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ABSTRACT

The U.S. Arny Aviation Devel opnent Test Activity at Fort
Rucker, Al abama needed a real-tinme test data collection and
processi ng capability for helicopter flight testing. The
system had to be capable of collecting and processi ng both
FM and PCM data streans from anal og tape and/or a telenetry
receiver. The hardware and software was to be off the shelf
whenever possible. The integration was to result in a stand
al one telenetry collection and processing system

The Test Data Processing System (TDPS) provides real-tine
preprocessi ng and di splay of Pul se Code Mdul ati on (PCM and
Frequency Mdul ation (FM aircraft test data. The FM front
end equi pnment consists of FM denodul ators, tunable filters,
strip chart recorders, an array processor and a PCM encoder.
PCM equi pnent includes a wi de band denodul at or, four tunable
bit synchronizers and a preprocessor. The |Integrated

Tel enetry Anal ysis System (I TAS), preprocessor which is Veda
proprietary equi pnent offers functional redundancy with the
HP 1000 real-tinme conputer. This allows TDPS personnel to
nonitor selected real-tinme paraneters in the event of HP
1000 system failure. Al pertinent signals are routed

t hrough the systemdistribution panel to facilitate rapid
changes in the system configuration.

The HP 1000 real -ti me conputer system provi des conputer
control for the front end equi pnent, storage capability for

i ncom ng test data, data reduction algorithnms for real-tine
data anal ysis, and al so provi des control of peripheral

devi ces. The HP 1000 interfaces with the host conputer for
post test transfer of data. The host conputer is the HP 3000
which will be used for post test analysis of the data.



The TDPS is a collection of various vendors’ hardware and
sof tware whi ch have been functionally integrated by Veda,
Inc. of Fort Walton Beach, Florida into a real-tine

tel enetry processing system The system was desi gned and
constructed for the U S. Arny Aviation Devel opnent Test
Activity at Fort Rucker, Al anbana.

The distribution panel was custom fabricated. It was
recessed into the 19 inch equi pnent rack and encl osed behi nd
a plexiglas door. This approach elimnates acci dental damage
frombunping into the connectors, and also allows the
operator to verify system connections at a gl ance. Al

associ ated connectors, shunts, adapters, and patch cords
were provided with the panel.

Ti me Code Generator/ Transl at or

Atinme reference is used as a neans of indexing records for
rapidly and accurately locating points of interest. The tine
code generator/transl ator provides three basic functions to
nmeet the need of the TDPS. The unit generates a tinme code in
suitable formfor recording on magnetic tapes or strip chart
recorders. It is capable of automatically reading the
recorded tinme when played back froma magnetic tape. The
time code unit al so generates tine in suitable formfor
application to the | TAS preprocessor for tinme tagging data
wor ds.

PCM Subsyst em

The PCM subsystem functions as an integral part of the TDPS.
Set up of the PCM system functional controls is acconplished
by the real-tinme conputer as part of the telenetry
controller tasks. In addition, manual front panel setup
capability is provided on the PCM subsystem conponents. Al

of the real-tinme conputer software required for the setup
and operation of the PCM subsystemwas witten as part of
the integration effort.

Bit Synchroni zers

Four external PCM bit synchroni zers are used to

si mul t aneously process up to four channels of PCM DATA. The
bit synchroni zers accept a serical PCM data stream and
generate a PCM data stream and cl ock at a sel ected phase.
The out put PCM data stream can be either NRZ-L data and



clock at TTL levels, or BIOL bipolar data at 2-3 volts p-p.
They can be both manually and conputer controll ed.

Tel emetry Preprocessor

The | TAS telenmetry preprocessor is intended to relieve the
real -tinme conputer of the comon repetitive tasks whi ch nust
be perforned on the data. ITAS is conprised of four IRIG
Class Il decommutators, an engineering unit conversion card,
a digital to analog converter card, a data extraction (word
selector) and tine tagging card, an | EEE-488 interface card,
and the standard peripheral interfaces including an

engi neering workstation interface.

| TAS is the heart of TDPS. It selects each paranmeter from
the data stream provides an associated identification and
time tag, perforns the appropriate engi neering unit
conversion, and outputs selected paraneters to the DACs,

engi neering workstation and real-tinme conputer. It also
provi des PCM data stream sinulator to all ow system setup and
di agnostics prior to test data processing.

The I TAS architecture is based on a dual bus, data flow
driven, multi-processor platform It uses a PC/ AT bus
architecture for setup and control of all system nodul es.
The unit is nounted in one of the 19" equi pnment racks and
Integrated into the TDPS system The | TAS setup and contr ol
software is fully conpatible with | BM PC/ AT or simlar
conputers. This allows users to have a personalized copy of
the conplete control software resident on a personal
conputer and create and nodify system confi gurations
renotely fromthe I TAS chassis. Al software to operate the
preprocessor and integrate it with the real-tine conputer is
witten in the C | anguage. The operating systemis M crosoft
V5- DOS.

| TAS interfaces to the real-tine conputer through a standard
GPI B | EEE-488 interface card. The | EEE-488 interface is used
for renote setup and control fromthe real-tinme conputer and
for processing telenetry data fromI|ITAS to the real-tine
conputer. The TDPS specification required data to be
transferred to the real-tinme conputer at 1 negabit per
second with no | oss of data. The real -tinme conputer
interfaces to its hard disk drives through an | EEE-488 bus
and had a maxi rum DVMA data transfer rate of 2 negabits.
Since the data through-put was limted by the storage device
transfer rate there was no need to select a high speed



parallel /O device for the telenetry interface. The | EEE-
488 card sel ected for | TAS supports DVA data transfer and
has successfully transferred data fromITAS to the real-tine
conputer at a sustained rate of 1.8 negabits per second with
no |l oss of data. | TAS can transfer raw data, processed dat a,
a conbi nation of raw and processed data, data with or

wi thout tinme tags fromone PCM data streamor up to 4 nerged
PCM data streans well in excess of the data transfer rate
that can be handled by the real-tinme conputer.

FM Subsyst em

The FM subsystem functions as an integral part of the TDPS.
The anal og to PCM conversi on accommbdat es Constant Bandw dt h
(CBW and Proportional Bandw dth (PBW data. Denodul ators
and input filters are provided for IRIG B CBW channels 3B

t hrough 21B and I RIG PBWchannels 1 through 21 using a 240
KHz reference. All anal og channels are sanpled using a 5
sanpl es per cycle or greater sanpling criteria. The out put
PCM format is selectable fromany of the foll ow ng.

(1) NRZ-L (2) BIOL
(3) 16 bit parallel

Automatic calibration of the FM denodul ators is provided as
an integral part of the TDPS.

Si gnal Conditioners

Signal conditioners are provided for the 32 anal og channel s.
Each signal conditioner perforns filtering, anplification,
and offset correction. They are nodular in design and all ow
repl acenent on a plug in/out basis. They are each supplied
with an output filter corresponding to the channel bandw dth
of the unit.

FM Cal i br at or

The FM frequency cali brator provides precise and conveni ent
calibration of the FM denodul ators. It can be used in
manual |y or conputer controlled telenetry systens. The
frequency calibrator is designed to provide 5 point

cal i bration of proportional bandw dth or constant bandw dth
frequency nodul ation either on an individual cannel basis or
as one of several nultiplexes.



Tunable Filters

Anti-aliasing tunable filters are provided for all 32 anal og
channels. The filters can be either manually controlled or
conputer controlled fromthe operator’s console. The
software required for setup and control of the tunable
filters is an integral part of the Telenetry Processing
software on the Real Tinme conputer.

PCM Mul ti pl exer/ Encoder

The PCM nul ti pl exer/ encoder includes a 48 channe

mul tiplexer (MJX) with anal og-to-digital (A/D) converters,
and a PCM encoder. The MJX and A/D units are included with
the PCM encoding unit in the sanme chassis. The PCM

mul ti pl exer/ encoder accepts up to 48 single ended anal og

I nputs, multiplexes theminto one serial stream digitizes
the serial stream (12 bits per words) and PCM encodes the
digitized words into a serial PCM data stream of up to 2
Megabits per second. Parallel digital output for direct

i nput to a conputer is also available. It has both front
panel controls for manual setup and a conputer interface for
conputer control. The systemis initialized at systens
initialization tinme via the real -tine conputer.

Strip Chart Recorder

The two strip chart recorders in both manual and renote
control |l ed operation are capable of recording up to 24
channels on either 8" or 12" paper. The 24 DAC s fromthe

| TAS are connected to the 24 channels of the strip chart
recorders via the patch on exception distribution panel.

Sel ecting paraneters to send to the strip charts is part of
the test configuration format used to configure | TAS during
pre-test setup.

Each recorder neets the follow ng m ni numrequirenents:

Nunber of channels: 12

Chart W dt h: Up to 1" per channel
Control : Renot e and Local
Chart Speeds: 13 speeds, fromO0.5 mis to 5000 mm' s

Frequency Response: 5Khz



REAL TI ME COMPUTER SYSTEM
The Real - Ti ne Conput er

The real -time conputer system provi des conputer control for
the front end equi pnent, storage capability for incom ng
test data, data reduction algorithns for real-tinme data
anal ysi s, and al so provides control of peripheral devices.
The real-tinme conputer also interfaces wth a host conputer
for post test transfer of data.

The real -tinme conputer software provides for the set up and
control of the TDPS hardware with | EEE-488 renpote contr ol
capability, real-tinme archiving of the test data, post
processi ng anal ysis including data plots, and transfer of
the test data into a database.

Array Processor

An array processor is interfaced to the real-tine conputer
through a 16 bit parallel port. The array processor provides
the capability to perform Fast Fourier Transforns FFTs on
the test data. It’s capable of processing several sizes of
conplex and real FFTs at very high floating point rates. The
software to programthe processing capability was furnished
as a package with the system

M SCELLANEOUS EQUI PMENT
DC Power Supply

The DC power supply is adjustable fromO to 40 VDC wth

out put current capacity of 0 to 10 Anperes. Separator coarse
and fine adjustnent knobs are provided on the front panel

for voltage and current adjustnent. Additional features

I ncl ude overvol tage crowbar protection; renove error

sensi ng, and auto-series, auto-parrallel, and auto-tracking
operation. The DC power supply is used to power aircraft
radi os and instrunments requiring 24 VDC.

400 Hz Converter

The 400 Hz converter provides 400 Hz voltage fromO to 135
VAC at 1500 VA. Vol tage adjustnent is provided on the front
panel by neans of a variable control with an output neter.
The 400 Hz converter is used to power 400 Hz aircraft radios
and instrunents.



CONCLUSI ON

TDPS provides the U S. Arnmy Aviation Devel opnent Test
Activity at Fort Rucker, Al abama with the capability to neet
present and future real-time aircraft, data processing
requirenments. It al so processes post test data from anal og
tape. TDPS allows the engineers to nonitor quick | ook data
on both CRT and strip charts while the data is being
processed in real-time or fromanal og tape. TDPS processes
both PCM and FM data providing the test engineers with the
opportunity to choose the best data collectors for the task
at hand. The real-tinme conputer also allows post processing
anal ysis and transfer of data to the host for report
generation and analysis. The Integrated Telenetry Analysis
Systemis the hub of the TDPs. It acconplishes all the data
preprocessing at extrenely high rates and distributes the
data to the other functional elenents. As a turn-key system
TDPS rivals the |argest telenetry processing systens in
ternms of speed, capacity and flexibility.
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