanRENagunNpaNpunyuun s N n g a N e gy AN g a Ny AR n g N N w e g gy NN N P A A N i
nage e w | ow
Shading lines
DISTORTION

The distortion measurement is done inside the green marked rectangle displayed in the “Image” view.
The width of the squares are compared to the average width over the whole image. The results of the

distortion measurement are expressed as percentage.

mae e EF L EXF
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The white, black and gray lines at the upper (horizontal) and left (vertical) boarder are checked if lines
are outside the expected values. So e.g. stripe patterns can be identified. Before calculation, the lines

are shading corrected.
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13. 42

The module 42 is designed to analyze the test chart “Forty Two” (TE42). With one single chart OECF
(Opto Electronic Conversion Function), dynamic range, resolution, shading, distortion, lateral
chromatic aberration, color reproduction, and kurtosis parameters can be measured according to 1ISO
standards and analysed with the corresponding software (iQ-Analyzer). The settings in the different

modules that are used for the module 42 can be seen if you load the TE42.myset in the SETTING
module.

(MIcA [ utT | 42 |

13.1 Settings

Before starting 42 analysis you have to define some settings.

setting “Chart Layout” setting “Reference Data”

Chart Layout: select the Chart Layout file. It contains all neccessary information about the chart
layout.

Reference Data: reference file for the TE42 charts.

lllumination [lux]: set the illumination of the chart. If you do not insert a value for illumination, a popup
window will appear when you press the “Start” button.

) Warning Dialog

; —

2 U2 um E]l_._| Chanalyzer\imageS etied 2336502 _panfz] 00_cofe_w_isol 00IPG:
The defined Luminance Thieshold of: 245 is not reached. Using
Exhrapalation to determine.

lumination of Chart [lux]:
1000|

popup appears if you do not have set illumination
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Adjust ROIs for Resolutio: After doing
all settings, press the “Start” button. You
can adjust the ROIs that are indicated
by rectangles. “Activate” the rectangles
by clicking the border. Now you can
adjust the ROIs manually. When the
manual adjustment of ROls is done,
double click on the image and the

analyzing process starts.

adjustable ROls that are indicated by rectangles

Files

Files for analysis have to be added to the built in file list using the “ + *

button. Delete selected files with the “-* button and clear the list with

the “ C “ button.

Processing
Files in Queue: All added files will be analyzed

Files in Queue

Files in Cueue + Ext.

Files in Queue + Ext.: If you have made several pictures and named
them with extensions (e.g. oecf_01, oecf 02, oecf 03, ...) you only
have to add the image file with the lowest extension and iQ-Analyzer
analyzes the further ones, too. If your extensions are not numerical,
specify them in the SETTINGS. Use Files in Queue + Ext. if you

have made an image series with same settings.
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Output

By using the dropdown menu below the file list you can configure
the output properties.
Awerage
Indrsidual
Average: the average results of the images and its following Awerage + Individual

images are saved in the text file, if you have selected “Files in
Queue + Ext”
Individual: separate results for every image are saved in the text file

Average+individual: the average and separate results are saved

Start
If all settings are made press the “ Start “ button to run the analysis of the image(s).
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13.2 Analyzing process and graphical presentation

13.2.1 General

Having done the setup up you can press the “Start” button and the analyzing process
starts. In the upper frame you see the progress bar. The numeric results and an image
with marked ROls are saved automatically as text and JPEG files (depending on your

export settings made in the “Setting” tab above). Using the “Stop” breakes the analyzing

process.

Chad heationFiled ot Sip

progress bar and Stop button

By pressing the “Image” button below the file list the image of the selected image file is displayed.

After analyzing you can switch between “Image“ and “Result® view.

[ Image | [ Result |

“Image” and “Result” button

“Image” view “Result” view

By pressing the “View” button in the lower right corner of the “Image” view, the image opens in a new
window and enables viewing the file content e.g. zooming in/out. This “View” is used for visual analysis

and should be reviewed at 100%.

“View” button editing window and the image in a new window
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In the “Image” View you can choose between different presentations. Original
Checklmage
Centerlmage

ROl -

dropdown menu in “Image View”

ROI with marked patches Original

Check Image Centerlmage

ROI: the ROls (regions of interest)of the analyzed patches are marked in different colors

Original: the original image is shown

Checklmage: the analyzed regions are marked in gray

Centerlmage: the stars from center to a defined percentage of the Nyquist frequency is shown. The

size of Centerlmage is 0.5 (0.5 equals an image which shows the star from its center to 50% Nyquist).

By pressing the “Result” button, the graphical and numerical results are displayed in the right screen.
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J il Analyzer

settings (left screen) graphical results (right screen)

Undock: The graphical result is displayed in a new window. This can be used to compare different

settings.

[ amaipos — . — —— - [o1%

Undock

“Undock” button the undocked window

Export: The result is displayed in a new window and you can save it as an image file. The file format

you can set/change in the “Setting“ tab above.
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“Export” button the undocked window and saving options

Two images, named with the extension “flename_center’ and “filename_check” are saved
automatically. One image shows the center of the Siemens stars and one the marked ROls. Path for

saving, image quality and size of the comparison image can be defined in the “Setting” tab.

saved image with color comparison “filename_color.jpg” saved image with marked ROls “filename_check.jpg”

The graphical results are displayed in the right screen. Below the graphical results some dropdown
menus exist. The first one allows choosing the result you want to be displayed (OECF, Color,
Resolution, Shading). The furtherdropdown menus allow different views depending on the result you

choose in the first menu (e.g. Delta E, Delta L, Delta C, Delta H for color analysis).

OECE | ] Setd
Calar W Set?

FResolution i N Exposure logarithmic Setd
Shading RGEY Reflectance All
|

depending on the the diplayed result (selected with the first dropdown menu) the further menus offer different views
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13.2.2 Numerical and graphical results

EXIF data and numerical results are shown which vary depending on the selection using the
dropdown menus. For further information of the results for OECF, COLOR, RESOLUTION and

SHADING please consult the relevant chapter in this documation.

Luminance Color Noise

Image Image EXIF ExIF

EXIF data and numerical results depending on the options choosen by using the dropdown menu

OECF

If you have chossen “OECF” the further dropdown menus offer different results and views.

OECF QOECF Lurinance

Color W AGE Density

Fesaolution i N Exposure lagarithmic
Shading Feflectance linear

Moise Mean | Max Input Dutput 150

mm-m “totalrstop] [330 BV [25 s
123 )] [ [pRotaln o50 weiol o1 |

-m-m h-l'llrr[T stop] -m
|

The results are explained in chapter OECF.
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Q

OECF

The OECF of the analyzed image(s) is
shown. It is a function of the digital
number depending on the luminance.
The two red vertical lines show the
dynamic range of the device. SNR is
defined as the ratio of the net signal
value to the standard deviation of the
signal value. iQ-Analyzer calculates a Y
(luminance) image and uses this this for

further calculations.

VN
The Visual Noise for the three Viewing
Conditions are displayed that are

defined in the “Settings”.

Noise

Noise diplayed as Standard Deviation.
The Standard Deviation is defined as
the square root of the absolute value of
the sum of variances from the signal

region.
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CIE

Presentaion of luminance L and

chrominance (saturation) C, defined in
the CIE LCH color space. The
colorspace is in the form of a sphere
with the three axes L, C and H (hue,
colortone). The L axis is vertical; from 0
which has no lightness at the bottom,
through 50 in the middle to 100 which

has maximum lightness at the top. The

C axis ranges from O at the center of
the circle, which is completely
unsaturated (i.e. a neutral gray, black
or white) to 100 at the edge of the circle

for maximum chroma or saturation

COLOR

If you have choosen “Color” the further dropdown menus offer different results and views.

MNumerica
Yisual Co
3D Bars

Fesolution CIE xY'
Shading CIE L*g**

AH WM sern | WN sz | YN ses

numerical results
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Numerical Results Visual Comparison
Numerical results of delta E, L, C, H, Visual Image (left) vs. Reference (right)
Noise (VN) depending on whar choose by

using the third dropdown menue.

3D Bars
Delta E values of the color patches in a

CIE xyY
The color patches of the image (square) and

three-dimensional wa
Y the reference (circle) are displayed in the CIE

xyY colorspace, where x and y are the

chromaticity coordinates and Y the luminance.
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CIE L*a*b*

The color patches of the image (square)
and the reference (circle) are displayed in
the CIE L*a*b*. L* is the luminance (L* = 0
yields black and L* = 100 indicates diffuse
white), a* describes the position between
red/magenta and green (negative values
indicate green while positive values

indicate magenta), b* describes the

position between yellow and blue (b*,
negative values indicate blue and positive

values indicate yellow).

The graphs of 3D Bars, CIE xyY, CIE L*a*b* can be rotated using the mouse the graph
can be rotated. The cursor looks like a circle.

Cursor

RESOLUTION

If you have choosen “Resolution” the further dropdown menus offer different results and views.

Overview MTF/SFR

sih Stars Y-MTF/SFR Setl
Ee aon Segments W-MTF/SFR Set2
Noise/Spectrum | Group V-MTF/SFR Setd

Pesolution  v| ClanalyzenimageSetited2).. v Siemens/MTF v | Overview ~ |LPiPH v|MTF/SFR v |[StarD

Selection of RESOLUTION results

Stan Sarl S Sl Stard

TF10 oevy {1373 [1173 [1175)
BTF25 coony[1220 987 _[1001
TS0 oony (1028|773 [a07

CA_gb
numerical results Siemens/MTF graphical resultSiemens/MTF - Overview
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Module 42

Siemens/MT — Segements

MosePaich- Mossfach- | MosePalch- | NomePaich- | MosePaich- | MosePatch-
Gassian 1/16| Grayred Dead- Dead- Dt et

TV-Distortion

numerical results Noise/Histogram

graphical resultNoise/Histogram — All

MoigePateh MomePateh- | ModePatch- | NosePstch- | MomePateh- | NosmePstch-
Gapsian 1§16 Grayref Dead- Dead- Dieaxe}- Dt

o Jior |
ENTI

numerical results Noise/Spectrum

graphical result Noise/Spectrum — All
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SHADING

If you have choosen “Shading” the further dropdown menus offer different results and views.

Luminance [fstop]
Luminance [+]
Luminance [CIE-L]
Color [CIE-C]
Color [G-R]

Color [G-B]
QOECF Moise Setl [vM]
Calar Maise Set? [v]
Fesolution Moise Setd [vh]
g Maise SMNRE [dE]
Shading “ ChanalyzenlmageSetie 42 VlLuminance [f... VIPIDt

Luminance Color Moise

numerical results

Luminance
Shading [f-stop]: the maximum shading of luminance in f-stops
Shading [%]: the maximum shading of luminance as percentage

CIE A L: the absolute average shading of luminace (CIE L)
AL = I-max - I-min

percentiles [DV] and [f-stop]: by inserting values for percentiles (in the Advanced mnenu) you get
information about the luminance distribution explained in digital Values (DV) and f-stops depending on

the choosen normalization.

Example: a percentile of 5 results in a digital value of -17.1. This means, 5% are less and 95% greater
than -17.1.

define values for percentiles in the Advanced menu

L eeee————

iQ-Analyzer 175



IV 42 Q

one graphical result : luminance shading

Color

CIE A Eab: the average color shading expressed in Delta E (CIE E)

In contrast to the Delta E calculation that is used in the COLOR module, in the SHADING module the
calculation of Delta Eab is done without luminance L. So you get informtaion only about differences in

colors without luminance.

AE,, =+/(Aa)® + (Ab)?

AE(CIE1976) = /(AL)? + (Aa)? + (Ab)?

AL = Lreference - I-sample
Aa = areference - a‘satmple
Ab = breference - bsample

CIE A C: the average color shading expressed in Delta C (CIE C)
AC =C -C

reference sample

AG-R: the average difference between green and red channel, explained in digital values

AG-R: the average difference between green and blue channel, explained in digital values

Module 42

one graphical result : color shading
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Noise

A SNR [dB]: the maximum difference of SNR, explained in dB

A VNSet1: the maximum difference of visual noise (viewing condition set 1)
A VNSet2: the maximum difference of visual noise (viewing condition set 2)

A VNSet3: the maximum difference of visual noise (viewing condition set 3)

_ Mod u le 42

one graphical result : noise
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V CHARTS - OECF TE240 / TE241 N\

V. SELECTION OF CHARTS USED FOR iQ-ANALYZER

1. TE240

ISO 21550 Scanner Dynamic Range Chart

OECF OECF OECF
24 22 19

OECF OECF
23 20

OECF
21

OECF
18

2. TE241

ISO 21550 OECF/Noise Chart with 20 gray patches, 1ISO 14524 / 15739, 10.000:1

OECF OECF
OECF 4 2  OECF

”IWI////////////J//,;:,:;;,:]::,:I:w,,l

BACKGROUND e e BACKGROUND

OQECF

17 OECF OECF 4
19 20
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3. ColorChecker TE188

4. ColorChecker SG (TE230)

Digital ColorChecker® SG

5.1T8 (TE258)
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V CHARTS - RESOLUTION TE253

6. TE253 / TE253 9x

E253 9x

of the structures

survey
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The TE253 9x contains three main structures:

A - harmonic Siemens stars for SFR Siemens on 9 positions in the image, additional gray patches for
linearization

B - edges for SFR Edge, four different modulations, additional gray patches for independent
linearization

C - gaussian white noise with different variances, a gray line between patches, four flat patches
without noise

A - Siemens stars

Structure A: harmonic Siemens star Segments of Siemens star

A.1 Harmonic Siemens star, 144 cycles per circle

A.2 Gray patches for linerization, even distributed between minimum and maximum density
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B Edges

B.1 Edge, slanted by 10°, 100% modulation

B.2 Edge, slanted by 10°, 80% modulation

B.3 Edge, slanted by 10°, 60% modulation

B.4 Edge, slanted by 10°, 40% modulation

B.5 Additional gray patches, 0.4, 0.5 and 0.6 reflectance

C White Noise

C.1 no noise, 0.5 of Dmax-Dmin

C.2 gaussian white noise, o = 1/4, mean as C.1
C.3 gaussian white noise, o = 1/8, mean as C.1
C.4 gaussian white noise, 0 = 1/16, mean as C.1
C.5 gaussian white noise, o = 1/2, mean as C.1

C.6 lien between patches C.2 and C.3, mean as C.1

BS
‘.
B.1 ' B.2
l.
B4 k B3
‘.
BS
C.1
c2
C6 -
C3
B
c4
C.5
1

iQ-Analyzer

182



°
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Declaration of subcharts

Subcharts SIEMENS

subcharts siemens

S\

subcharts edge
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Subcharts NOISE

subcharts noise
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V CHARTS - RESOLUTION TE261 A830

7. TE261 A830

TE261 A830 composed

of five subcharts

Top Left
Top Right
Center
Low Left
Low Right

o > 0 bd =

One of the five subcharts composed of 20

graypatches and four edges

Edge right
Edge left

B OTTO M Edge Top

Edge Bottom
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V CHARTS - RESOLUTION QA 62

8. QA 62

+

151719

+ SCANNER SFR & OECF #2 -+
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VI. COPYRIGHT AND TRADEMARKS

Trademarks

Windows is a registered trademark of Microsoft Corp., Matlab is a registered trademark of Mathworks
Corp., Photoshop is a registered trademark of Adobe Systems Corp., ColorChecker is a registered
trademark of Gretag-Macbeth AG

Copyright Information

By installing this software, you accept and agree to be bound by the terms of the software license
agreement that appears below.

iQ-Analyzer uses open source software

FFmpeg (Copyright © 2000-2010 by the FFmpeg developers): http://ffmpeg.org/

iQ-Analyzer is distributed with an automated FFmpeg 32-bit Windows build made by Ramiro Polla.
FFmpeg is licensed under GNU LGPL (http://www.gnu.org/licenses/Igpl.txt) and GNU GPL
(http://www.gnu.org/licenses/gpl.txt) licenses. FFmpeg is linked with libX264 (GPL).

You can download the complete source code used to build FFmpeg here:
http://ffmpeg.arrozcru.org/autobuilds/

VLC (Copyright © 1996-2010 by the VideoLAN-Team): http://www.videolan.org/vic/

iQ-Analyzer is distributed with a Windows installer of VLC Player. Please make sure the ActiveX plugin
is installed in order to use the Video Module with video files.

VLC media player is licensed under GNU GPL (http://www.gnu.org/licenses/gpl.txt)

You can download the complete source code here: http://www.videolan.org/vic/download-sources.html

ExifTool (Copyright © 2003-2010 by Phil Harvey): http://www.sno.phy.queensu.ca/~phil/exiftool/

iQ-Analyzer is distributed with the stand-alone Windows executable of ExifTool. This is free software.
To install ExifTool on Mac OS X please follow the instructions on the ExifTool homepage.
You can download the complete source code here.

dcraw (Copyright © 1997-2010 by Dave Coffin): http://www.cybercom.net/~dcoffin/dcraw/

iQ-Analyzer is distributed with custom builds of dcraw for Windows and Mac OS X. This is free

software.You can download the complete source code here.
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Copyright © Image Engineering GmbH & Co. KG, 2011

THE SOFTWARE FURNISHED UNDER THIS AGREEMENT IS PROVIDED ON AN ‘AS IS’ BASIS, WITHOUT ANY
WARRANTIES OR REPRESENTATIONS EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. IT IS SOLELY THE
RESPONSIBILITY OF THE CONSUMER TO DETERMINE THE SOFTWARE'S SUITABILITY FOR A PARTICULAR PURPOSE
OR USE. IMAGE ENGINEERING DIETMAR WUELLER, AND ANYONE ELSE WHO HAS BEEN INVOLVED IN THE
CREATION, PRODUCTION, DELIVERY, OR SUPPORT OF THIS SOFTWARE, WILL IN NO EVENT BE LIABLE FOR
DIRECT, INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES RESULTING FROM ANY DEFECT,
ERROR, OR OMISSION IN THE DISKETTE OR SOFTWARE OR FROM ANY OTHER EVENTS, INCLUDING, BUT NOT
LIMITED TO, ANY INTERRUPTION OF SERVICE, LOSS OF PROFITS OR GOOD WILL, LEGAL ACTION OR ANY OTHER
CONSEQUENTIAL DAMAGES. THE USER ASSUMES ALL RESPONSIBILITY ARISING FROM THE USE OF THIS
SOFTWARE, FOR WHICH IMAGE ENGINEERING DIETMAR WUELLER SHALL HAVE NO LIABILITY, REGARDLESS OF
WHETHER SUCH USE IS LAWFUL OR FORSEEABLE. IMAGE ENGINEERING DIETMAR WUELLER SHALL HAVE NO
LIABILITY FOR ANY DATA OR PROGRAMS STORED BY OR USED WITH THIS SOFTWARE, INCLUDING THE COSTS OF
RECOVERING SUCH DATA OR PROGRAMS. IMAGE ENGINEERING DIETMAR WUELLER RESERVES THE RIGHT TO
MAKE CORRECTIONS OR IMPROVEMENTS TO THE INFORMATION PROVIDED AND TO THE RELATED SOFTWARE AT
ANY TIME, WITHOUT NOTICE.
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