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FPROBE FPARAGMETERS

1985 1990

SENSOR Eﬁf
ELEVATION VIEW 1S DEG 22 DEG e
SCAN RATE 14 DEG/SEC 36 DEG/SEC %ﬁff
FRAME TIME S SEC 2 sEC : X
DETECTOR VIEW .1 X .3 MR .05 X .15 MR -
OUTPUT CHANNELS 5250 80000 mo

THREAT t{
CREDIBLE OBJECTS 17000 50000
ATTACK CLUSTER OBJECTS  S000 10000
MAX. CLOSE SPACED OBJS. 1500 3000

STARS 'f;

Koo o 5

20/5Q DEG- LOW BAND NTIS  CRAI v e

5/50 DEG- MID BAND DTIC 7AB 0O o

2/5Q DEG- HIGH BAND : ‘t,h:ann?unced 0 g ""

GALAXY PEAK DENSITY MULTIPLIER- 5 L;" “"49“’j S 3
Ty R :

‘ : PN) Availability Codes "“
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LWIR MISSILE SURVEILLANCE SENSOR k_,.w
0 OPTICS S

sy
APERTURE 10 IN R
SCAN 7 DEG X 7 DEG/SEC :

0 FOCAL PLANE ARRAY

DETECTORS 1570/COLCR
COLORS 3

0 SAMPLING

DHELL 8 Ms T
PRECISION 107> RAD | SR

. ®

01K/0363/03
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INPUT
ENSOn
_EEL__%,, SIGNAL
CONDITIGN.

COLCR
-<::)%HCCRRELATION

TRACK
@.- INITIATION

ADAFTIVE
THRESHOLD

Missile Survei llance Frobe Funoca

SCAN
PULSE
MATCH

STAR
SUFFRESSICON

AZ/EL
TRACK

PRECISION
TRACK

DISCRIM-
INATION

ENGAGEMENT
PLANNING

INTERCEFTCR
INITIAL-
IZATION

F1l1ow

FPRECISION
ELEVATIGN
PROCESS

KNOWN
OBJECT
RECGCGNITION

COMMUNIC~
ATION
FPROCESS

TMTERCEDPTOR
—
TAUNCIER
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Missile Surveil llanmnce Frobe Data Flow

S 2 ]

!

'\ J— INFUT ‘ ; ARPTIVE SCAN ELEVATION
! —_— SIGMNAL vHRE:HGLD —— FULSE -————| CORRELATION
—i CONDITION. MATCH
: COLCR STAR % DATA
h Q—)- CCRRELATION| — LIGHT DECOY SORT —O
] —d SUFFRESSICN |
- i
- ‘
-
-
;
:': -8
L . ‘
.. KNOWN TRANSIENT AZ/EL COMMUNIC-
O-—)— OBJECT ———}{ DISCRIMIN-{| —— TRACK — ATION
RECOGNITICN ATION FROCESS

MULTISCAN TRACK
> STORAGE > INITIATION |-

I
- 4'.‘!.1
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i DAaTAa FLOW RATES
FUNCTICN CUTFUT DATA FLOW RATE (FRAME AVE.,1/SEC)

‘ 1985 1990

: A/D CONVERSION 100M SAMPLES 7700M SAMPLES

>,

= INPUT CONDITIONING 610K SAMPLES 1S.7M SAMPLES
PULSE MATCHING 50K DATA SETS 1.2M DATA SETS
INTRAFRAME CORRELATION 8.5SK DATA SETS 43K DATA SETS
TRACK % DISCRIMIMATION Z.4K DATA SETS 25K DATA SETS
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R AN

o 20M HZ CYCLE;

FROCESSOR ELEMENT

SIMULTANEQUS 10M HZ INPUT % OUTPUT

o SIMULTANEQUS EXECUTION

o &4
o 64
o 16

0 SINGLE 2 MICRON LITHOGRAFHY CHIFP;

INSTRUCTIGN FETCH

ARITHMETIC (EXCEFT DIVIDE)

SHIFT
LOGICAL
COUNT

BRANCH

DATA STCRE
DATA FETCH
INFUT/QUTFUT

BIT INSTRUCTION

WORD FROGRAM STORE

WORD DATA STORE

WORD STACK
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1985 HARDWARE CHARACTERISTICS

BOARD AREA AVERAGE
CAFABILITY (FERCENT) POWER (W)

FROCESSOR 10 MAFS 15 2

FAST MEMORY 8K BYTES

M
)

.4

MAIN MEMORY 16K BYTES
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1985 ONEBEOARD FROCESSOR

FERFORMANCE

THROUGHFUT - S1270 MAFS
FAST STORES- 13M BYTES

BULK MEMORY- 6M EBYTES

FHYSICAL

r3

Cu FT

3]

i VOLUME—-
HARDWARE MASS- 0 LES
POWER- 1700 W

l BATTERY MASS- 42 LES
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' 129220 HARDWARE CHARACTERISTICS

AMBIENT ELECTRONICS

BOARD AREA AVERAGE
CAFABILITY (FERCENT) POWER (W)

N FROCESSOR 20 MAPS 10 1

»

2 FAST MEMCRY 32K BYTES 2.2 .13
MAIN MEMORY 64K BYTES 2 .05

JOSEFHSON ELECTROMNICS

i AVERAGE

. CAFABILITY CHIP SIZE  POWER
PROCESSOR 1000 MAFS 1 CHIP 20 MW

;‘ FROGRAM STORE .4 NS ACCESS 860 WDS 20 MW

;_ CACHE MEMORY .4 NS ACCESS 1000 WDS 16 MW

e

; MAIN MEMORY 7 NS ACCESS 4000 WDS .32 MW
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12920 ONEOCARD  FROCESSOR

PERFORMANCE

THROUGHPUT- 416000 MAFS

FAST STORES-~ 1SM BYTES - -
BULK MEMORY— 274 BYTES RN
N |

FHYSICAL

DEWAR YOLUME- 1.2 CUFT

MBIENT VOLUME- -4 CUFT

I

HARDWARE MASS- S7 LBS

FOWER- 137 W

BATTERY MASS5- 7 LES
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PROCESS AND OUTPUT ( \‘g-.*’{'

- .':::; -
Start alala
-

Detector
INPUT Data Seiect

Interrupt
X2 Reg
Store

Gamma
Suppression

3 Y

RTC Data Locat
Tag Background
Calcuiation

Y

Adaptive
Data lnput Threshold

Setup N
Detectors No Group

: i ™

o Group
N Batcning

Group Too Small

| e
Return Y Or Not Finished

Setup
Group For
Output

Group Finished }

ISC Processing Flow
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-
2
Base + 16
Yes
Base > 8192 Base = 0
) - New Thresh
Yes
.- Syt Wait
.- Store Base
- X2-4
- 10
8
Yes
o C1O Done T Restore Buffer
...
. No
\d
, ISC Detailed Flow (Sheet 1 of 3)

)
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Conloe S ond
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X2 - X2+1

No

Ni“Ni_1

BN"BN-ﬁf- N;

Z2-0

! s

Ty-B8+2

ISC Detailed Flow (Sheet 2 of 3)




Count + 1
Store N;

Output
Setup

ISC Detailed Flow (Sheet 3 of 3)




Relative Processing Load

Relative Processing Load

Relative Processing Load

"OT

Pp = 0.5, Max RSPs

051 HiMgHaH,
H2M3H4H5
HiHaMaHg Hort H3MgHgHg
273M4s HaHaMgHg HaMgHgHY
HiH2H3 HoHaH HaHgMgH7
273Ne H3H4H5 H4H5H5 HgHgHy
0—
2 3 4 5 6 7
Frame Counts
10—
Ppy = 0.5, Min RSPs
0 " HiHaMaHs | HoHaMaHg
HiMaHAH
e | HaMaHats | gnemgHg
0.5+
HqHgMgH7
HaMgqHgH
IMaMsNe
HaHH
HiH2H3 37475 HaMgHgH7
H2H3H4 " "
4H5Hg
HyHoMqHy HgHgH?
0 T
2 3 4 5 Z/ 6 7
Frame Counts H2H3M4H 5
10
T apero
HyHoH3
05+
Max RSPs ~a| Min RSPs ~
0 T T t
2 3 4 L} 6 7

*H means frame data on an object, M means no frame data on an object, Subscript 1s frame number.

Frame Counts

“Track Search Load Dependencies




Az-E]l Track Operations and Data Access Characteristics

i 3

Maximum Access Rates

Words Transferred

Processor Cycles

Operation {10 Sec Maximum Per Access Per Access
Duration) (sec™1)

Receive Track Search 3600 9 65
data and assign Track
Number
Send Az, El data 3600 4 10
to KOR
Receive Az, El 7200 5 50
correlations from KOR
Remove Az El data from 3600 12 50
Frame Store for vali-
dated tracks
Collect amplitudes for 24 s0
Track Initialization
Precision Track and 7200 24
Discrimination
Initialization
Send update data to 7200 6 10

Precision Track and
Discrimination

*Note that accesses are not all concurrent.
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ISC Process Instruction Count Data

E
v
b
!
i
!

Instruction Cycles
Process Path Conditions per Data Sample
L1in No signal; no output buffer assigned 36
L2 First detected signal; assign output butfer, store 78
data, correct background
I L3 Next detected signal sample 58
L4 Next signal sample missed : 55
LS One sample missed and less than 12 in batch 65
L6 Two samples missed and 12 or more in batch 73
i L7 60 samples in batch 63
Input Data All Paths 1
Input Data Setup All Paths 15/N1(3)
. Inner Loop Setup All Paths 19/n(3)
i Qutput Data Batch size dependent, not L1 24 - 64
. Output Busy Clear Once per output loop set-up 20

oo {1) 99 3 periont of the samples use this path on frame average and 96.8 percent use it in an attack cluster.

{3) N is number of detectors assigned to an RSP,
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1985 Hardware Sizing Summary

» e vy
'Ja'n
0

'l’

N

R
Processor Circuit ,‘:—\_.:_.
Count Memory Per Board Average P
Function (RSPs) Processor(2) Count Power (W)
Input Signal 438 4K 1S, 8K DS 946 1402
Conditioning 211 | 4K15,4K DS 36 59
Pulse Match 30 4K 15, 8K DS 65 96 oL
111 | 4Kk 1s, 4k DS 2 3 T
Intraframe Correlation
FEC 3 4K 18, 64K DS 1.6 26
cC 1 4K 1S, 128K DS 9 15
SR/NC 1 4K 15, 8K DS 2 3
DR 1 4K 1S, 64K DS 5 9 *
1M | ak 15, 4K DS 2 3
34 56
Interframe Correlation
KOR 1 4K 1S, 100K DS 7 12
FS 1 4K 18, 4K DS, 256K BM 8 5
i TS 8 4K 1S, 16K DS 1.3 20
AET 1 4K 1S5,4K DS, 576K BM 1.6 7
11 | 4k 13, 4K DS 2 3 .
46 47 .
_ Track and Discrimination
' PT/D 4 12K 1S,4K DS, 512K BM 6.1 28
N cp 1 4K IS, 16K DS 3 4
NAV 1 4K 1S, 4K DS 2 3
11 1 4k is. 4K DS 2 3
513 6.8 38
120 1701
)
(1) Controtlers
(2) 1S - Instruction Store, DS - Data Store, BM - Bulk Memory
;
)
)
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1990 Hardware Requirements for JSP Multifunction
Implementation
, Function Processor Count Memory (2! Per Processor
! {Words)
fnput Signali 396 JSP 8K 1S.2K DS, 12K BM
Conditioning g Jspil) . 8K IS, 1K DS
Puise Match, 9 JSP 1.6K 1S, 4K DS, 12K BM
Superpornt 145pt1) 8K IS, 1K DS
l Intratrame Correlation
FEC 9 RSP 320K DS
cc 3 RSP 640K DS
SR, NC, DR 3 RSP 128K DS
1 RSPt 16K DS -
Interframe Correlation
) KOR 3 RSP 96K DS
N FS 1 RSP 16K DS, 768K 8M
TS 3 RSP 32K DS
. AET 1 RSP 16K DS, 1723K BM
- ( 1 RSPl 16K DS
Track and Discrimeination
i PTD 16 RSP 10K 1S, 16K DS,
384K BM
cp 1 RSP 16K DS
NAV 1 RSP 16K DS
1 RSP 16K DS
l (1) Control Function
(2} 1S = Instruction Store {Addition to Processor On-Chip), DS = Data Store, BM = Bulk Memory
]
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PRO-  |A |ty

con- A | CESSING —

TROL \—‘ RSP o [
RSP B8

‘.
.

a8
4
(@]

3

|

PRO- A

[——1C | CESSING ™

o SERIES 1 RSP g (3
ARC
RS 232

| o
. ..

- em = - -

PRO- A
— C |CESSING
=

A | 8

RECORD-
ING RSP

C f‘:?‘}:‘_';;:é
: DATA L %ﬁg;?

SOURCE | .

e

P

A | B

DATA

GENERA-

TOR RSP
C

ARC Configuration for Input Recording Support
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- Detector Innun From Real
- from MUX and Time
A/D ; Counter
I
I S
———‘__ l Tnreshold
Back- —aChinp 2 Data
ground | History
Stcrage ’ Storage
N T \-—_——_-—‘
’ ’
K f N
R -
E : | s
T _“__-_ e k“""'
_ T ST
. i i ] RS
i g
oL Buf fer
R —-‘-L_-_‘——W' 'O RENN
. ! i 1! - \’:Ol"ltro L - -."."‘- a
. liDetector| Chip
r Siatus — N
vl Sscrage
—_——— e _"
. ‘ 1

K Buf fer - \L Buffer
s Control Outn

] put [ Twin Control
¥ Chip JBufTer Chip
3 AStorage
: 7 7
b - N
- 7
To Pulse Match

- ISC Overview
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Background Data History Data History
Storage Sloruge Storage
\ s/

Register Register Register

5 s
T 7

Diff

N
. vy

K ‘-'!'v'

Sum S
’-/ Compute New Background ;

Register

Background
Scale > Storage

and S
Round .

TOCOmp,,,.,o;,Lc Threshold Chip (Input)

Compute New
Threshold
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T
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Data Input Threshold Value Background Value
(Detector)
Register
4 .
R | Register
, AN
Compare —
lLogic
To Data
K 4 History Storage
(J
Status ’
Storage
Register g,
Buffer
Control
Logic
N Register -
@ v .
. To Output To Buffer -
. Buffer Storage Control Chips RS
. And Status Storage T
. = "‘-"':'
. . SN
; Threshold Chip (Output) o

— '-. "
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MSP SIZING

Type Quan Pow  Sub-Tol A

———

ISC Threshold Chip 3 3w 12w
Buffer Control Chip 12 4w 48w

Memory 16k x 1 300 STw 210w
INMOS IMS—1400M S

T
IR '

id

*

Memory 4k x 4 250 Tw 175w o
INMOS IMS-1420M '

TTL Glue (MSI,SSI) 200 dw 20w

Processor Chip 10 4w 40w

Total Power 505w

Board Count - 20 \
MSC Board (78 Dips, 9.0 in. x 6.27 in.) N
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