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ABSTRACT

A Quantitative Luminescence Imaging System (QLIS) was designed and con-
structed. The system was developed for use in imaging and quantitative
analysis of very low light level chemiluminescent phenomena. The luminescent
reactions are imaged via a microchannel plate image intensifier coupled to a
newvicon video camera. The video record of the reaction can be stored on
video tape or digitally captured by an image processing system which is integral
to a host computer controller. Since the particular experimental conditions
for which the QLIS was designed necessitate that the chemiluminescent reaction
take place in an RF flux within a waveguide, the system includes a coherent
fiber optic image transfer system which allows the video hardware to be mounted
externaily to the RF waveguide.

The QLIS is calibrated with a compact self-luminous light source of known
spectral content and radiance. The calibration routine allows quantitative
analysis of the chemiluminescent reaction; values for radiance, radiant flux,
and photons per second are calculated by the QLIS analysis software.

In addition to the calibration and quantitative analysis software, several
programs are provided which provide accessibility to image processor functions.
These codes facilitate general image capture and manipulation, image averaging,
histograms, and multiple image display.

This document details the QLIS instrumentation, software, and quantitative
analysis theory and provides instructions for operation of the system.






SUMMARY

Guidelines for use of the Quantitative Luminescence Imaging System (QLIS)
have been presented. The hardware was broken down into four major subsystems
including the imaging system, calibration source, RF waveguide and structural
support, and the computer system, Assembly and adjustment of the various
subsystems was explained.

The image processing capability of the QLIS was discussed. The software
necessary for control of the image processor was outlined, as was the data
analysis software. The procedure required to load the image processor drivers
was given.

The requirements for the quantitative analysis of QLIS imagery were
addressed. Equations for calculation of radiance, radiant flux, and photons
per second were developed.
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QUANTITATIVE LUMINESCENCE IMAGING
SYSTEM DESCRIPTION AND USER'S MANUAL

SYSTEM OVERVIEW

The Quantitative Luminescence Imaging System (QLIS) is a low-light-level
imaging and image analysis system developed by the Pacific Northwest Laboratory
(PNL) for use in experiments involving very low-light-level chemiluminescence
phenomena. The instrumentation represents a prototypical state-of-the-art
system for quantitative macroscopic luminescence investigations.
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APPENDIX A
SYSTEM ENHANCEMENTS

Several system enhancements have been provided in the period between
delivery of the QLIS and completion of this document. The enhancements provide
increased functionality and ease of use. These items include a high-level
software graphics Tibrary, computer-controllable power supply, RS~232 card
for the host computer, a professional quality VHS video tape recorder, and a
chrominance encoder.

The graphics software is entitled DISSPLA. It provides great versatility
in display of data, results, etc. A few of the many features inciude two-
dimensional and three-dimensional plotting, contouring, multiple fonts,
definable axes, and surfacing. A1l available options were purchased, including
CODEBOOK, a software routine which enables customized graphics routines to be
quickly assembled from pre-written sample programs. CODEBOOK should be par-
ticularly useful in learning to use the DISSPLA library,

The computer controilable image intensifier power supply is the OPELCO
#1390PS. It functions in the same manner as the manual setting power supply,
but provides an RS-232 controllable capability. In remote control mode, the
power supply will free the user from the need to pause and turn the gain setting
knob of the supply. When the necessary commands are inserted into the QLIS
software, the intensifier gain can be automatically reduced or increased as
needed.

In order to use the remote control power supply, it is necessary that
the host computer have an RS-232 port available for dedication to the power
supply. This requirement is satisfied by the DEC DZQ11-M, a four line asynch-
ronous multiplexed RS-232 card. The card is designed to be plugged directly
into the host computer backplane.

A professional-quality VHS video recorder is added to the system to provide
for easy and inexpensive real-time data storage. The stored video data can
be fed to the image processor for analysis at the user's convenience. The
recorder, a Panasonic AG-6300, provides high-level capabilities such as multiple
speed forward and reverse, dial search, repeat loop, and real-time tape counter.

A.l



The LENCO #CCE-850 chrominance encoder allows conversion of the three-
signal RGB output of the image processor to standard NTSC composite video.
With the encoder, the output of the image processor, whether black and white
or color, can be accurately stored on video tape. Without the encoder, only
the green output of the RGB signal could be recorded since it alone carries
the video sync information.
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APPENDIX B

COMPONENT VENDOR LIST

Image intensifier system

Model #KS-1380G image intensifier
Model #ITC-510 newvicon camera

OPELCO, Inc.

P.0. Box 17127
Washington D.C. 20041
Contact: Herman Esser
703-471-0080

Fiber optic image transfer

Model {(none - custom item)

INCOM, Inc.

205 Chapin Street
Southbridge MA 01550
Contact: Jerry Burke
617-765-9151

Image processor
Model #QVG/AFA/SP-423-08-83

Datacube, Inc.

4 Dearborn Rd.
Peabody MA 01960
Contact: Glen Ahearn
617-535-6644

Image processor driver
Model #VIOS-VMS-TK50

Process Software Corporation
35 Montague Road

Amherst MA 01004

Contact: Phil Denzer
413-549-6994
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Host computer
Model #Microvax II

Digital Equipment Corporation
Suite 101

North 300 Mullen Road
Spokane WA 99206

Contact: Keith Murphy
509-928-4977

Uninterruptable power supply
Model #84864-01

Topaz Electronics Division
9192 Topaz Way

San Diego CA 92123
619-569-7982

Calibration Source
Model #40108-4-5000

I-Lite Products Division
TLS Systems

245 South Plumer, Suite 19
Tucson AZ 85719

Contact: Marsh McCoy
602-882-9603

Computer graphics library
Model #CA-DISSPLA portfolio VMS Vax V10.5

Computer Associates International, Inc.
10505 Sorrento Valley Road

San Diego CA 92121

Contact: Louise Courtier

619-452-0170

RS-232 card for host computer
Model #DZQ11-M

Digital Equipment Corporation
Suite 101

North 300 Mullen Road
Spokane WA 99206

Contact: Keith Murphy
509-928-4977
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Remote control image intensifier power supply
Model #1390PS

OPELCO, Inc.

P.0. Box 17217
Washington D.C. 20041
Contact: Herman Esser
703-471-0080

YHS recorder
Model #Panasonic AG-6300MO

Northwest Electronics, Inc.
P.0. Box 3047

Spokane WA 99220

Contact: Lynn Treffry
800-46B-9274

Chrominance encoder
Model #CCE-850
LENCO
P.0. Box 348
Jackson MO 63755

Contact: Customer service
314-243-3147

B.3
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