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COMPUTING

DEVICES
COMPANY
ASW Division
designs and manufactures
acoustic processing systems
for fixed and rotary wing
aircraft, ship and ground-
based platforms.

With over 25 years of extensive
worldwide experience, the
Company first began working
inn this area during the early
1960s when military
computers were in their
infancy. in the early 1980s, it
became apparent that none of
the existing sonobuoy
processors were effectively
exploiting new technology, so
Computing Devices Company
developed the
AN/UYS-503
Sonobuoy Frocessor
(SBP).
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The AN/UY5-503, recently selected
by the U.S. Navy for its fleet of 120

A LAMPS-MKI helicopters, now forms
the cornerstone of the Company’s
WORLD airborne ASW signal processing

capabilities. Now in production, the

. AN/UYS-303 has also been selected
WIDE ' by Sweden, Australia, and Canada for

fixed wing, helicopter and shipborne

applications.
SUCCESS... PP

This extremely capable, small,
inexpensive processor catl process
and display all existing and planned
sonobuoys in addition to any low
frequency dipping sonar.
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AN/UYS-503 ...« FEATURES

ACOUSTIC

Small and lightweight with no
PROCESSING compromise in performance
SYSTEM... Low ownership costs

Processes sonobuoys
and dipping sonars

Qutstanding sensitivity
Qutstanding bearing accuracy
User friendly

Greater than 2000 hours MTBF

Qualified to MIL-E-5400 and
MIL-E-16400

Less than 20 minutes MTTR

Includes programmable
demultiplexer

Unprecedented soft failure modes
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FLEXIBLE,

OPEN

ARCHITECTURE,

MODULAR ...

OVERVIEW

The AN/UYS-303 Acoustic Processor is
designed around a new architectural
concept that fully exploits the potential of
new microprocessor and dense memory
componerits providing ASW forces with a
simple, powerful, easily maintained and
easily expanded system. The AN/UY5-503
is designed specifically to meet the
detection, localization and attack
challenge imposed by new generation
submarines. Operating as both a signal
analyzer and post detection processor, the
AN/UYS-503 can process any existing and
future sonobuoys and dipping sonars. The
|-ATR (44 ib) system is the smallest
configuration, providing an extremely
lightweight, inexpensive system! The
system’s sensitivity has been verified in
U.S. Navy laboratory testing.

FLEXIBILITY

Modern ASW platforms are developing
standard display stations for all sensor
and tactical displays. The AMN/UYS-503 is
designed to interface easily with all
onboard bus-based mission data
handling systermms. The AN/UYS-503 can
also be provided in a stand-alone
configuration complele with CRT and
controls.

UNIQUE ARCHITECTURE

Agreatdeal of the complexity and expense
in sonobuoy signal processors designed in
the last 10 years has arisen from the
overhead costs (both hardware and soft-
ware) involved in scheduling data from
many different sensors through a single
processor. Microprocessor and memaory
technology has now reached the point
where this probiem can be avoided by
building a complete ¢nd-to-end one-buoy
processor and then replicating it N-times
to produce an N-buoy processor.

Each of the basic 1-ATR AN/UYS-303 unils
contains four independent processing
maodules (slices), each capable of handling
one sonobuoy of any type or {wo LOFAR

buoys. Each slice processes continuously,
irrespective of what is being displayed on
the multifunction display. A fifth module,
also contained in the AM/UYS-503,
formats the display, handles all input/
output functions between the processing
slices and integrated peripherals, and
generates command signals for DICASS.
All software is stored internally, so that
there is no requirement for downloading.

This modular architecture, labelled
'Slice Architecture, is the basis of the
AN/UYS-503. The original goat was to
solve the complexity, size, and costissues
associated with conventionat architectures.
The AN/UYS-5303 solution has also resulted
in other significant advantages being
realized:

* New digital sonobuoys present a
synchronizing problem to competitive
processors, but this is completely
avoided in the ANM/UYS-503.

» Hardware replication, inherent in the
AN/UYS-303, means a single ATR unil
holds several identical card types thus
‘minimizing™

« Acquisition Cost
« Spares Cost
« Maintenance Cost

Processing different mixes of Qmni-
DIFAR-DICASS or others is inherenl; no
special mixed mode software is required
- Mixed modes at zero cost!

There is no special faiture mode
software; if one slice fails, the others
don't even know and keep functioning
- Fail Soft at zero cost!

TG DISPLAY AND GONTROL
SUBSYSTEM
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[ 4 KMODULES PER ATR UNIT )

A one buoy processor is the key to senobuoy succcess.
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PROCESSING CAPABILITIES

A single unit configuration of AN/UYS3-503
has the capacity to process:

OPERATOR
FRIENDLY
PROCESSING Sl
N
T
& DISPLAY ... ot
The AN/UYS-5303 provides more process-
ing capability and history storage than any
other system. As many as seven operator

defined processing bands can be assigned
to each of four DIFAR or eight LOFAR buoys
simultaneously. Each band is independ-
ently selectable as to centre frequency
and bandwidth. Typically, this means for
each buoy. one mainband and six verniers
are simultaneously processed and
available for display.

DISPLAY CAPABILITY

The display is divided into four basic areas.
These areas can be assigned to show any
type of data in any format (as per sample
displays). Each area can show:

The UYS-503 can also control and display
Magnetic Anomaly Detectar dispiaying the
results simultaneously with the acoustic
data.

MASS STORAGE - FLEXIBILITY and
RAFID RESPONSE

History is vital for passive detection and
the AM/UYS-303 has massive memory
capability (4 Mbits per buoyl. All data is
stored so that LOFARGRAM. ALls, BFls and
bearing information are instantaneously
available on demand.

System stores 20 minules of LOFAR
nistory for all bands, ali buoys. allthetime.

- System stores bearing information for alf
frequencies. ali bands, all buoys, all the
time.




AN/UYS-503

GROWTH

INALL

DIRECTIONS..

GROWTH TO NEW SENSORS

Each processing module contains our
patented, digital Universal Demultiplexer
{(UD). This device allowsthe AN/UYS5-503 to
demultiplex ali available analog and
digitally tetemetered sonobuoy data, and
ensures any new sonobuoys (analog and
digital) can be accomodated by the
AN/UYS-503 without hardware modifica-
tion. Furthermore, the UD eliminates any
requirement for acoustic receivers to add
expensive FSK capabilities for digital
sonobuoys sincethisis alldonenowin the
AN/UYS-503.

The AN/UYS-303 has already been
connected to a low frequency dipping
sonar to produce an integrated sonobuoy
and airborne dipping sonar system
{AQS5-503), capable of processing dipping
sonar and four DIFAR/DICASS sonobuoys
or eight DIFAR/DICASS. The AN/UYS-503
is compatible with all dipping sonars!

GROWTH TO MORE SENSORS/
MORE OPERATORS

A single ATR in itself is a powerlul acoustic
processor that will process eight LOFAR,
four DIFAR/DICASS in any mix. Because
everything associated with processing
the sonobuoys, including LOFAR history
storage, isincludedin the processor, greater
capacity can be achieved by simply adding
more ATR units. Shown hereisanexample
of an expanded, fixed-wing system that
will simultaneously process and display 56
DIFAR/ 112 LOFAR and allow two operators
to access any of the buoys being proc-
essed. The AN/UYS-303 is a truly open
architecture system.

OPERATOR ASSISTS

» Tactical Mode. This{eature allowsupto
six preset modes to be programmed.
Each mode is lailored by the customerto
optimize the AN/UYS-303 processing
bands and display formats for ihe
detection of sibmarines typically found
in the threat area.

* Horizontal/Vertical Cursor. Two
full-screen cursors are provided and data
coordinates (not screen coordinates) are
printed wherever the wo cursors cross.
Thus, for example, when the cursors
cross on alofargram. time and frequency
are read out,

¢ Harmonic Dividers. These replace the
horizontal cursar and display up to 25
visible harmonics. Continuous read-oul
of spacing and the harmonic number of
the first visible harnmonic are given, and
the harmonics are expanded (cursorright)

STATIOH! 3

STATION 2

55 DIFAR {112 LOFAR)
2 GPERATORS

and contracted (cursor left) using the
cursor controls.

Magnify. This feature simply magnifies
the display, centred on the cursor
position, by a factor of 2 or 4.

» Time Constant Control for DIFAR. To

optimize DIFAR bearing performance it is
essential to average the bearing.
Optimum performance is achicved on
distant targels (very slow rate of change of
nearingy with a long:time constant for
averaging. Optimum performance is
reached for closer targets with a shorter
time constant. The system provides the
operator with a choice of Tour time
constants, seleclable at any time on a
buay-by-buoy basis.

eEcho Delay for Ear/Eyc

Synchronization. When processing a




AN/UYS-503

A REAL

ASW OPERATOR'S

SYSTEM ...

= Gram Length Control.

long ping. say one second, the data must
be accurmulated for one second before
processing. Thus a return is one second
late on the screen. Itis, therefore, manda-
tory that the aural information be delayed
by an equivalent amount to ensure
synchronization.

* Processing Setup Fail Safe. It is not

possible to set up the processing in an
tilogical state that would hang the system.
All setups are checked for consistency and
errors are either auto-corrected orrejected.

+ Range/Velocity from CPA. When the

operator observes a Closest Point of
Approach (CPA), he indicates its start and
end, andthe system calculatesand outputs
the range and speed of the targetl.

s Threshold Control. This capability
enables the operator to adjust the level at
which information will appear on the
display.

Total gram
length can be selected to be 6.6, 20 or 40
minutes.

s Autodetection and Tracking. The
operator may set up to three detection
windows. Fach window is seleclable in

terms of frequency and width, and is
processed on each sonobuoy. |f alineis
detected, the operatoris alerted. Once a
line has caused an alert. it is logged and
tracked s0 that it will not cause additional
alerts. Up to eight target trackers may be
assigned that will automatically update the
target information to the tactical sysiern
every 30 seconds.

Bearing Snap. To obtain a hearing by
cursoring a line, it is necessary only to get
the cursor close to the line. When the
bearing key is pressed the cursor snaps to
the nearest line.

Automatic Directional Noise Cancelling
Mode. FProvides the processor with the
ability to notch out the most dominant
noise source and provide for aulomatic
tracking of this interfering noise source, 1t
is a unigue capability giving exceptional
performance enhancement in a high noise
environment.

Fassive Tracking Algorithms (FTA).
Automatic tracking of targels can be
achieved by a PTA capability that uses
doppler and other target parameters Lo
provide an optimum tactical target fix and
traci.

RELIABILITY AND
MAINTAINABILITY

The UYS-303 resulls in minimum
electronic hardware with a field-
proven mechanical package and
power supply. This combination
produces a system with unprece
dented, proven reliability (four
DIFAR / four DICASS system wilh
greater than 2000 hrs MTBE).

Cxtremely reliable and casily
maintained, the AN/UYS-303 design
malkes maximum use of modularity.
There are only 12 dilferent circuit
card assembly (CCA) types out of a
total complement of 32 CCAs. In
addition, 24 of these CCAs are
arranged in four identical and
autonomous modules.

Mo special lools are required for SRA
replacement. and no sct-ups of
adjusiments are nccessary.

ELECTAROMICALLY
ERASABLE (E 2)
PAOM TECHMOLOGY

4 INDIVIDUAL SOHOBUOY
PROCESSORNS

EDGE PFROGRAMMABLE
CARD DESIGN

SEPANATE OPERATOR
INTEREACE ARD
COMTIIOL
PHOCESSOR




SPECIFICATION FOR 4 DIFAR/DICASS CONFIGURATION

SIZE

WEIGHT

POWER REQUIRED
COOLING AIR REQUIRED
INPUT CHANNELS
CONTROL PANEL INPUT
TACTICAL DATA OUTPUT
FREQUENCY RANGE
BUOY TYPES

PROCESSED
PER 1 ATR {44 1b) UNIT

1-ATR short 8.0 X 7.5 X12.0in. (22.9x 19.0 x 30.5 cm)

44 Ib (20 kg)

350 Watts, 115 Voits, 3 phase, 400 Hz

Cooling air as high a5 45° C

8 standard sonobuoy receivers

RS-232C/RS-422 or 15538

RS-232C/RS-422 or 1553B
875 Line RS-343 Compasite Video

2-2560 Hz or customer defined

- 4 Range Only
- 1 ERAPS
- 4 Bathythermal

- Analog or Digital
- 8 Omni Passive
- 4 DIFAR/NVLAD

-4 VLA - 4 Ambient Noise
-4 DICASS - Any mixes
SONOBUOY RECEIVER

Will accept inputs from all
standard sonobucy
receivers

CONTROLPANEL

Can be supplied and
controlled via any
RS-232C/RS-422 or
1553 control device

HARDCOFY

Hard Copy Unit (HCU) or

Video Graphics Recorder (VGR)
compatible

DISFLAY PROCESSING

All contained within
the AN/UYS-503

CKTDISPLAY
Any 875-line monilar such as;
CONRAC

§in. {20.3 cm)

25 Ib (11.3 kg)

SYSTEMS RESEARCH

LABORATORIES (SRL)
14 in. {35 cm)
37 Ib (16.8 kg)

STAND-ALORE SYSTEM

Consists of:
AN/UYS-503
CRT Display
Control Panet
Typical weight
75 Ib (34 kg)




