@ https://ntrs.nasa.gov/search.jsp?R=19810003142 2020-03-21T16:10:47+00:00Z
6

THE ROLE OF THE MICROPROCESSOR IN ONBOARD-
IMAGE PROCESSING FOR THE INFORMATION ADAPTIVE SYSTEM

W..Lane Kelly, IV, and Barry D. Meredith
Langley Research Center
Hampton, Virginia
The Information Adaptive System (IAS) is an etement of the‘NASA End-to-
End Data System program andris focused‘toward highAspeed onboard data_pro-
cessing torvNASA missions in the 1980's. Particular emphasis is p1aced on
'mu1tispectra1;image data processing since the speed and quantity ofathat,variety
: of.data places the greateStrhurden on the current'NASA'data system. Some'of the -
- image process1ng functlons p]anned for the IAS 1nc1ude sensor - nonun1form1ty A
correct1on, geometr1c correct1on, data ed1t1ng, formatt1ng packet1zat1on
©and adapt1ve system control. | |
| The: des1gn of the IAS is 1ntended to. app]y to a var1ety of future mlss1ons, s‘
therefore arch1tectura1 f]ex1b111ty is a key des1gn feature The programmab111ty
of the m1croprocessor 1ends th1s requ1red f]ex1b111ty to the system ‘allowing
h_ 1t to accommdate new process1ng funct1ons and 1nterface w1th a variety of sensor ;
conf1gurat1ons The high throughput rate requ1red for mu1t1spectra1 1mage data :
_'process1ng proh1b1ts the use of convent1ona1 computer software approaches
gw1th0ut s1gn1f1cant increases in the speed of the . centra] processing un1t ‘HenCe,_y'
h a comb1nat1on of h1gh-speed Spec1a1-purpose hardware and m1croprocessors for
‘control and’ computat1ona1 support, appears to offer the best techn1ca1 approach
for the near term. In add1t1on,_a_soph1st1cated m1croprocessorvw111 serve as
‘the oVeral] System supervdsor interfacing'w1th;commands'from the spacecraft -
and the ground o | | | . “
Th]S paper presents the pre]1m1nary des1gn of. the Informat1on Adaptive System
.and d1scusses the role of the m1croprocessor 1n the 1mp1ementat1on of the

1nd1v1dua1 process1ng e]ements
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THE CURRENT NASA DATA ,ISYSTEM PROBLEM -

® EVER INCREAS ING DEMAND MET WITH PROBLEM BY PROBLEM
SOLUTIONS.

‘® CURRENT DATA LOAD - 10" bits/day.
® DATA PROCESS ING DELAYS ARE EXCESS IVE.
@ DATA PROCESS ING COSTS ARE TOO HIGH.

[ FORTHCON\ING PROJECTS WILL INCREASE DATA LOAD BY AN
ORDER OF MAGNITUDE.

° SHUTTLE CAPAB ILITY WILL BOOST LAUNCH RATE BY FACTOR
| OF 6.

NEEDSZII-INFORMATION ADAPTIVE SYSTEM

~ GOAL:  DESIGN, DEVELOP AND DEMONSTRATE IN EARLY 1983

A SYSTEM ARCHITECTURE THAT UTILIZES ADVANCED
TECHNOLOGY FOR HIGH-SPEED MULTISPECTRAL IMAGE
DATA PROCESS ING

DESIGN . - E
- FEATURES: @ HIGH DATA THROUGHPUT RATE
® PROGRAMMABILITY
® FLEXIBLE ARCHITECTURE
® ADAPTABILITY
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IAS DEMONSTRATION SYSTEM BLOCK DIAGRAM
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LOOKUP TABLE D‘EVSIGN FOR RADIOMETRIC CALIBRATION

INPUT . CORRECTED

SENSOR » OUTPUT
DATA ~ DATA
S S A
W W
| |
T _ T
c LOOKUP C
q—{ TABLE H
e | MEMORY E
{5 :
J R
PIA
- MC6800 <
SYSTEM
ADDRESS.  L_MEMORY DATA

BUS BUS

SOURCES OF DISTORTION IN IMAGE DATA AND THEIR
'CORRESPONDING ERROR MEASUREMENT TECHNIQUES

EPHEMERIS VARIATIONS ——?GLOBAL POS ITIONING SYSTEM (GPS)

SPACECRAFT ATTITUDE —-—>ADVANCED STAR TRACKER
VARIATIONS

SENSOR MISALIGNMENT —PERIODIC GROUND CALIBRATION

EARTH CURVATURE ~ ——=GPS WITH LOCAL EARTH RADIUS
INFORMAT ION
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GEOMETRIC CORRECTION

PIXEL
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GEOMETRIC CORRECTION PROCESSING
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EDITING CRITERIA UNDER INVESTIGATION

FOR THE IAS

o TIME

" @ SPACECRAFT POSITION
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BUFFER MEMORY SYSTEM FOR DATA FORMATTING
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HIGH SPEED: PING-PONG MEMORY APPROACH TO DATA
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ADAP,TIVE SYSTEM CONTROLLER TASKS

INITIALIZE INDIVIDUAL CONTROLLERS .
ASSIST_CONTROLLERS IN INITIALIZATION OF IAS-COMPONENTS
ESTABLISH AND MAINTAIN OPERATING MODE

'MONITOR STAT-US OF ALL IAS COMPONENTS

FORMULATE ERROR MESSAGES

MAINTAIN COMMUN ICATION WITH SPACECRAFT AND GROUND

PROVIDE COMPUTATIONAL SUPPORT TO IA-S MODULES



ADAPTIVE SYSTEM CONTROLLER DESIGN
FEATURES

® SOPHISTICATED N\ICROPROCESSOR ARCH ITECTURE
o ADAPTABLE |

- @ EXPAN DA BLE

e COMPATABLE WITH HIGH ORDER LANGUAGE
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