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Purpose of the Cooperative Research and Development Agreement

The primary purpose of the “modification and validation of an automotive data processing unit
(DPU), compressed video system, and communications equipment” cooperative research and
development agreement (CRADA) was to modify and validate both hardware and software,
developed by Scientific Atlanta, Incorporated (S-A) for defense applications (e.g., rotary-wing
airplanes), for the commercial sector/surface transportation domain (i.e., automobiles and trucks).
S-A also furnished a state-of-the-art compressed video digital storage and retrieval system
(CVDSRS), and off-the-shelf data storage and transmission equipment to support the data
acquisition system for crash avoidance research (DASCAR) project conducted by Oak Ridge
National Laboratory (ORNL). In turn, S-A received access to hardware and technology related

to DASCAR.

Data Acquisition System for Crash Avoidance Research

DASCAR was designed for the National Highway Traffic Safety Administration’s (NHTSA)
Office of Crash Avoidance Research. The primary objective of the project was to develop a
portable DASCAR that will allow driver performance data to be collected using a large variety of
vehicle types and that would be capable of being installed on a given vehicle type within a
relatively short-time frame. DASCAR was designed and implemented in two phases. During
phase I a feasibility study for designing and fabricating DASCAR was conducted. Human factors
research needs were evaluated, and existing methods, measures, techniques, hardware, and
software for evaluating the driver/vehicle/environment were identified. In the second phase of the
program, DASCAR was actually developed, constructed, and validated. The development effort
for DASCAR was driven by a number of requirements which are briefly described below.
Parameters and Measures. The data acquisition system is capable of collecting and analyzing
driver-related, vehicular, and environment parameters and measures. Driver-related variables
consist of driver control actions, equipment status, and physiological measures. Parameters that
are currently recorded by DASCAR are exhibited in Table 1. A few of the environment
parameters are sensor derived; most of them are however video derived. The data acquisition
system can collect other varnables if a researcher so desires. All that would have to be done

would be to add additional sensors.

Off-the-Shelf and State-of-the-Art. The data acquisition system consists of both off-the-shelf
hardware and software, and state-of-the-art technology. ORNL procured most of the system
required equipment. The hardware was subsequently modified as appropriate for DASCAR
application. Some of the hardware and software had to be designed and developed from scratch.

Portability. The data acquisition system is portable. It can be installed in a particular vehicle
quickly and can rapidly be removed and placed within another vehicle. It takes between one and
two weeks to install the complete DASCAR within a new automobile or truck, depending on the

vehicle type and configuration.




Table 1. Parameters Currently Collected by DASCAR

Driver Parameters

Driver Control Actions
Accelerator/throttie
Brake pedal
Steering wheel
Time between accelerator release and brake application (derived)

Equipment Status
Auxiliary device (e.g., side-object detection)
Brake lights
Hazard flashers
Headlights
Horn
Parking lights
Rear window defogger
Rear window wiper
Seat beits
Turn signals
Windshield wipers

Physiological Parameters
Core temperature
Electrocardiogram
Electroencephalogram
Electromvogram
Electrooculogram
Fidget index
Galvanic skin response
Respiration
* Skin temperature

Vehicle Parameters
Distance traveled (derived)
Elapsed time (derived)
Forward velocity (derived)
Heading
Headway
Lateral acceleration
Lateral lane keeping
Longitudinal acceleration
Pitch
Roll
Tailway
Time-to-collision (derived)
Vehicle location
Vertical acceleration
Yaw

Environment Parameters

Sensor Derived
Tllumination
Lumination
Noise/sound




Time of day

Video Derived
Car lights
Delineation
Distracting lights, obstacles, and signs
Exits
Hand positions
Haze/dust
Head movements
Intersections
One- or two-way traffic
Parked vehicles
Pedestrians
Posted speed limits
Precipitation
Road lighting
Road surfaces
Road types
Surrounding field of view
Traffic conditions
Traffic events
Traffic lights
Tumns/hills
Which lane the vehicle is in

Automobiles and Trucks. The DASCAR was designed so that it can be positioned within
virtually any passenger vehicle. It can be installed within a wide range of vehicle types (compact,
intermediate, and large automobiles, minivans, and small, mid-size, and large trucks) built by the
three United States (U.S.) domestic vendors (General Motors, Ford, and Chrysler).
Unobtrusiveness and Inconspicuousness. The data acquisition system is both unobtrusive to the
driver and inconspicuous to the outside world. Placement of hardware within a vehicle does not
obstruct the driver's primary task of driving. Instrumentation, cables, and wires connecting
different pieces of the system are hidden, well out of the view of the driver. Antennas, sensors,
and cameras are situated on the exterior of the vehicle so that they cannot be seen by other
drivers. As far as possible, the vehicle looks and drives like any other vehicie on the road.

Modularity and Flexibility. The DASCAR was modularly designed; that is to say, the system
permits installation of only those data collection capabilities required for a particular study. An
individual does not have to instrument the vehicle with the entire system in order to collect or
record a subset of parameters. The data acquisition system was designed so that it has the
flexibility to accommodate new data acquisition and sensor technologies as the state-of-the-art

changes.

Three Modes of Data Collection. The DASCAR has three modes of data collection. The first
consists of recording parameter data onboard the vehicle via a laptop computer. This mode
provides a backup capability in the case of radio-link failure or signal corruption during data
transmission. The second mode comprises radio telemetry. The radio telemetry link is used to
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transmit data from the vehicle to a base station during use at a test track. The third includes
cellular telephone equipment. This technology is employed to transmit data from a vehicle in an
open-road situation, anywhere in the U.S .| to a base station that may be located a few, to many
hundreds of, kilometers away.

Extended Periods of Recording Data and Cost. The DASCAR collects parameter data over two
extremes of time - from as little as 20 minutes to as much as six months. The data acquisition
system was designed with cost as a main consideration. Technical capabilities - cost tradeoff
analyses were performed for-each part of DASCAR.

DASCAR Components

The DASCAR consists of seven components: a data acquisition platform, a data storage and
transmission system, a power system, an equipment status bus (ESB), a sensor suite, a video data
system, and a central data collection/analysis facility (CDC/AF). The hardware and software
which were modified and furnished by S-A was included as part of the DASCAR prototype
delivered to NHTSA. The S-A supplied equipment consists of microprocessor-based hardware to
perform signal conditioning, execution of data storage, and communication via multimedia.

Data Acquisition Platform and Data Storage and Transmission System. The data acquisition
platform is used to capture and process signals from the various sensors installed within and
around the vehicle. The data storage and transmission system is composed of several
components: cellufar telephone equipment, radio telemetry, satellite transmission equipment, a
laptop computer, docking station, and a small computer system interface (SCSI) two hard drive.
The system is utilized to receive, assemble, transmit, store, integrate, analyze, evaluate, and
interpret the pdrameter data collected via the DASCAR sensor suite.

Power System. The DASCAR power supply consists of three main components: electronic
isolation from the vehicle electrical system, sealed lead-acid (gel-cell) storage batteries, and a
switching precision power supply. The electronic isolation system provides total separation from
the vehicle power system when the vehicle is powered down. This capability prevents the data
acquisition system from draining the vehicle's battery during power-down, which could preclude
the motorist from starting the vehicle. This electronic isolation component prevents fluctuations
in the vehicle charging-electrical system from entering the DASCAR power supply when coupled
with the gel-cell storage batteries.

The gel-cell storage batteries serve two purposes. First, they serve a power-smoothing function,
absorbing any ripples and spikes which may occur as a result of irregularities in the vehicle
charging system, and they compensate for lowered voltages which may occur, for example, when
the vehicle sits in traffic with the air conditioning going in summer heat. These batteries also
provide the power required for volatile memory preservation during power-down of the data
“acquisition system. The remaining power supply component is a precision direct current




switching power supply. This component provides the required voltages for the various
DASCAR items.

Equipment Status Bus. The ESB is used to monitor the use of auxiliary devices, brake lights,
hazard flashers, headlights, horn, parking lights, rear window defogger and wiper, seat belts, turn

signals, and windshield wipers.

Sensor Suite. The DASCAR sensor suite comprises transducers, systems, devices, sensors, and
meters to gather parameter data from the driver, vehicle, and environment. The sensor suite
includes: linear position transducers, a pedal force transducer, an accelerometer, an ambulatory
data recording system, a six degrees of freedom orientation sensor, Hall-effect sensors, an
electronic compass, range sensors, radiometers/photometers, a sound level meter, a lateral-
position lane tracking system, and a global positioning system (GPS) receiver.

The linear position transducers are employed to collect accelerator/throttle and steering wheel
data from the vehicle. The pedal force transducer is utilized to record brake pedal application
force. The accelerometer 1s used to collect fidget index data from the vehicle driver. The
ambulatory data recording system is employed to collect core temperature, electrocardiogram,
electroencephalogram, electromyogram, electrooculogram, galvanic skin response, respiration,
and skin temperature data from the driver. The six degrees of freedom orientation sensor is
utilized to record acceleration (lateral, longitudinal, and vertical), pitch, row, and yaw data from
the vehicle. The Hall-effect sensors are used to collect distance traveled and velocity data from
the vehicle. The electronic compass is employed to record heading data from the vehicle. The
range sensor is utilized to collect headway, tailway, and time-to-collision data from the vehicle.
The radiometers/photometers are used to record illumination and lumination data from the
environment outside the vehicle. The sound level meter is employed to collect steady state and
impulse noise and sound as heard by the driver inside the vehicle. The lateral-position lane
tracking system is utilized to collect lateral lane keeping data from the vehicle. The GPS receiver
is used to collect vehicle location and route traveled.

Video Data System. The DASCAR video data system comprises both color and black-and-white
video micro cameras, a vertical interval time code (VITC) generator, a digital quad picture
processor, a digital picture transmission system, a CVDSRS encoder, and a super VHS recorder.
The micro cameras are employed to record video data inside the vehicle and in the outside
environment. They consist of camera heads, lenses, pick up devices, and cables. The VITC
generator is utilized to time code the video output from the micro cameras and to provide video
data synchronization with collected sensor data. The digital quad picture processor is used to
display and record images from four video micro cameras at one time. The digital picture
transmission system is employed to send high quality color pictures to the CDC/AF in near real
time. Both the CVDSRS encoder and super VHS recorder are employed to collect and handle
video from the micro cameras installed within and around the vehicle. The CVDSRS encoder
digitizes and compresses analog video material in real time. The super VHS recorder must have a

12 volt direct current input.




Central Data Collection/Analysis Facility. The CDC/AF consists of components that support,
analyze, and collect parameter data from the DASCAR prototype. Support systems include: a
CVDSRS decoder, radio telemetry hardware, satellite-reception equipment, a digital quad picture
processor, a super-VHS recorder, a super-VHS monitor, and a digital picture receiver system.
Analysis of the acquired parameter data is facilitated by a personal computer and special
supporting software. Collection of the DASCAR sensor and video data at the CDC/AF is
handled in several ways: it is received through radio telemetry equipment; it is transferred via
satellite equipment; and it is received through cellular/land lines. The CDC/AF also contains data
storage devices compatible with the DASCAR prototype devices. They are used for archiving
information and directly downloading parameter data from the DASCAR prototype.

CRADA Tasks

The technical objective of the CRADA was to modify and validate data acquisition, storage,
retrieval, and communications/transmission hardware and software manufactured by S-A for
application to the DASCAR which was designed and developed by ORNL. The work conducted
under the CRADA was subdivided into three tasks; each is described below.

Modification of S-A Hardware and Software. The main objective of the first task was to modify
the DPU developed by S-A for the Department of Defense for applicability to the data acquisition
system constructed by ORNL for NHTSA. This task was performed almost entirely by S-A;
ORNL, however, provided background information on DASCAR. S-A modified their DPU, both
hardware and software, as appropriate for incorporation within DASCAR. The functionality of
the DPU was tailored to individual DASCAR sensor requirements. Sigma delta convertors
allowed elimination of most of the analog circuitry, and digital signal processing and use of
techniques such as signal averaging allowed for fast, flexible diagnostic performance.

The modified DPU consists of a number of input multiplexers which permit up to 42 analog inputs
per board along with four digital inputs. It is capable of high speed analog/digital data acquisition
and fast Fourier transform conversion of time domain data to frequency domain data. Each board
provides signal conditioning and analog-to-digital conversion, and terminates in a choice of either
an RS-232 or RS-422 data bus output. The boards can be mounted in either a single-board case
or a multi-board chassis with a passive backplane. The DPU contains four megabytes of flash
memory, permitting nonvolatile storage of local data-collection programs and/or data, thus
providing the flexibility necessary for changing sensor needs without changing hardware. This
flexibility is especially important since DASCAR will be used in a variety of different research
settings requiring different sensor suite configurations. In addition, software-based diagnostics
can be easily upgraded as sensor technology changes over the life of the DASCAR package.
Technical material on S-A’s DPU is presented in the appendix.

Delivery and Integration of the S-A Hardware and Software. The major purpose of the second

task was to deliver the modified equipment and other S-A hardware and software, and to
integrate the equipment into DASCAR. Performance of the task was divided between S-A and




ORNL. S-A’s contribution to the second task was to provide engineering services and a modified
DPU to support decentralized data collection of the DASCAR data.

S-A also supplied the following material for the DASCAR prototype: cellular telephone
equipment (i.e., a modem, cellular data interface, and a cellular telephone); radio telemetry
hardware; satellite transmission equipment; a laptop computer, docking station, and SCSI-2 hard
drive; super-VHS recorder; and CVDSRS encoder. In addition, S-A provided cabling for
interconnecting the DASCAR sensor suite with the DPU and other S-A provided equipment, and
system operation and maintenance manuals.

The cellular telephone system is used to transmit sensor suite data and digital pictures from the
vehicle to the CDC/AF in near real time, and to receive data back from the facility. The radio
telemetry and satellite transmission equipment support short and long-term positional monitoring
and data transmission requirements. The radio telemetry is employed to transmit data from the
vehicle to a base station during use at a test track. The satellite system produces two-way global
data communications and precise GPS position determination. It is utilized during testing under
open road conditions. The laptop computer is a 486-based system with a 545-megabyte hard
drive. The docking station provides the required ISA slots for the CVDSRS encoder. The SCSI-
two hard drive is utilized to assemble and integrate the video data digitized and compressed by the
CVDSRS encoder. Brief material on the equipment that S-A provided for the DASCAR
prototype is shown in the appendix.

S-A supplied the following hardware and software for the CDC/AF via the CRADA: CVDSRS
decoder; radio telemetry; and satellite-reception equipment (i.e., Macintosh II computer, GPS
recetver, Inmarsat Standard C transceiver with antenna, and Mapstar software). Mapstar is a
graphic display? communications, and database-management systems for vehicle tracking
applications. With this software a user is able to track vehicles, send and receive messages,
establish data communications, and obtain vehicle status reports. Vehicle locations are displayed
on maps, which may be customized to the human’s specific requirements, providing an interface
for the individual to the map display and two-way communications. Using Mapstar, the CDC/AF
is able to monitor in near real time, the location and speed of all vehicles in the fleet, and send and
receive messages. Th appendix displays information on the S-A hardware and software furnished
through the CRADA for the DASCAR CDC/AF.

Once all of the equipment, hardware, and software had been delivered, ORNL tested and
evaluated each component of hardware against S-A’s specifications and ORNL’s own standard of
expected performance. The equipment was subsequently installed on an individual basts within an
ORNL vehicle. This procedure allowed ORNL to determine the most unobtrusive,
inconspicuous, and cost-effective mounting location.

ORNL incorporated and integrated the S-A supplied hardware, software, and equipment with the
other DASCAR components. A preliminary “shakedown” of the complete system was then
carried out. The DASCAR was examined and evaluated as a complete unit. Sampling rates and




measured parameters were analyzed to ensure optimal performance and true validity of the
acquired data. Once these data were gathered, ORNL adjusted and re-calibrated the system
accordingly. DASCAR was subsequently removed completely and installation was repeated a
number of times to gain an accurate idea of complete installation, operation, and removal of
DASCAR. Upon satisfactory completion of the DASCAR construction and preliminary
shakedown, ORNL provided NHTSA with an operational demonstration of DASCAR at their
East Liberty, OH test facility. The demonstration included an on-the-road demonstration of the
entire data acquisition system using NHTSA’s test track. In addition, the demonstration also
consisted of a briefing, containing the following:

. A description of the installation process and portability of the system.
. A description of the sensor technology used and their calibration.

. A description of the parameters measured.

. A description of the video system and its technology.

. A description of the data acquisition/transmission process.

. A description of the data reduction/analysis process.

Installation and Validation of the S-A Hardware and Software. The principal objective of the
third task was to install the modified equipment and other S-A furnished hardware and software,
along with the other DASCAR components, and validate the whole data acquisition system. This
task was performed almost entirely by ORNL; S-A did, however, support installation of their

equipment.

ORNL generated a plan for validating the prototype data acquisition system with regard to:
removal of DASCAR from an existing vehicle, and installation and calibration in other vehicles;
reliability of thé sensors and systems; data collection/transmission process (data integrity); impact
on the driveability of the vehicle and obtrusiveness of the system to the driver; data analysis
procedures; conspicuousness of the vehicle to other drivers; and DASCAR installation and
removal training and documentation. In order to identify any operational problems not captured
by the systems testing and evaluation, the validation plan also addressed a short-term pilot
research program to manipulate DASCAR under operational conditions using “naive” drivers.
The effort exercised the full capabilities of the data acquisition system. ORNL subsequently
evaluated and pilot tested the data acquisition system using the validation plan. The plan was
implemented in full at the NHTSA East Liberty, OH test facility, and was carried out as a
cooperative effort with the Vehicle Research and Test Center staff.

ORNL assessed the time required to remove DASCAR from a vehicle and the time required to
install and calibrate the system in other vehicles. Installation and calibration in five other vehicle
types were carried out and included:: one compact, one full size vehicle, one minivan, one
multipurpose vehicle, and one heavy vehicle. All problems encountered in the installation and
removal process were documented. Since DASCAR is intended to be installed on a wide variety
of vehicles with different vehicle imposed constraints, it is likely that problems with installation
will be highly vehicle specific. For this reason, ORNL sampled (i.e., examined, not installed) at




least four vehicles in each class, representing a cross section of manufacturers, to identify, to the
greatest extent possible, the problems that can be anticipated in installing the data acquisition

system.

ORNL determined the reliability of the sensors and systems by exercising DASCAR (installed in
a vehicle) under a variety of conditions including: day/night, rain, reduced visibility (e.g., fog),
various roadway conditions (e.g., level, hilly, and rough), hot/cold weather, different drivers
(driving styles), and different installers/repeated installations. This was used to define: the
conditions under which data collection can take place; the installation, and removal practices and
constraints that will maximize system/sensor reliability; and the specific limitations of conditions
(if any) under which an equipped vehicle can be utilized or of the parameters that can be
measured. Since installation and use in different vehicles or types of vehicles may influence
system reliability and constraints, reliability was investigated for each vehicle type. For one
vehicle type, ORNL evaluated systems reliability over a continuous period of 30 days with
particular attention paid to maintenance of calibration and data integrity.

Data were collected under the variety of conditions defined above to determine the integrity of
data from the sensors to the point of analysis. Where raw data is transmitted (i.e., not recorded
onboard) to the CDC/AF, ORNL compared raw data collected directly from the sensors and
analyzed separately from vehicle systems, with data collected at the data collection point using
vehicle systems. This process was performed for all parameters with a sufficiently long data-
collection period to be assured of data integrity.

ORNL ensured that the installed DASCAR does not impact the driveability of the vehicle, and
specifically does not compromise safety frcm the standpoint of vehicle handling and/or visibility.
ORNL further made sure that the system is as unobtrusive to the driver of the vehicle as possible.
All instances where either the operation of the vehicle or performance of the driver is unavoidably
compromised by DASCAR were documented. At no time, however, was the safety of the driver

jeopardized.

To ensure that the characteristics, format, and variability of the collected data are compatible with
the potential analysis strategies, ORNL exercised the recommended data-analysis procedures for
each of the parameters measured. Given the desire to minimize the impact of an instrumented
vehicle’s appearance on the behavior of other drivers, ORNL assessed the conspicuousness of an
instrumented vehicle and how it might influence the behavior of other drivers.

ORNL exercised the training procedures and documentation for installing, calibrating, operating,
maintaining, and removing DASCAR to make sure that individuals not involved with the
development and construction of the data acquisition system could successfully conduct the

necessary activities.




APPENDIX
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M proxim

¢ - Date: July 20, 1993
Name: Don Brad Fax # 6§19-479-6200
Company:  Scienufic 1S

From: Mat Aver

Dear Don:

Thank veou for your interest in the ProxLink™ famuiy of wireless asynchronous £§-232
sroducts. Traclosed please find the informanon you requested.

~-oxLink is designed for users who need 19 extend asyncihronous connectivary 10 locatons
“hat are difficuit of eXpensive 1o Wire G Nave wirsiess ConnRecuvity requirsments exisading
*3 800 fse: or more. In essence, a peir of ProxLinks acts as a wirsless replacement feran
-—a aaa

23-222 cable. The standard product supponts a range of up 1o 300 fest, and our KR ":xz2
-ange” model can operate up t0 800 feet or more, depending on the operanng envircnment

From the factory floor to office settings 1o outdoor environments, no RF communication is
more reliable than ProxLink's spread spectrum. Installation is easy and no FCC site
license is required.

ProxLink is designed for applications such as:
* Factory floor data collection and NC downloading
¢ Connecting dumb terminalis 10 2 host
* Point-of-sale applicatons
¢ Building to building line-of-sight communicadons
¢ Process monitoring
* Any difficuit or extended dismance RS-232 ceanecdon

A o

Enclosed please find the wiormation you reguested. If you need further infarmagon or
would like the name of the Proxim Represenmrive nearest you, please caili us at
(415) 960-1630.

Thank you for your interest in Proxim's ProxLink.

Sincerely,

Account Manager

Temm, ine
TR Mo SaAnnstt AVRNUS
SN veaw, Com 34043

PORET AN e atT) 824.8520
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EroxLink " Radic Moduie

Vireiess RS-232 Connec:ivity

3]

Qverview

=rexliak crovides 2 sumple end retialble wirsiess renigceman: or any P,S.'.jjz
nk. ilizing Proxums unque spreas am RF 1ecnnoiagy i the FO

o 5T H
zpgroved $02-528 MHz band. Proxiink unil communicaie tnrougn xal!s and
2her 6OSLUCLLONS.

i

e standard Proxlink offess excellent intermadiate range of about $00 fas:,
~atle the ProxLink/XR provides extended rangs capabilitiss ¢f 500 feer or
mcre. depending on the specifics of the operuonal eavironment, (These
distances can be achteved, "out of 2 box” anywdere in the Unitea Slates.
.inout the need for an FCC site hicense.) Proxlinks 2re shigged with an
aatenra, RS.232 cable, power supply, and a {ull cne yeay warran:y.

= axlink's muitple channel opticas and robust Tuiit-in nerw o H1oESh
;.oport numercys modules operaung simuilanes: sly withou, .r'"':cr'.."- wiin
:zeh sther. Units can be paired in 2 simple "cass through™ fouit-i0-70int
~ode or operated in various other 1opologies, | .zhz.ng the progremmable
nacketized mode capability.

Beneflts
¢ Plug-and-Play inswatlation - wireless RS-232 in minutes

L .. . . .
* No FCC Site Licensing - ProxLink gives the user control of their own
airwaves —without govermnmant licensing.

» Guaranteed Error-Free Communicasion - Spreed specirum race and 100%
~rror detection easure reliable communication everv ume.

» Excepuional Syssem Performance - RS-232 data rates up 10 15.2 Kbaud (full
dupiex) handle demanding senal epphicaucns.

o Flexibie Configuration Siored in EXPROM - A wiqde range of taud rates and
flow cenzol options can be selected and saved in ProxLink's non-volatile

memory. I
! Appiications Devices
i« Data Collestion + Serial Termunals
lx + Messuring Systexs s Card Readers
i » Process Monitoring * Personai Computsr
- Deskiop/Laptop Computers i Scanness
|+ Remote Printess | * Printers -
© Zavirenmental Monttoring i+ Programmable Legic Controilers \
|« Sagurity Systems « Hanaheld Data Recorders -
) Y Sy SERNSL I TR
? % col i) ¢ IR

B TEITE 1T T AT TAM IS T ra £}
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Thaia rate

inosgenignl channets

Power Requirements
Power connector

Voltage
Maximum current
Typical current

Packsaging
Antenna 4
Moduie size (w/o antenna)
Weight (wilhi antenna)
Status LEDs

Environment
Tamp. (Speraung/storage}
Reistive humidity

RS2 - L

Broxiink Modeis

ProxLink ProxLink XK
~= 1200, 2433, 1300, G600, 13,200 tauc -~
- 3208 BilS. G DAy, L sWep it —=
——— Soppn femzle D connecior -

TS, DSR. XON/XOFF -~

0CmW nomingl) 200mWinominel)
247 Kbkps 121Kbps
nz s 100w fent 2510 400+ f=2t

2.5mum femasie

DC power jack
69V 9V (9.5V meax.)

250 mA 380mA

~ {S0mA ==+ <~ -

2.5mm maie
DC power jack

———————— 40" % 6.50"x 075" — -
: 12 cunces -

—— Power, Camer Detect, Regoive Dats -

— 207 40P T 50% 0 »88°C -
- 205% 1 909 (nen-condensing) -

+ Proximm's ProxLink r2dio modulss are cerufied under the FCC's (Par 135)
spread specum regulaucns ailowing fcr their nonslicenssg use 1n tne

Unlwx Stawcs.

proxim

Proxim. In¢.
265 North Bermnardo Ave
Vountain View, CA 94043

N

Phone (415) $60-1630 Fax (415) 964-5131
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ProxLink/XR~ Q&4A Séproxi
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Questions and Answers ) e
about ProxLink/XR Radio
Moduies from Proxim. Inc.

4 & @

-
oy -

Zonnect RS-222 devices hare

ProxLink is a spread spectrum radio module which permits almost any RS-232 connection to be
replaced with a transparent wireless connection, You sunply plug your RS-232 devices into 2 pair 0!
ProxLinks and obtain a wireless RS-232 link with a range of up to 300 feet with the XR version.

ProxLink uses spread spectrum radic signals in the 902-928 MHz range to pass the RS-232 data stre:
througii the 2ir. Spread spectrum technology offers excetlent interference rejection and requires no ¢
user FCC license. The signal will penetrate most walls, glass. wood, piaster. and other commonly C
obstructions. Unlike other wireless systems, ProxLink does not require line of sight positiontng.

ttong-would 1 iasall Proxblink’?

You will need 2 pair of ProxLinks in order to wirelessly connect two RS-222 devices (cgether -- onc
ProxLink at each end. The ProxLink units draw nower from a wall outiet using the AC adapter inclu
with cach ProxLink moduie. Once the units are plugged in. vour RS-232 devices can be conneciec !
the serial port on each unit, [nstaiiation typically takes less than an hour.

= wWhntis themaximune:usttvpicabranaesachiievedawithe Proxbink? — 0
Typical ranges for ProxLink are summarized in the table beiow:

Environment

Indoors, unobstructed environment such as a warehouse  ~800 feet

Indoors, through typical indoor obstructions ~200-500 feet*
Qutdoors., with line of sight ~ | mile or more

* Depends on environment

AL RS-23 2 datirates: ittétuipw.».'l SOk s e ﬁ,y__.. -

ProxLink supports 1200, 2+C0. 2300, 96Q0, and 19.IK haud data razes.
Data format: 3 data bits. | stop bit, no parity

PO RagdiiE Py .- - D 2N [T el adi} - -
=Tz T8TS o9%E J1Y ML NIKCHs WGSSE@ 28, 32 T7C
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What il Dvanttooperatemultiple prarsof Proxiiinkonits in thexaune tacility?.
- Won't they confuse caclrothes? - - 0 ©0 0o oL 0 T A

ol ZLCh ProxLank BhiL SONAINS ¢ high speed 1o wanscerver and o astwark controtler which trans-

s tne RE-232 datdsirelm 223 rodio Bursts that are anly receivad hy the unit that the ProxLink
s gawee wuhinthe cont- cass through mode. it muitiple paivs of ProxLink umits are operaung
- the SLmS ared. ¢olh swir aves s cddlo pursty wilh the others. cooperalively sharing the radie
"2aekCCneT. Four sepurate channeis erfectvely quadrupie the oauable bandwidth

~ihougn the Prexiink unit gcceps RS-232 data at o maximum rate of 19,200 baud. the ragio netwaork
system upon which ProxLink is Zaseqd operates a1 121,000 baed. The high speec of the radio s wnat
cermuis muitiple pas ¢f ProxLinx unuts 1o “share the atrwaves” without slowing dewn or contusing

zach other.

X

ZroxLirk supports “in-band” Tow control (CTL-S. CTL-Q which is also known as XON/XOFF),
Proxlink can be Comlx:gurcu to g2nerae XON/XCOFF, rseognize XON/XCOEF cr voth gencrate and

~

vrecognize XON/XOF

~ | -

Proxi:nk can also be condigured 1o generate the CTS signal 2ad respond 10 2n RTS signal.

: tlow are these Proabink-optionsaclected?: -

Each Proxlink unit contains firmware which allows the user 10 set the parameters which control the
behavior of the ProxLink unit. To activate the configuration firmware. the user connects an ASCII
rerrrunal to the ProxLink’s serial connector and presses the small configuration buston on the ProxLisk
device. When this is done, the ProxLink unit displays 2 menu on the terminal (notc that 2 PC running
terminai emulation software may also serve as a terminat). .

Once the ProxLink is in terminal mode, it is very casy to set the parameters which control the RS-232
configuration (flow control. baud rate, éic). As each parameter is seiected and chianged, the settings are
recorded in the ProxLink’s nonvolatile EEPROM storage. Once 3 configuration has been selected, the
ProxLink will remember the settings, cven while it is turned off.

After parameter settings have been selected. the user can start the ProxLink unit from the menu by
selecting “Launch Operating Mode". The unit will start up ready to accept data in the new contigura-

on.

S AVhatbind olawvareant '::dl(li&ﬂpptsrt doc~: Prosim ofter?s

Each ProxLink unit comes with a ful] one (1} year warranty,
Technical support is available from Proxim at'(415) 960-1630.

= fow can | obtminore nfocmsgtion:hoat Provebaak?

For information about ProxLink and the name of your local Proxim representative, contact Proxtim at
(415) 960-1630.
We may also be reached by FAX at (415) 964-5181.

2 1992 ty Froxim, Inc. Froxlink and Proxim are irademarks of Proxim. Ine.

proxim

Asuntan Jiaw, TA. 340248 "Acne (415 985-183C Fax (415} 384-5%
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Sﬁ{fanrﬂgc TerraStar-C Satellite Terminal

Network Systems Group Model 9805
..

Scientific
Atlanta

The Mode! 9805 TerraStar-C Satellite Terminal offers global data or telex
communication through the Inmarsat Standard ‘C’ System. The system is easy
to operate and connects with either an ASCII terminal or personal computer.
With the optional GPS Receiver, precise position determination is available
through the same antenna.

s

Features

+ Smallest, lightest weight Inmarsat-C terminal available

+ 2-way message and data communication to any destination
+ Automatic data and position reporting

+ Standard interface to NMEA 0183 navigators

+ GPS interface 50-ohm SMA connector

Description

The Model 9805 offers Land Mobile users fast and reliable connections to
:any domestic or international telex or data network. Fast and reliable
2-way transfer of any type of written message or data is supported along
with data reporting transmission and automatic polling of terminal position.

Operation and control of the Model 9805 is performed via a standard
. ' " RS-232 communications port. The unit can be operated from either a

W' standard ASCII terminal or an MS-DOS based desk-top, portable, or

lap-top personal computer.

INMARSAT

Scientific-Atlanta, Inc.
404-903-6001




ode195 TerraStar-C Satellite Terminal

System Specitfications
Meets or exceeds all current and proposed Inmarsat
specifications for Inmarsat-C system.

Transmit Frequency
1626.5 to 1646.5 MHz
Receive Frequency
1530.0 1o 1545.0 MHz
Channel Spacing
5 kHz

Indoor Unit Specifications
Modulation
1200 symbols/second BPSK
Ambiguity Resolution
Unique word
Coding
Rate 172, k=7 convolutional code with interleaved code
symbols
Data Rate
600 b/s
Receive Frame Length
8.6 seconds
Transmit Signalling Access Mode
Slotted ALOHA
Transmit Message Channel
TDMA & FDMA, interleaved code symbol
Terminal Interface :
CCITT rec. V. 24/28, 9-pin female D-connector,
110-9600 baud, ITA-5 code, max. 100 meter cable
Printer interface
Standard parallel Centronics, 25-pin female D-connector,
max. 4 meter cable
Navigator & Alarm Interface
CCITT Rec. V.10 Special with NMEA 0183 interface and
multidrop addressing, BNC-femaie connector, max.
100 meter cabile
Antenna Interface
Standard 50 ohm female N-connector, max.
100-meter cable
Memory
256 kbyte RAM

System Programming
EEPROM programming of installation parameters from
operator's terminal

DC Power Source

Ambient Temperature

10.5 to 32V dc, 9.5/80W
-25°C to 55°C operating,
-40°C to 80°C storage

Relative Humidity 85% non-condensing

Vibration
Operational Random 5 to 20 Hz, 0.02g%/Hz.
20 to 150 Hz -3 dB/Oct. (1.0 g rms}
Survival Random 5 to 20 Hz, 0.05g%/Hz,
20 to 150 Hz -3 dB/Oct. (1.7 g rms}
Shock Half sine, 20g/11 ms
Mounting

Free standing cabinet with mounting brackets or optional
19 inch mounting kit
Dimensions
2.4in(62mm) H x 8.5in (214mm) W x 11 in (278mm} D
Weight
7.04 Ibs (3.2 kg)

Antenna Specifications
Meets or exceeds all Inmarsat specifications
for antenna pattern and EIRP.

Weight 4.2 1bs (2.0 kg)

Height 6.9 inches (176 mm)

Max. Diameter 5.9 inches (150 mm), Conical

Ambient Temperature -35°C to 55°C operational,
-40°C t070°C storage

Spray Solid droptets (AU)

lce Up to 2.5 cm (AU)

Precipitation Up to 10 cmvh (AU)

Wind Up to 100 knots (AU)

Vibration 210 10 Hz, 1.0 g peak

Mounting 1-1/2 inches tube mounting

Specifications and product availability are subject to change
without notice.

Scientific-Atlanta, Inc.

Our customers are the winners.

United States: 4291 Communications Drive, Norcross, GA 30093, Tel: 404-903-6001, ITT Telex: 4611804
Austratia: Unit 2, 2 Aquatic Drive, Frenchs Forest, N.S.W. 2086, Australia. Tel: (02)-452-3388, Telex: 177418
France: 4 Avenue Gabriel Peri, 78360 Montesson, France. Tel: 13-876-9131, Telex: 696385
Germany: Albert-Schweitzer-Strasse 66, 8000 Munich 83, Postfach 830935, Germany, Tei: 48-6780010, Telex: 5212264
ltaly: Via Benedetto Croce, 19, 00142, Rome, ltaly, Tel: 6-5420244, Telex: 621441
United Kingdom: Home Park Estate, Kings Langtey, Herts WD4 8LZ, England, Tei: 092-326-6133, Telex: 912044

42D151Z ¢ Copyright 1992 Scientific-Atlanta, Inc.

All rights reserved.  Printed in USA.  1092M 0255
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Scientific sps
Atlanta SCIENTIFIC ATLANTA TERRASTAR C INSTRUMENTATION
GROUP

odel 98 TerraStar-C Satelhte Termmal

System Specifications
Meets or exceeds all current and proposed Inmarsat )
specifications for inmarsat-C system.

Transmit Frequency
1626.5t0 1646.5 Mz
Receive Frequency
1530.0 10 1545.0 MHz
Channel Spacing
5 kHz

indoor Unlt Spec??'catians
Moduiation
1200 symbols/second BPSK
Ambiguity Resolution
Unique word
Rate 172, k=7 convolutional code with interleaved code
symbols
Data Rate
, 600 b's
Receive Frame Length
8.6 seconds
Transmit Signalling Access Mode
Siotted ALOHA

0o

" Transmit Messaga Channel

TDMA & FDMA, interleaved code symbo!
Terminal Interface _
CCITT rec. V. 24728, 9-pin female D-connector,
110-9600 baud, ITA-5 code, max. 100 meter cable
Printer interface
Standard parallel Centronics, 25~pm temale D-connector,
max. 4 meter cable :
Navigator & Alarm Interface
CCITT Rec. V.10 Speciai with NMEA 0183 interface and
muttidrop addressing, BNC-female connector max.
100 mester cable
Antenna Interface .
Standard 50 ohm femals N-connector, max.
100-meter cable
Memory
256 kbyte RAM

System Programming
EEPROM programming of installation parameters from -

operator's terminal

DC Power Source 10.5 1o 32V dc, 9.5/80W
Ambient Temperature -25°C to 55°C operating.
-40°C to 80°C storage
Relative Humidity 95% non-condensing
Vibraton
Operational Random 5 to 20 Hz, 0.02g%/Hz.
20 to 150 Hz -3 dB/Oct. (1.0 g rms)
Survival Random 5 to 20 Hz, 0.05g° M2,
20 to 150 Hz -3 dB/Oct. (1.7 g rms)
Shock Half sine, 20g/11 ms
Mounting

Free standing cabinet with mounting brackets or optional
_ 19 inch mounting kit
Dimensions
© 2.4in (62mm} H x 8.5 in (214mm) W x 11 in (278mm) D

~ Weight

7.04 os (3.2 k)

Antenna Specifications
Mests or exceeds all Inmarsat specifications

for amenna pattem and EIRP.

Weight 4.2 bs (2.0kg)

Height 6.9 inches {176 mm)

Max, Diamster 5.9 inches {150 mmy), Conical

Ambient Temperature -35°C to 55°C operational,
-40°C 1070°C storage

Spray Solid droplets (AU)

ice Up to 2.5 em (AU)

Precipitation Up to 10 cvh (AU)

Wind Up to 100 knots (AlJ)

Vibration 210 10 Hz, 1.0 g peak

Mounting 1-1/2 inches tube mounting

Specifications and product availability are subject 1o change
without notice.

JPB3/27/83-§
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" AUSTIN ¢ 6 'NOTEBOOK COMPUTERS

W INYw SORCes —

<7 VIDEQ CONTROLLER

POWER REQUIREMENTS
ENVIRONMENTAL RANGE

52-bit Local Bus, Windows
Accelerator, 512KB ORAM

Voltage: 115 - 230Va¢
Frequency: S0 - 60Hz

Vibration: 1.5G peak, 3-200 Hz

SPECIFICATIONS 52
~ PROCESSOR OPTIONS  $X125, DX'33, DX2/50, DX2/66 The Austin 486 notebook Is
COLOR DISPLAY OPTION  TFT Color, 9.5° Diagonal, architecturally the most advanced on
§40 x 480, 256 Colors Y
- MONO DISPLAY OPTION  STN Mono, 9.5° Diagonai - the market. Designed to fully utilize the
1640 x 480, 64 Shades of Gray entire family of powerful Intel 486
~_HDD OPTIONS 130213/340M Austin's notebooks pack all
~FPD 1.44M8, 3.5° processor;. R Afh p.
__~ MEMORY OPTIONS aM8. gM's. 16M8, 20MB. 32M8 the speed and po‘wer of the best
desktop workstation into a compact,

light welght case. A unique 32-bit local
bus video, with a windows gcceierator.

-~ PORTS 2 Serlal, 1 Parallel
External Color Moniten
ggg x ggg ggg go{ors; creates the best notebook graphics
X olors . -
1024 x 768 {16Colors) performance available. Technologlically
Mouse/External Keyboard advanced, high-performance, glass
« PCMCIA SLOTS 2Typellor ! Type il) media, hard drives, in sizes  Jp to
- SOHWARE' {;ﬁgggff, 340MB, set the industry standard for
POINTING DEVICE Built in micro trackball - storage. The color models feature an’
"y {16mm diameter) active-matrix dispiay providing <risp,
INTERNAL MOD 2400k bps Modem with 9600 bps i i
send/racelve fax, 14,4k bps Modem clear folor while runmng.a CRT and the
, with 9600 bps send/recelve fax LCD simultaneously for impressive
DOCKING STATION * 2 Full Size, 16-bit 1SA Bus Slots e ntations. The lar
¢ 2 Serfal Ports, | Paralle! Port portable presentat ge
* External VCA 16mm trackball, located front and
OTHER OPTIONS ;:(2’Watts roner supp'{ center, affords optimal comfort and
' 1 charegrg sctaar:f;a:t:trema Sartery control. Two PCMCIA slots suppp’rt two
WEIGHT 6.38 Ibs (2.9%g with battery type Il devices or one type lil device at
SIZE !2 18 ;‘ xzag .858' X 2.00° {colon) any given time. This 6.38 Ibs.
x 51 .
(282x 218 X Simm), (mono) powerhouse gets you up and running
(282 x 282 x 4Smm) while you are up and running.
BATTERY TYPE NiCad / NIMH
BATTERY UIFE 2+ 3 hours

%3;/.{"

OPERATING g‘;g\& g%‘ WIS F{10° to 35°C
Vibration; 1.0G peak, 3-200 Hz 1 1 Lb $
- NON-OPERATING ‘srgf:& 66‘;6 to 140°F {-20° ta 60° Q) P L
* 1 ye wae ANt Y
X 30 Money Dace

CALL TOLL FREE: 1-800-752-1 577
CANADA: 1-800-338-1565 + INTERNATIONAL: 512-339-3500 + FAX: 512-454-1357

AN IRC COMIPANY

L0 B
NS
p'l“ s 10300 Metric Boulevard « Austin, Texas 78758
1993 Austin Computer Syiems. Al rghts rescrved Al ofher brands. 57oduct names, and we reg) ¢ v
1 Specications are Subysct 16 (AINge without notics. N Insioe & 3% 1040 § 3 of Inial Curporation.
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Clear your desk
hefore it's - i
too [ate. 8

Does your computer
have more room to work
than you do?

Here's what you get
with an Austin Notebook!

* Lightning-fast video—vour presentations
1372 on ire power of our 32-Ixt iocal-bus viceo
3¢cereraior an 1 B Video RAM. Ang with
L3reous Qutout 10 an external MOMIor. you
237 srow off sour smow in the office, in the

7 253r00m, Of On the road.

* Your choice of displays—Choose 3 top-of-tre-
re Acive Matrix cispiay for the most demanaing
z2icr appneations. Get cost-¢ffectve coior with 3

~ Uuai-3ean aisoigy. O opt for razor-sharp resoiution

win sur affargatie morochrome display.

NCW vCU 3 380 TR DESKICT 35aC3
MTCUL 5CTTC NG DCWer Sercrmance.
3 memory Ahester y0u reeq 3 1ower
50 o0Wer Of 3 SACK-1C-3C00) Ca5C.
N8 "ave 3N AuSR NOTBDOCK TCY 0L,
ang trrougn Decamrer 310G G save
AP oo NCrEncok SLACes Zescred ) B :
3r ssec &t NCT2Ioox suncles cesgred o N : B « peak performance—austn Notebooks run on
- Inters sowernouse 486 processor. You ¢an ¢hoose
‘e revet Of periormance ana speed you want—rom
£X 10 DX2 arg trom 25 0 66 MHz. Even at t0p soeeds.
foi¥ Antegralec coolmg system Keeps iemperatures under
control.

Seuver Tre 2TE3lEst «diue 3l tre Cwest Srce

Let's make a deal.

Austin's super se'ecion of NOteDOoOKs staris with
ur sop-of-tra-ire umate NoteDook Workstation, a 486DX2-66 MHz ~z¢er win
3 340 MB hara srve 115 et only the Dest portable in Austin, 1S e Zest oeriatie.

cer oa! NO cimer ~CleRoCKk MdiCTes e DIOCessing spees arg memery 13al W Future expandability—3cd-cn cevces two “voe 4 of Cre Ype i olug instanty nto
mwe POMCIA SI0tS 7o &350 mave e Catacly “or acciienal RAM ang ROM.

Ample storage—Cur ruggea hard arves “eatyre QIass-medta construction. Load up
A 130, 213, or 340 MB—the «argest Crives on the market!

AnQ G CeSKICC Toce! Can Seat t
Auto stop—Cre 1ouCn DUIS vour svsiem ~io $tangrv Mode 2ng back inta Active

oul

178 YOU SCENGInG ™Cre Lme away FTom yCur Qesk? Are yCur CUESEnTIIirs g
MGG, CL Caf "BTuIn 10 AGIK &xaCty Arete jou em o7, without warting for the
31" NouId 3 DCrabie DUT yOu a1 T8 Nead of tre Ciass? We Nave mogess “Cr you, 100 S/StET! %0 DOOL.

Sophisticated power management—\rat good :s 3 portasie f you're tieg 10 3

- : 7 [ Y

just Mx and Matcn the features you want ang CNoNe IN your orger. See “Rs.ce for Power source? Austin Noteoooks Lse ‘ess energy, Our Datteries 1ast longer, ana you
' ~3ve more {ime 10 work for ofay; unplugged.

“buiid-your-own” Zetatis.

Arg if we naven © mage your Jrear macrine, we il iet you maxe vCur Sun

Energy efficient operation—Ausin Notepooxs meet EPA Energy Star™ guidelines,
srovaing tne fuil power of a desktop system at onry 3 fraction of the electncity.

s good fer tne ervironment, and it's good fcr your bettom nne.

The best of both worids!

Connect your NOtebook o 3 arge-scoen
TCMIOr When vou ¢ 31 JTuLr 285« 327
:re Derefits of 3 pigger Jssiav 37S e
Jcvaniages ofa h@n-LcerSrvanris JCmale

H ¢ Strong service and suppon—Aus:m orovides free exgert corsultaton, lifetme tail-
“r28 "2CrrICAl SLCOCTT, ANA 3 full Sre-vear wararty on 3 our awarg-winning systers
S8 312 g “ve-tme winner of the PC Magarre Eitors TRCice Award and 3 recent

e PC Vlacazire Reacers JmCi8 3WwarS "I S8 €1 @Ce and rehabity

SCAore categ Austn B n SEriCe 31T s.CECn NG acncer 70% oF our orgers are

‘rom repeat Customers

apert s

AUSTIMN

AN IPC COMPANY

et
e

f‘f‘l‘v:!:'xf"‘fn_ —
.

'
RN

= ootinnnne-alaial (Y VN Call Direct 1-800-246-7037
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Here’s what you get
with an Austin Notebook!

* Lightning-fast video— rour cracertat ors
5368 0N the DOWer CF Jur 22-Ti1 0Cai-0Ls ~Ces

T2eraior with | MB J-ceo RAM Ang witt

SMUBNEOUS OLISUL °C an exterm3l morty. mu

Zzr snew Off your snow in *he orce, n ore

€ &55700M, Of N tre roaq.

¢ Your choice of displays—:~ocse 3 ‘oo-0i-ne-
i@ Actve Matnx $s013v for re Tost semarairg
CCiCr 300NiCatons. Cet Cost-efectve (Sicr 4" 3
Lai-5¢an 0isolay. Cf 20T or *azor-snars "esciul.on
"I Sur GTOMQ30Ie TCTOCNICme aisDiay

© & Peak performance—Ausin Notebooks mir an
Inter s ocwernouse 486 Crocesser oy (an crogse
e edet of cerformance ang soees vou wari—irom
SX te 2X2 ara from 23 ic 66 MHZ. Even at 10 spesas,
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Moge YCU 3N return 0 WOrk exacty 4mere you €'t ¥, mithout aaning for e
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Specifications

Processor

Hard Drive

Memory

Cisplay interface

Active Matrix Color LD

Ouai-Scan Coloe LCD

Mono LCD

Keyboard

32-bat inted 486-5X,
OX or DX2
25, 33, or 66 Mz

138 M8 14ms D€
213 M3 13ms D
340 M8 12ms DE

4 M3 standard,
upGradable o
1M

12-bit local-bus
Windows accet
orator, | M3 RAM

9.5° TFT Active-
Matrx desplay,
256 color with
smuitaneous
YGA monitor
output

Duatl-Scan Passive
Matrix dnplay,
256 color
Edge-fit supertwat
veth 16-evel
oy xale

Full-sized §S-key,
with arxr keys @
verted ¥

Trackball

VO Ports

Diskette Drive
Power Usage

Battery Ufs
Preirstailed Software

integrai 16mm,
frontcenter
mounted

Two PCMCIA Type it
or one PCMCIA

Type ill

COne parallel, two
senai, SVGA

3.5%, 1.4 M8

<10 waftts in Stanaby
Mode, conforms 1o
EPA Energy Star
guideiines

2o 5 hours
MS-DOS 6.0
Microsoft
Windows 3.1
1.1 x858 120"
6.3 ibs.

UL and A
Approved FCC
Cass 8

One year

S [ AnTrc company |
: Call Direct 1-800-246-7037
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PROFESSIONAL

PORTABLE S-VHS
RECORDER

BR-$405U

A separate portable professiona!
S-VHS recorder ideal for use
v.-th any existing stand-alone
camera.
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JVC's BR-5405U Portable S-VYHS Recorder Is
Designed Exclusively For Use In Separate
System Configurations

Not everybody who rieeds a portable recorder,
needs a camcorder. If you prefer a separate system
— whether it’s for long-duration on-location
shooting or it's because your assignment requires
you to mount the camera on a dolly and the
recorder on a cart — then why compromise with a
recorder that's not really designed to do the job?
For maximum efficiency and professional resuits,
you need a portable recorder designed specifically
for separate use. You need JVC's BR-S405U
Portable S-VHS Recorder. Free from the kind of
design characteristics that can make a
dual-purpose (dockable/portable) recorder less
than ideal for use as a separate system, the
BR-S405U features optimaily positioned conlrofs,
easy connection to any existing camera, plus a
handy mode lock function and an audio preset
switch to ensure worry-lree operation in any
situation.

So when you nced separale sysiom portability,
don't compromise. Choose the recorder that's
designed to do the job. The BR-S405U. Withits
superior S-VHS picture quality and Hi-Fi VHS
stereo sound. lull range of professional featurcs,
and separate system flexibiity, it'll make it easy for
you to get the job done right.

ZRSTERN UIDED SYSTEMS 1

S88 6683 3768 P.@2

HIGH-QUALITY PICTURES

High-quality S-VHS pictures

To provigo picluras with the aetail and clardy domanacd by tieien
acAnasilion and industal apphicaliuns. he L SA050U nwonno e
<VC's advancea S-VHS technoiogy for high-quality pictures win
resolution of more than 400 lines. VHS recording is aiso avaiiane.

Buiit-in chroma noise reguction
To further improva picture guality, |
an advancea ALU {Automatic

S ot
Cow rn  wp wpw

2 ppen Y T

Level Up) recording circutt is ; Dl WY
used to improve the chroma !

3ignal-to-roise ratio. This ' rr—a
“oplisticaied SysSICm inCreases | e i .“'E "“ E'{f.:{L".{
signal ievel and color burstin | T !

rgcording, then reduces tne
signal to its original teve! in
nlayback, thus maintaining the
onginal chroma level while
reaucing chroma noise.

Separate Y/C Input and output

In agaition 10 permitting connection with any existing camaera, INQ
BR-5405U's 14-pin camera connector can accept separated
Y/C signals. making it possible 1o buiid a high-quaiity ficlg
acquisition system by combining the BR-S405U with a
professional camera equipped with separate Y/C output. Aixd, I3
vnsyre that the picture that goes out 1$ s Good as the pictare it
qoesin, the BR-S405Y) is alto equipped wil sepiarine: YO oulpnd®
io uehver high-quality colar pictures with reduced Y/C ntericience
Reduced jitter

Ta imorove picture quaiity still turther, the BR-S4051) increporates
win anmpedanca rollers in 1N ape patl o slatshzo la Vi eyt

DON'T NEED A CAMCORDER, WHY U

1:us greatly reguces jilter compoenents to ansure a c:ear, stabie piciure

Rotary erase heads and AEF function

Avair of rotary erase heads are mounteg on the head drum lo
nnsure ciean, profassionai-quaiity racordings Jurieg

re racording, each rotary huau scuny g singi keld uo D s
lracx. arasing the field pror 10 re-reCoraIng anag praventing
cliroma beats and picture distortion ag it ponits. For ¢ car-
assemble eaiting with no overiapping, aulomauc backscacirg s
provided by the AEF {Automatic Eciting Function) mecharnism.

* YIC tharing 1echrique .RCOTROMAIGE unGer icense from Furcua;:a Laboraionies inc.
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£ A CAMGORDER DECK?

by

HIGH-QUALITY SOUND

Hi-Fi Stereo sound

Using two rotary FM-audio heaas to recora 1 Fravoio zignals
on a separate ayer of ape. the | (-7 VHS sysiesm assures yau of
SLPErD soUrd qually with exiended lrequency ressorse of

20 =z 10 20 kHz. a dynarmic range :n excess of 80 98 and
Tinimal wow and f.ulter. A Hi-~ REC switch 1€ provided 'c deleat
reccrding cn tne Fi-F: lrack.

Balanced XLR input connectors

Avctaol X haime coaconompraieonnecioe:
v O audig ree e oiton: e anee. neut cvelds Lo swachable
Selwecn 6008, 70 g3 ang +4 b aow Lonnecion o
PIOICELIGOAT MICIOREONES 1O BIRIVIOWS 300 oo ippheat ong

b o fogbaee

Audio Preset switch

For aqeea converiCnRCe when you Need Lo sl Lp guicsy. JnAudio
Praset swilch s proviasd Whan setto ON, s automancally sois
Audo wmpui 1o el ievers, Manuasiovel sousiment s
cossibie widh indepenaent conirols provicied 19y fact: ik
Audio Dubbing

The BR-5405U's slereo nerma: al.cio tracx [gatures awdio cubbing
capabiuly, usirg etner Channet 2 aniy or bein cnannecls soother

MOBILITY

Large REC indicator

A large red REC .ndicator wocatea on the BR-5405U's iron: panel

plinks during recordmg, inBkiINgG visyal confirmation of recorang

casy ovan from a distanae

LCD lap timer with 10-hour memory backup

Tne BR-S408U's 4-arngil lane counter car ve switchedtosa -

S-cigit '\ap timer cisarav'ng elansedape ume nhours, ~inLles,
a~d saccnas A BACKLIGAHT CN/O=F swicr 1z prov.aec ‘or zasy

viewing i 'owirght sdual:ons wrre 10-hCur memory Dac<- .0

2nsufes cortnued accuracy eve~ after powe’ switch-oil

Rugged construction

To meet the nigorous damands maae on a noriable orofessionai

oenrdes he GR-SAGRL S Sl ani ooy I MGLate B

PUAGEY CIeCasl it L iy SOV

SPCCAs arC s alions

Coblab e atw hslai e

m.r
(8l g
'luuulul

TTALETK, (A8 L g T T FIRPNY )

ret

P pms . -on " -

[ (O) O -_‘_I (:3_,;““-‘_:‘-" i

RELIABILITY

Mode lock function

When you want '0 prevent accioental or deliderate mishanaing
of the recorger s controis. simpiy set this switch to ON after
seiting all necessary controls. You'll be abie to concenirale on
camera operations without worrying aboul mishaos. Especiaiy
convenient In si{ualions where you can't keep a close eye on the
recorder of have (o leave it unatiended in 3 crowded ares.

Hi-Fi -AUDIO
REC ouB
ON AlID-3 GON -

OFF OFF
AEF

HOUR METER

LTESeUSE SRR NI

AUD-1 e
+
alp-2

2000H hour meter

To facilitate scheduling of mainienance, a meter s providodd
wihich shows operating time up 1o 2000 hours.
Comprehensive warning system

To ensure trouble-free operation anag minimize downtime,

LED indicarors warn of problems sucn as servo lock failure,
depleted battery. condensation, and automatic shut-off due lo .
snaifunctioning tape transport. An augible warning is
simullaneous:y oulpu: irom ihe earphoneack. __

AV output terminals

in addition t0 Y/C 358 output, the BR-S405U is equippei wilh
composia video and 8-pin AV outputs. Independent |/R audio
output termunals are aiso proviged.

High-speed shuttie search

For more search flexibiiity in the field or in the studio, shuttie
search at 7 Umes normal speed ir either direction 1s possible.

Large back(it audio jevei meters
For easy mon:toring of audio ievels even in darx or dimiy-lit
conditions. two ‘arge packlit VU meters are providea.

L a .o ]
QO = 2000H

ATT DETAIL.

—
AUD-2/R

p—
AUD-V/L

ON OFF
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SPECIFICATIONS

Format: VHS/S-VHS s1an0arg Video Auglo
Racoraing system: Luminance FMrecertng input: 2 810 2 O Viaep 75 onms, unbalanced Numbper of channaig: 2 Hi-Fi channes.
Coiar: Sown-converled 5.csners Qutnut: ¢ 0 VP-D. 75 ohms, wroaianced 2 normal channets
Senaratq Y/C s graie Y/Cinpus Y 1 OVp-p.75nhms, unbalanced input: -80 dBs {3 k-ohms)/-20/+4 dBs
Signal gysiem: NISC C 12868 Ven, 75 oners, urbalanced {10 k-ohmsj, halanced (Hi-Fr ang rormal)
Tape speed: 133! munrnea sy Cutput: -6 dBs. 1 k-0hm. unbalancen
ROCOrU/DIay T LU e pwalts b0 YO ouibal Y " OV o /5 oams, unbalanced {Hh-Fi and nnrm‘u)
S1 120 casseney OO0 280 Viep, (0 anes ynoalanced Headphone outpul: =45 10 =25 ¢Bs. ¥ uhms
FF/RCW me. Walbire 4 snnigde. jweis £ 1020 fhe 1, Hi-Fi audio
Cabiatuctles) Honzontal tosoiution. Mo han 240 lings Fraquency rosponso: 011z 20000ty
Power source. ¢ v [3C ivEIS color) Dynamic range: Mera than #0 8
Power consumption: 1} W Mowe: .t 400 fuses (1 VHS color] Wow & fluttar: Wittun 0.007% WRMS
Dimensions: 280(W) x 112 {1 1) x 324{)) rn S/N rauo. 46 ofd (S-VIHY3) Normal audio
(11-1/18" x 4-//13" x 12-13/167) 4n a8 {VHS) (Uetan SW OFF) Frequency response: 40 Hz - 12,000 Hz
Waight: 4 (3 kg (St L {D D ke (1Y Do) {Nohce and Seliwiig oose meter) S/N ratio: Mare 1han 44 g :
Wow & futter: Wil 0.25% HMS

witht NB-G 1U and (sel
Operating 1emparature: 0°C 16 40°C - . Accessorias: Carwinq nanale x \, Shoulaer
Sloroyu fampousting O C e adrs s x L, NB Gt
| F OPTIONAL ACCESSORIES “1 | DIMENSIONS |
| W - .
] ! o ‘
3 Teergl |
| 1o lize
| G gl | es
- . Y el 1E8
! AA-G10U NB-G1U , o . R - & {
( Battery Charger/AC Power Adapter Rechangesbdie Baltery Pack ; T R : § o ig
| Charges four NB-G 1U bauery One NB-G 1L is provided wilh the i " : | 3 i ;o ‘
: 1MICKH BI-SA0LU i ik ulinditied DECUNGERY, l R TR J { ¢ .O q !
' “n H L |
- | 4 q h i TEF
: Professionai-S Tapes - ! j
! ST-120PRO (2 rours recording) e eopitiie
ST-60PRO (T Naus 1201 Gy} : !
. §T-J0PRO {30 munutes recer ing) R ~
: High-pertormarce S VIS Lupe R ‘ TR 3}!""'. .."'f H s
wiih iNcreasea ¢ .rad.ty ang . 3 ~lE
5 1ngher-cersiy magneiic :g Em:ma amste, = ; :
particles neaignea esoecially Coe L - Ay \

for professicnal use

i Uit inen (inehies)

Design ana speciicauons subjec! ta change without nolice

® DIS'”UBUTED 234
ied

JVC PROFESBIONAL PACDUCTS com’mv
OrvigiON OF UB JvC 00
41 Bister Ocive. Evnwood Park, nJ Qr4ar
TCL R01-794-3800. 1-800-682-6875 FAR 701.623.2077¢

JVC CANAGA INC.
TOTAL P.24
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Technical Specifications

Technical Specifications

Mechanical
i
Power A antomatic sensing Universal Input accepting
98 10 240VAC a1 50 10 60 Hz
Size 1778m(70m)mgh,483mm(19m)mde.
533 mm (21 in.) deep \‘
Weight approximately 9.1 kg\QD.O Thsk
Storage temperature 20°C o 1250(! ‘!. J
Operating temperature 0’,C 0 40°C‘ L
Operating humidity range xe% IQ ?0% non-condeasing
% )
%
‘ .
Video Ericoder Board N N
Resolutition i‘} ¥ 704 x 480 30 Hz NTSC
' Bitrates - ~ - 5.3 Mbps - 83 Mbps
i Bit stream protocol MPEG Video Layer (CL950 Compatable)

Video input Board

|

Video input NTSC (RS 170)

Video input level IVpp=lV

Input impedencs 75Q

Input return loss 20dB

Input cénnector type BNC |
ENTIFIC-ATI AMTs o

£9T4052 LPQJEJ—AHY ’NFORM» ff Appenaix Al




Technicai Speciflcations

e e e et ta.

MPEG Audio Encoder Board
| Input typa Balanced, XI.R ioputs
Impedance Higfh impedance (.10KQ) driven by 3 6002 source |
Input level +18 dBu oominal |
Input adjustment range +12 dBu 0 +24 dBu
Frequency response +0.25 4B from 20 Hz 10 20 KHz
THD <0.25%, full scale, 20 Hz 10 20 KHz

Hum and noise

<86 dB, A-weighted W

Crosstalk isoiation

S
>75dB, ZOHszO-.KHz,tef;emeino(herchamd

' Encode algorithm MPEG, Layerl?sicho-Acousuc Model #1, Dual
\ Channel Modc*-
Sampling rate 4§’KH2‘§‘ +k )
Compressed data rate '256.000pr3
Emphasis ¥ \E &mé
Simpie Mux Board - . }
 +  °F
Connection type 3 f (_f ¥ ‘ Differential terminated
Levels/Protocol X "} " ' RS<i85
Duplex \ Synchronous
Data bits 8
Data rate 3.14 x 106 bps

A-2 Appendix

69T405Z




Technical Specifications

Serial Data - Status/Controf link

Baud rate 57,600
Parity No Parity
Data bits g
Stop bits 1
Duplex Half Duplex
Leveis/Protocol RS-232C
‘...
SN
ey 4
Y i 3
v )
AR
b .'x/_
b
N
N
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Scientific
Atlanta

Network Systems Group

Application Note

Scientific-Atlanmta’s MapStar™
Awuromaric Vehicle Location
(AVL) software package
provides the dispatcher inter-
face for fleet communications
and tracking. Utilizing the
global satellite system,
[nmarsat, a consortium of

65 countries, MapStar™ is
connected with Scientific-
Atlanta’s MariStar™ or
TerraStar™ products to
provide real or near real time
mo-way communications
between the dispatch office
and mobile vehicles anywhere
in the world.

INMARSAT
System Provider

o
MapStar™ Automatic
Vehicle Location Software

Scientific
Atlanta

Scientific-Atlanta’s TerraStar™ -C/MariStar™ -C Terminal is one example of an
inmarsat Earth Station that can be used to communicate with the mobile
vehicle/vessel using MapStar™.

Features

MapStar™ has a number of flexible features inciuding:

+ Vehicle/Vessel Tracking for Entire Fleet

+ Cartographic Flexibility

+ Variable Communications Interface

+ Two-way Communications

+ Stand-alone Configuration

+ Front-end Communications for Midrange and Mainframe

+ Compatibility with TerraStar-Hub™ Network Router

Description

MapStar™ is a graphic display, communications, and database management
system for vehicle tracking applications. Users will be able to track vehicles,
send and receive messages, establish data communications, and obtain vehicle
status reports.

Vehicle locations are displayed on maps, which may be customized to the user's
specific requirements, providing an interface for the user to the map display and
two-way communications. Using MapStar™, the dispatcher can monitor in real
time the focation, speed and ETA for alf vehicles in the fleet, and send and
receive messages.

Sc‘ientific-Atlanta, Inc.
Fax - 404-903-5346




MapStar™ Automatic Vehicle Location Software

Fulil Features of MapStar™

Vehicle/Vessel Tracking
» Receives position data and plots vehicle's
exact location on map or chart
« Position options available:
- Latest position
- Last known/communicated position
- 1 to 24 hour period
- Archive Files
» Supports the following services:
- GPS Lat/Long, course & velocity
- Time and date sent
- Time and date received
- Sensor status reports
- Forms filing
- Fuef management data
- Trip record data

Cartographlc Flexibility
+ Display of numerous vector based maps

+ Zoom up to 7X for detail

« Allow any digital or hard copy map to be
used as background map

« Maps are in multiple overiays

+ User editable overiay

» Receives electronic file update

Variable Communications Interface
Basic map engine receives packets from many
types of communications networks

Two-Way Communications

« No additional programs are neces-
sary to exchange messages with
mobiles through the network

« All handshake and protocol
conversion is automated

» QOperates in batch or real time

Map is Human Interface

to Communications

» Communications are originated by
pointing at vehicle or selecting
vehicle from list

« Exact destination transmitter ID is
always input when vehicle is
selected

« All log keeping is automated

D —————

Stand Alone Configuration
The program is compilete within itself and optimized to
run in a stand-alone configuration

Front-End Communications Processor

for Midrange and Mainframe

For those applications where the newly received
message and position information is usefut in another
computer which is running an operations package. The
pragram is designed to prepare the data for transfer to
these other systems and to serve as a front-end
communications processor for them. This can be
accomplished in & direct connection to the other
computer or via a network

Back-End Cartographic Terminal

for Midrange and Mainframe

For those appilications where the new dynamic data is
received by the operations package in an existing
computer, the program can very nicely receive the
position information from the computer and display the
positions on the electronic maps. This prevents the
need for putting cartography on the host computer.

Low Cost
Perhaps the most cost-effective soiution to vehicle

- tracking in the world. Plus built-in two-way communi-

cations and many other extras.

SO to Ny °C*
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_ aptar’ Automatic Vhic! LoctonSoftware

TERRASTAR-HUB™
CANETWORK PSN

Friendly Operation .
GUI-Geographical User Interface:
p H Sacxels
the startlingly easy way to operate Suppon Software
a complex and powerful computer. jrersesissecs sttt s s s sy RSttt
The ease of use and training : v /
apge ’
saves even milfions of dollars over : NSl L e 20 :
time depending upon number of ’ A . ’
workstations and use. ’ Outbouna Messages incoming Packe(sE y v ’
’ A4 ’ : ’
’ [ A ’
4 TRANSLATION - ) ’
Network Management ; < ol A 4
. K ‘ A vy Map Y
The optional TerraStar-Hub™ routing, 2 Gurent Messages Updates ‘e E
store-and-forward switch gives carriers ’ \4 ‘o ’
full network parameters and flexibility ’ SASIC MAPSTAR™ o 2 : Y ’
without compromising performance or : USER ‘”TERF:CE L e
cost effectiveness. ' A » ‘
Benefits of MapStar™ A v v v :
’ o ¢
The financial benefits of equipping 4 E " H
R . pe A ’
a ﬂeet with a Scientific-Atlanta . : Archive Message Mai Files Index File  Features File Chart :
MariStar™ or TerraStar™ terminal ¢ M Log A ’
are Varied depending upon the l:pao::,'cl':’l-4pc:olfl’p’pooll:at:o::::::oocfva
. . h . Suppont Files
application. In a typical trucking Yvy Yy
application, benefits accrue to > Datavase Aspicaion
all interested parties. or Mainttame
1
The Trucking Company/Operator The Driver
Cost savings lead to a payback of less than one + Near real-time communication between the driver
year and the dispatcher is accomplished easily from any
- More revenue mile per truck location
- Decreased and predictable telecommuni-
cations cost » Quicker transit times

- Decreased out of route and deadhead miles
+ With the optional Mobile MapStar™ interface the

« MapStar™ is a marketing tool driver can see his location at all times. The soft-
- Offers a competitive edge ware gives a numeric latitude/longitude indication of
- A proactive rather than reactive customer current position. Vectorized maps are also available
service plan for the vehicle with a suitable display device
« |mproves management reporting capabilities + Increases number of loads and revenue miles
» Reduces accidents and lowers fuel consumption « Emergency assistance is always available
+ Reduces insurance premiums by 7-15% . Eliminates filling out complex driver logs

ManStar and TerraStar are registered trademarks of Scientific-Atlanta.
MapSuar s a registered trademark of ComGraphix. Incorporated.




MapStar™ Automatic Vehicle Location Software

The Shipper System Hardware Requirements

+ Greater degree of Quality Control MapStar™ is designed to operate with the following
system hardware:

+ Increases control of high-value consignments
- Scientific-Atlanta MariStar™ or TerraStar™

+ Precise status and shipment information inmarsat Standard-C and/or -M Terminais

« Accurate delivery time with position reporting. + Apple Computer, Inc. Macintosh™ systems,
Tighter ETAs can resuit in Just-In-Time service to including Macintosh U, lix, llex, lici, Hifx, and
customers ~ Quadra 700 and 850 computers, using

System 6.0.5 or greater
« Rapid response o customer request and/or order.
In-transit redirects and expedited deliveries are + Any telecommunications network equipment
easy to effect that is able to connect to the specified Inmarsat
Land or Coastal Earth Station
+ Coordinate cperations with shipping personnei to
maximize efficiencies and productivity + QOptional TerraStar-Hub™ for use in multiple
dispatcher networks.

Macintosh is a tradmark licensed to Apple Computer, Inc.

Throughout the worid, shippers Ilustration showing typical transportation application

can rely on Scientific-Atlanta’s using MapStar™

AVL and Inmarsat

systems expertise. After

providing the first Inmarsat

coastal earth stations, and

more than 3,000 Inmarsat

terminals, the transport industry

has come to rely on Scientific-

Atlanta since 1976 to provide

mobile communications solutions
~woridwide.

NS5 0614

Scientific-Atlanta, Inc.

QOur customers are the winners.

United States: 4231 Communications Drive. Norcross, GA 30093: Telephone: (404) 903-6001; Telex 4611804
Canada: 120 Middlefield Road. Scarborough. Ontario M1S 4M6, Canada: Telephone: (416) 292-6888: Telex 06525344
United Kingdom: Home Park Estate. Kings Langiey, Herts, WD4 8LZ, England: Telephone: Kings Langtey 44-923-266133; Telex 912044
Australia: Unit 2, 2 Aquatic Drive, Frenchs Forest. N.S.W. 2086, Australia; Telephone: (612) 452-3388; Fax: (£12) 451-4432; Telex 790 177418
France: 4 Avenue Gabriel Peri. 78360 Montesson France: Telephone: 33-13-976-9191: Telex 696385
taly: Via Benedetto Croce. 19. 00142. Rome, taly: Telephone: 39-6-5409994; Telex 621441
Germany: Albert-Schweitzer-Strasse 66. 8000 Muencnen 83. Postfach 830935 Germany; Telephone: +9-89-6780010: Telex 5212264
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