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RECOMMENDATIONS (TENTATIVE)

THERE IS A PRESSING NEED FOR A AIRBORNE SPECTROMETER CLASS INSTRUMENT
FOR FUNDAMENTAL RESEARCH IN THE NEW DOMAIN (FOR REMOTE SENSING) OF HIGH
SPECTRAL AND SPATIAL RESOLUTION., ONE OR MORE AIRCRAFT SENSOR DEVELOP-
MENTS SHOULD BE INITIATED AS PART OF AN OVERALL AIRCRAFT MEASUREMENT
RESEARCH PROGRAM,

DEVELOP AND FABRICATE PORTABLE FIELD INSTRUMENTS, CONDUCT SUPPORTIVE
TESTS, AND PROVIDE DATA FOR RESEARCH

CONTINUE SCIENCE STUDIES TO CONVERGE THE SENSOR DESIGN AND PROVIDE AN
IMPROVED SCIENCE BASIS AND RATIONALE FOR MLA TYPE SYSTEMS,

DEVELOP SPECIFIC MISSION SCENARIOS WITH FURTHER INPUTS FROM THE DISCIPLINE
PANEL AS PART OF THE FOLLOW-ON TO THE MSWIG EFFORT.

FOSTER AN INVOLVEMENT OF A BROADER CROSS SECTION OF THE REMOTE SENSING
COMMUNITY INCLUDING UNIVERSITIES TO DEVELOP A CONSTITUENCY AND ADVOCACY
GROUP FOR THIS TECHNOLOGY.

CONTINUE ON-GOING ENGINEERING AND CRITICAL DEVELOPMENTS IN AREAS SUCH AS
WIDE FIELD OPTICS, FOCAL PLANES, AND SPECTRAL FILTER TECHNIQUES,

DEVELOP A BETTER UNDERSTANDING OF THE TRADES AND INTERACTIONS BETWEEN THE
GROUND AND SPACE SEGMENT FOR STRAWMAN SCENARIOS.
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GSFC MLA PROGRAM ELEMENTS

TECHNOLOGY DEVELOPMENT

- SHORTWAVE INFRARED (SWIR) HYBRID (HGCDTE) DECTOR ARRAYS

(2 CONTRACTS - $4.,5M EACH)

MONOLITHIC SWIR DETECTOR ARRAYS ($950K)

VISIBLE/NEAR INFRARED DETECTOR ARRAYS ($950K)

DESPOSITION OF SPECTRAL FILTERS ON DETECTOR ARRAYS ($100K)
PASSIVE COOLERS ($100K)

SPECTRAL BEAM SPLITTERS ($45K)

- INSTRUMENT/MISSION DESIGN STUDIES

INSTRUMENT DEFINITION STUDIES (4 CONTRACTS, $450K EACH)
END-TO-END SYSTEM STUDIES (4 CONTRACTS., $250K EACH)

SUPPORTING SCIENCE

SENSOR PARAMETER ANALYSIS
PERFORMANCE MODELING

IN-HOUSE CAPABILITY UPGRADE

SENSOR CONCEPT EVALUATION
DETECTOR ASSESSMENT LABORATORY
CALIBRATION SOURCE DEVELOPMENT
FIELD EXPERIMENTS



8L

'LAND REMOTE SENSING SYSTEM INDEX

INSTRUMENTS
FLOWN _

M33 - MULT-

SDEBTRAL
SEANNER
SYSTEM
(LANDSATS
1:3)

SMIRR ~ SHUTTLE
- SPEGTRAL

RABIOMETER

©(BHUTTLE
U @8TA-®)

INGYﬂUMﬁm’S umim :

ﬂEVEI.ﬂPMENT

- ﬂ! : --THEMA"HQ

- MAPPER
(1982)

PROBATOIRE
d'OBSERVA-.

 TIONDELA.
TERRE umr

MESSR - MULTL

”ECTHAL

H!CTRDNIB

. SELF-SCAN-
- ING RADIO- -
- METER .

VHR = VISIBLE AND

THERMAL
INFRARED

" RADIOMETER.

- (1985) .

INBTRUMENT
COHQEPTS

LA - MULTI-

SPECTRAL
LINEAR
ARRAY
(10879

" IMAGING
'SPECTRO-
METER

(A 19079
. (m:1me)

lSFF - mncmc |
. SPECTHO-
METER

_FREE-
-FLYER
tmw

wmn - IHUTTI.G "

- MULTY

- SPECTRAL

INFRARED
RADIO- -
METER

R ([ ms-)f

S tnit. 4087 AL

AIRCRAFT
“ INSTRUMENTS

A8 - AIRBORNE

- IMAGING
. SPECTRO-
METER
(1882)

AVIRIS = ABVANCED

VISUAL AND
INFRARED -
IMAGING

SPECTRO- -

“(pes)..



6L

. \2 C
©OY W g(';‘o .
5-MODULES = TEST ASSEMBLY _oo% LT =S |

A CONCEPT HYBRID SWIR ARRAY

)
P
\#°

HgCdTe ARRAY
(128 ELEMENTS)

SILICON
. READOUT

\ INTERCONNECT CHIP
COLD : PAD ON MUX
SURFACE FLEX CABLES Si CHIP

TO OFF-FOCAL
PLANE ELECTRONICS DETAIL OF A MODULE CONCEPT

(100 TO 500 DETECTORS)

|



08

PRIMARY SHIR FPA DEVELOPMENT

OBJECTIVE: | |
o DEVELOP A HGCDTE}FUCAL PLANE FOR IHAGING IH THE 1-2.5 uf SHIR BAMD

APPROACH:
0 U2-MONTH THO-PHASE DEVELOPMENT EFFORT
o THO CONTRACTS FOR PARALLEL 42-HONTH EFFORTS

-0 A$5H PER CONTRACT

STATUS:
o PROPOSALS FROM-SBRC, HOMEYWELL, AND ROCKHWELL 1IN EVALUATION
o DUAL AHARDS, COHTRACT STARTS IN EARLY 1983
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JPL_MLA PROGRAN ELEMENTS:

o TECHNOLOGY DEVELOPMENT.

= MERCURY: CADMIUM TELLURIDE HYBRID:DETECTOR ARRAYS
= INDIUMANTIMONIDE  INEAR  ANDAREA: ARRAYS
= -ADVANCED OPTICAL DESIGN CONEEPTS AND -ANALYSIS
“+ “COOLER DEVELOPMENT. FOR- SPAGE SHUTTLE APPLTCATIONS
"~ ADVANGED' ONBOARD PROGESSING: ANALYSTS AND  STMULATION
0 SHUTTLE/SPACE PLATFORM INAGING ' SPECTROMETER (518)
- FUNCTIONAL: DESIGN. OF INSTRUMENT SYSTEM o
= STS INTERFAGE STUDY INGLUDING POINTING SYSTEM
«  EFFEGTS OF ORBIT GHARACTERISTICS :ON. IMAGE GEOMETRY

o AIRGRAFT EXPERIMENTAL PROGRAM

- DEVELOPMENT OF RESEARCH OBJEGTIVES
“« INSTRUMENT DEFINITION. AKD COSTING -
o IS APPLIGATIONS DEVELOPMENT
= DISGIPLINES REQUIREMENTS FOR IS DATA
~ = GROUND-PROCESSING TECHNIQUES ‘AND SYSTEM STuny
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SPECTRAL CHANNELS
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SELF CALIBRATED ABSOLUTE SILICOM DETECTOR
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VIS/NIR MULTISPECTRAL CCD DEVELOPMENT

UBJECTIVE:
o DEVELOP A VIS/NIR CCD ARRAY THAT WILL SERVE AS THE BASIC UNIT FOR AN MLA FOCAL PLANE.

APPROACH:
0 24-MONTH $1.2M CONTRACT TO DEVELOP AND VALIDATE APPROACH.

o CCD DESIGN: FOUR 1024-ELEMENT LINEAR ARRAYS WITH INTEGRAL BAMDPASS FILTERS ON A
MONOLITHIC STRUCTURE.

o DESIGN, FABRICATE AND TEST FIVE MODULE FOCAL PLANE.

STATUS:

0 PROPOSALS FROM RCA, FAIRCHILD, WESTINGHOUSE AND HUGHES IN EVALUATION.
0 CONTRACTOR SELcCTION. AND AWARD BY AUGUST 1982.
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IMAGING SCIENCE WORKSHOP

AGENDA

NON-NASA SENSOR
MAPSAT

MLA SENSOR CONCEPTS

SENSUR TRADEOFF ISSUES

VISIBLE/IR SENSOR REVIEW

6SFC SUPPORTING TECHNOLOGY PRUGRAMS
IMAGING SPECTRUMETER

IR AREA ARRAY STATUS

CALIBRATION OVERVIEW

ALRCRAFT DATA PROGRAMS

ON-BOARD DATA PRUCESSING

)42 el B T =
L ) L] > *

. MAXWELL (GSFC)
. COLVOCORESSES (USGS)

RICHARD (6SFC)

. MIKA (SRRC)
. LOWRANCE (PRINCETON)

BARNES (GSFC)

« WELLMAN (JPL)

- ROBE (ROCKWELL)

« SLATER (UNIV. OF ARIZONA)
. VANE (JPL)

FLANAGAN (NSTL)
IRONS (GSFC)
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KEN J. ANDU
PHILLIP H. SLATER
THUMAS B. MCCORD
RUBERT PELIMAN
JUHN WELLMAN

~ MARVIN MAXWELL

JOHN LOWRANCE

IMAGING SCIENCE
PANEL MEMBERS

NASA HEADQUARTERS
UNIVERSITY OF ARIZONA
UNIVERSITY OF HAWALI
LOCKHEED RESEARCH LABS

JET PROPULSION LABORATORY
GODDARD SPACE FLIGHT CENTER
PRINCETON UNIVERSITY
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