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PREFACE

This is Supplement 6 to the report titled ‘~Bibliography of In-House and Contract
Reports ” (AD-877 653L), (Supplement 1 , AD-890 066L), (Supplement 2, AD-905
548L), (Supplement 3, AD-BOOS 275L),  (Supplement 4, AD-BO b 642L), (Supple-
ment 5 , AD-BOl 9 966L). It is a continuin g bibliography of reports prepared by and for
the U.S. Army Engineer Topographic Laboratories (USAETL), Fort Belvoir. Virginia.
This bibliography includes reports that were published from 1 January 1977 through
31 December 1977.

Reports with AD numbers can be obtained by Department of Defense agencies from
the Defense Documentation Center . other agencies and individuals can obtain copies
from the National Technical Information Service. Report s with a “B” in the AD num-
ber are limited in distribution to U.S. Government agencies unless permission for
release is granted from the controlling office. Reports are available on an interlibrary
loan from the Scientific and Technical Info rmation Center (STINFO), U.S. Army
Engineer Topographic Laboratories , Fort Belvoir , Virginia 22060.
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infrared , low-level oblique photography , standard photo index sheets , stereo
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identi f i c a t i on, i.e. by direct observatior. of the image, by measurements on the
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of factors , difficulty in extracting needs from the manuals, l im i t a t i ons  w i t h
reference to both the factors and procedures, and possible use of other sensor
systems . Four examples that demonstrate the app l ica tion of the evaluations to
specific problems are presented following the evaluation : Cover and Concealment ,
Cross-Country Movement, Lines  of Communica t ion , and River Crossing Operations.
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20. continued

units. However , the dia].able voltage cutoff in the battery charger will
permit recharge of silver-cadmium and lead-acid batteries , among others .
The equ ipment was used extensively in the f i e ld  tests of the LRPDS fo r
charg ing BB-45 1/U bat ter ies  at 2.25 amperes wi th  a cutoff  at 32 volts .
Although act ivat ion of the BB-45 1/U ba tter ies is a slow and pains tak ing
operation , n ine ba tteries were easily and reliably recharged at one time .
Besides the operational tests , a safety evaluation and a road test were
made by the U.S. Army Test and Evaluation Command . No unusual hazards
were fo und , and there was no evidence of ph ysical damage af ter runs over
the Munson Road at the Aberdeen Proving Ground .
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process ing approach and a bl ock processing approach . Of the two approaches ,
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20. continued

and accuracy. It was found that it takes about 11 hours of CX 6600
processing to comp lete the correlation and matching of a typical 9 X 9
inch frame stereo overlap area, while the benchmark implementation can
process the same area in a l i t t l e  over one half hour.
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20. continued

lay the groundwork for handling non-central perspective photography.
Previous developments and algorithm logic modifications have been re-
ported in a rather piecemeal fashion over the first three Phases. This
report combines all these developments into a consistent description of
the matching algorithm as it appears to date , including the modificat ions
of Phase D.
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20. continued

expect tolerable y-paral laxes. Therefore , either the transparencies must
be tilted , or the HOC should operate essentially as a comparator , with
correlation taking place in the image space. For the latter case, one
transparency is fixed and the other is moved in steps in both the x- and y’-
di rections. The result is that for each array element one gets x, y
coord inates on one trans parency and Px ’ Py parallaxes from the other.

The results of two preliminary tests using aerial photography are given.
They indicate accuracies of about one to two parallax steps (one step =

25 urn i n the tes ts ) .  However , the tests are so limited that the results
should be considered only as preliminary , indicating the feasibility of
the system as an area correl ator. Fur ther develo pmen t and more ex tens i ve
testing are reconinended before the potential and accuracy of the HOC system
may be determined.
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Thi s document summarizes the results of a radar Hnage simulation study

performed at the Remote Sensing Laboratory, the University of Kansas , LawrenC

Kansas. The work was sponsored by the Eng i neering Topographic Laboratories ,

The Uni ted States Army , Fort Be l voir , Virg inia. The goal of this stud y

was to deve l op radar i mage simulation techniques. The purpose of this
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20. continued

document is to summarize those inves t i g a tions , to i d e n t i f y s i gn i f i can t  accom-
p lishine n ts , and to make recomniendat ions concern ing future research needs and
potential application s of the result s of this work.
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20. continued

in excess of 100 lines per mm and image densities on the order of 2.75

densi ty  units or grea ter may be obtained .
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indicated; 2 — Identifiable, map element can be detected and recognized
as a particular type of feature from the LANDSAT data indicated , e.g .
road , canal , etc., collatera l information may be required to reach this
analysis level ; 3 - Classifiable , LANDSAT data , with the use of all
available collateral information , can provide the information required
for the map element including all required measurements, e.g. width , length ,
and areas. It was concluded that LANDSAT 1 , 2, 3 MSS data is compatible
with National Map Accuracy Standards and can be used to update the map
elements on map scales 1:1 ,000,000 through 1:250,000, although many of
the cultural , hydrographic , and botanical elements may be unclassifiable.
The improved systems capabilities of LANDSAT 4 may provide a method for
updating map scales 1:1 ,000,000 through 1:50,000. However , many of the
required cultura l and hydrograph ic map elements may remain unclassifiable
even with the Thematic Mapper system.
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20 . continued

Insight is given into the nature of depolarization , but exp licit results
for the depolarized terms are not obtained at this time because of the
comp lexity and difficulty of the solution . Some of the conclusions of
this work are

1.. A theory has been developed for computing the like polarized
(HR and VV) radar backscatter coefficients from certain types of vegeta-
tion by using a vector renormalization approach .

2. No rigorous quantitative comparison of theory with experiment
was possible ; however , qualitative comparisons indicate reasonable agree-
ment.

3. Although no explicit solution was obtained for the depolarization
components , it was learned that one cause of depolarization is the aniso-
tropy associated with the correlation function of the dielectric fluct-
uations .

3-6

_ _ _  _ _  —en--
——-..- -~~~-——-‘- -‘ ,~~~~~~~

- -g ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
.— ‘



UNCLASSIFIED —.
SECURITY CLASSIF ICAT ION OF THIS  PAGE (WI,en Date Entered)

EP ~~~ 
.,. ‘.

~ 

READ INSTRUCTIONSR ORT L,UCIJMENTA I kin tW BEFORE COMPLETING FORM
I. REPORT NUMBER 2. GOVT ACCESSION NO. 3- RECIP IENT ’S C A T A L O G  NUMBER

ETL-0106 
AD-BO 1. 9 967L ____________________________

4. TITLE (aid Subtitle) 5- T Y P E  OF REPORT & PERIOD COVERED
E qui pment Test Repor t

XEROX 6500 COLOR COPIER

6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(S)

Guy N .  Stockwell

9. PERFORMING ORGANIZATION NAM E AND ADDRESS tO.  PROGRAM ELEMENT , P R O J E C T . T A S K

U . S .  Army Eng ineer Topographic Labora tories 
t~~~~~~~~~~~~~~~~j I~

T NUMBERS

ETL TD EC Work Unit: 047
For t Belvoir , Virginia 22060 Task: 01

II. CONTROLLING OFFICE NAME AND AD DRESS 
- 

12. REPORT DATE

June 1977
U.S. Army Engineer Topographic Lab ora tories 13. NUMBER OF PAGES

Fort Belvoir , Virginia 22060 58 
___________________

14. MONITORING AGENCY NAME S ADDRESS(If different frost Controlling Office) IS. SECURITY CLASS. (of this report)

Unclassified

IS., OE C L A S S I F I C A T IO N / OOW N G R A O I NG
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Distribution limited to U.S. Government agencies only; Test and Evaluation ,
June 1977. Other requests for this document must be referred to Commander
and Director , USAETL , Fort  Belvoir , Virginia , 22060.

17. DISTRIB UTION STATEMEN T (of the abetraci entered in Block 20. If different from Report)

IS. SUPPLEMENTARY NOTES

IS. KEY WORDS (Continue on reveres eida if nec.esstv aid identify by bfock number)

Reprography,
Xerography,
Color Reproduction ,
Rapid Response

20. ABSTRACT (Caic~~.e en revere. side It omce.e y aid Identi fy by block numb.e )

This report covers the engineer design tests performed with the Xerox 6500
Color Copier and applicable support items . The physical properties , operational
characteristics , and related materials for reproducing multicolor map products
on various printed mediums are being evaluated for quick economical repro-
duction in limited quantities of topographic and special map products. The
tests showed that the color copier meets most of the technica l requirements for
Map Reporduction Equipment .

DO ~~~~ J473 EDITION OF I NOV 65 16 O SO(.ETE P UNC LASSIFIED
SECURITY CLASSiFICATION OP THI S PAGE ( When Del. Entered)



UNCLASSIF IED
SECURITY C L A S S I F I C A T I O N  OF THIS P A G E  (Wi,e,, Data Entered)

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS
____________________________________________________ 

BEFORE_COMPLETING_FORM
1. REPORT NUMBER 12. GOVT ACCESSION NO. 3 RE C I P I E N T S  C A T A L O G  NUMBER

ETL 0107 
1 AD-A04 1_038 

_________________________

4. T I T L E  (end Subtitle) S T Y P E  OF  R E P O R T  & PERIOD C O VERED
DESIGN OF A MAP UPDATE CAPABILITY Contract Report
FOR ENGINEER TOPOGRAPHIC UNITS Final Technical Report

6. PERFORMING ORG. REPORT NUMBER

53-0200-000 1
7. A UTHOR(e) 8. C O N T R A C T  OR G R A N T  NUMBER(s )

DAAG53-76-C-0176

9. PERFORMING O R G A N I Z A T I O N  NAM E AND ADDRESS ¶ 0 .  P R O G R A M  ELEMENT . PROJECT . T A S K

Raytheon Company A R E A & WORK U N I T  N U M B E R S

400 Army Navy Drive
Arling ton , V irg inia 22202

I I ,  CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT D A T E
U.S. Art ’w Engineer Topographic Laborator ies  May 1977
Fort Be1~ ir , Virginia  22060 13. NUMBER OF PAGES

____________________________________________________ 70
14. MONITORING AGENCY NAME & A DDRESS(if different from Controlling Office) IS. SECURITY CLASS.  (of this report)

Unclass i f ied
I5a . DECLASS IFICATIG N( DOWH GRA OI NG

SCHEDULE

15. DISTRIBUTION STATEMENT (ol this Report)

Approved for  publ ic  release; d i s t r i b u t io n  unl imi ted

17. D ISTRIB UTION STATEMENT (of th. abstract ent.redin Block 20. if different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse .id. if necessary aid Identify by block number)

20. ABSTRACT (CaiUnue en revere, side If trec..eaty aid Identify by block numb,,)

This report contains the final conceptual design of two systems for the com-
pilation of Field Army map upda tes using al l  types of tactical reconnaissance
imagery as data input .  Both systems are capable of producing Class B output
acc uracy , and inc orpora te innovative design features to improve ease of op-
eration and system throughput . One system is designed to perform a monoscop ic
solution where the map is used as a source of control to form a terrain

— model that is combined with the appropriate sensor model to transform image
continued

~~~~~ FORM
LW 

~~~ ~~ ~473 EDITION OF I NOV 65 15 OBSOLETE 38 UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (WIMn Date Entered)

- - - ----~~~~~~~~~~~~~~~~~~~~~~~~~~~~-— - —-



20. continued

coordinates into their correct ground positions with retie f d~~sU 1.~~t-r~.tnt

errors removed . The second s stem uses the mono solution ~~r mono I.nput

imagery and a full analyticaL mapp ing solution for stere o input irn.i~ er~~.

The systems ’ design evolution , theory of operations , technical character-

istics , estimated costs , f i e l d  dep loyed van layo u t ,  and cost  ~ f~~ec t iv e ne s s

comparisons are presented .

39

0~~ — 
- ___________ _______________ - -



UNC LASSIF lED
SECURITY  C L A S S I F I C A ~~IQti OF THIS  PA GE lIl t.., (late Entered)

REPORT DOCUMENTATION PAGE BEFO C ORM
I REPORT NUMBER 12. GOVT A C C E S S I O N  NO~ 3 ~ E ~~IEN ”S C A T A L O G  N U M B E R

ETL-0108 I A D - A O + L  039 ____________________________

I. TITLE (end Subtitle) 1’~~PE OF R E P O R T  & PERI OD C O V E R E D

DIGITAL TERRAIN DATA COMPACTION Contract Report
USING ARRAY ALGEBRA 

____________________________

6 PERFORMING ORG. R E P O R T  NUMBER

7. AUTHOR(s ) S C O N T R A C T  OR G R A N T  NUMBiR(S)

Urho Rauhala
Stephen Geri g DAAG53-76-C-0127

9. PERFORMING O R G A N I Z A T I O N  NAM E AND ADDRESS 10. PROGRAM ELEMENT. PROJECT . TAS,(
AR EA & CORK LIM IT N U M B E R S

DBA Systems , Inc .
P.O. Drawer 550
Melbourne ,_ Flo r i da  3290 1 ___________________________

I I . CONTROLLING OFFICE NAME AN D ADDRESS 12.  REPORT D A T E  
—

U.S. Army Engineer Topograp hic Laboratories November 1976
Fort Belvoir , Virginia 22060 I3 NUM B ER O F P A G E S

14 MONITORING AGENCY NAME S A DO RESS(If dtlferent from Co nt r o l l i n g  Of f Ic e )  I S . S E C U R I T Y  CLASS. (of thi. report)

U n c l a s s i f i e d

IS. . DE C L A S S I F I C A T I O N  D O W N G R A D I N G  
——

SCHEDULE

16. DISTRiBUTION S T A T E M E N T  (of this Report)

Approved for  publ ic  re lease;  d i s t r i b u t i o n  u n l i m it e d

I?. DISTRIB UTION STATEMENT (of the abstract entered in Block 20. I f  dIfferen t from Report)

IS. SUPPLEMENTARY NOTES

IS. KEY WORDS (Continue on r~vsree side if necessary aid Identit y by block nu..b.r)

20. ABSTRACT (Cait~~ se en reeer .f~~ II n.c.e.ary d identify by btork number)

This report investigates the app licability of array algebra digital terrain
modeling and data compaction . Two options were evaluated for converting
the collected data into regularly spaced terrain elevations . First , an
array prediction is performed of the data directl y in the ep ipolar  coordin-
ate f rame . This approach allows for data compaction and subsequent evalu-
ation i t  uniform Intervals in a gridded map coordinate system. Second ,

DO , ‘, ‘
~~ 

1473 E DIT I O N  OF I NOV 55 15 OBSOLEt~~~0 UNCLASSIFIED
SECURITY CLASSIF1C*T ION OP THIS PAGE (When (lets Fnter.dI

- _&__~~~~ _ — — ——~~~~~
.- - - - 

~~~~~~~~~~~~~~~~~ 
,— . , .  ten— — —



20. continued

the princ ip le of ar ray al gebra in a p iecewise t raris locat ion a lgor i thm
is app lied . In this approach the non-gridded ep ipolar coordinates are f i r s t
conver ted to regularly spaced elevation data and then subsequently com-
pacted using the methods of array prediction . In addition to analyzing

the mathematical equations required for terrain compaction , the com-

putational requ irements were analyzed for both sequential and parallel
processors.
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20. continued

geometric f ide l i ty  of 0.037. have been demonstrated . Image format
sizes were 511 X 8~ , 4” X 6”, 70 mm and 35 mm . 32 l ine widths can be
varied automatically from 6 to 250 i.im . Graphic arts quality characters
can be recorded f rom 4 pts to 36 pts (at full scale).
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20. continued

RGSS performance in open traverse is unlikel y wi thout ver tical def lec t ior
end ca l ibra t ion.  In addi t ion , the keynote of successful RGSS/Gradiometer
integrat ion wi l l  be control and compensation of system bias and low
frequency error sources.
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20. continued

erometer Errors .
This report concluded that (1) the gyro and accelerometer errors limit
ability to derive deflections from frequent zero velocity updates (at
vehicle stops); gradiometer vs improved inertial system components are
trade-of f possibilities , (2) post-mission deflection recovery to 0.5
sec appears feasible with current IPS hardware augmented by high quality
deflection values at bo th traverse end points and a moving-base gradio-
me ter with f ield performance comparable to tha t recen t ly demonstrated by
laboratory prototypes (RNS noise ( 10 EU , 10 second average , (3) Real-
time deflection recovery to 0.5 sec is ultimately possible in an en-
vironment of moving-base gradiometer availability , high ly accura te end
point deflection data and moderately improved RGSS inertial components ,
(4) the dominant factor limiting RGSS def lection recovery both with and
without gradiometer aiding is the quality of vettical deflection data
which is independently available at traverse end poin ts .
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s a t eL l i t e- t o — s a t e l l i t e .  Each G e o cc i ve r  t y pe  r.ia~ use e i t h e r  .i f i x e d  ~‘r a
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measurements is the HopfieLd model for computing tr - ‘ ~cri~ refracti on
c o r r e c t i o n s .

The above modifications have been imp lemented both on t h e  ‘N LVAC
1108 and t h e  CDC 6400 versions of Fotonap.
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20. continued

a r r ay s . Since each array produces four simultaneous video signals ,
the system could be utilized as an input device for a parallel processor
such as the STARAN . The video signals can be multiplexed onto a sing le
line if des ired .
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To account for range errors obtained when a code-modulated radio signal is used to make
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20. con t inued

year f ield pr ogra m spon so red by the U.S. Army Nati .~k Laboratories and
included ground station temperature , relative humidity, preci pita tion .
evapor ation , hours of sunshine , and tower measurements of temperature , de~
point temperature , and ‘wind speed , incoming and refLected solar radiation ,
incoming and outgoing infra-re” radiation and sub-surface temperature
profiles in the forest and in a cleared area within the forest region .

The results discussed here include a climatological survey of the ex-
perimental iste as well as a comparison of the monsoonal cycles at a
number of widel y d ispersed sites in Southeast Asia ; an analysis of the
piofiles of temperature and wind speed in the forest and cleared area;
diurnal variations of static stability and Richardson number repre-
sentative of several different periods of the year; a summary of
calculations of the roughness characteristics of the forest canopy and
the variabiLity thereof ; spectral analyses of kinetic energy above and
within the forest canopy during both monsoonal flow regimes ; estimates
of the albedo of the for st and ‘-he net fluxes of radiational energy for
several per iods of the year; estimates of sensible and latent heat
f l uxes above the f o r e s t  canopy.
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20. continued

measurements of uniforml y dense-ii: .age patterns are described . Both
z inc ox ide  and cadmium s u l f i d e  p h o t o c o n d u c t i v e  ld’ors were used to
fabricate one- and two-dimensiona l J r r a v s .  Successful results were
oLtained for a one-dimensiona l 10-wire electrode , linear array. The
f a b r i c a t i o n  of area chemica l  a r r a y s  were  n ot  successful. To fabricate
a workable special conf iguration area array , tnore sophisticated m e t h o d s
such as s p u t t e r i n g  and vacuum d ep o s i t i o n  l e c hn i q i C s  are neces sa ry .
A neg lig ].blt error was o b t a i n e d  f o r  the ana l y s i s  of c h e m i c a l  a r r a y s  as
position detection and area measurement. A larger error resulted for the
c e n t e r  of mass measurement.
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su~tiInet ol ’ 1976 . employs a h ari dhel d inf rared im a g i n g  device .  color and color
in f r a red  aerial photograpiiv . and thermal infrared imagery .

The thermal infr ared imagery is used in conjun c t ion with color aerial photog—
raph~ to detect energy losses and detectiv e roof insulat ion.  This image ry should
he obtained dur ing the winter  season on a 2 -year  cycle. 2 to 3 hours after sun-
down at a scale of 1:4.000.

The color and color infrared photography aids the Facility Engineer in the
analy st s  of the thermal infrared imagery . provides a source of info rmation for
establishing a baseline of environmental  conditions for future comparison , and
monitors potential environmental problem areas. This photography should be
obtained simultaneously on a 4-year cy cle , between the hours of 1 000 and 1500
at scales of 1: 10 ,000 and 1:20 ,000. During the first cycle , the photography
should be obtained in conjunction with the winter thermal infrared Ilights and
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should always be acquired under clear, unobstructed skies.

The handhe ld infrared device is employed to determine the exact locations
of energy losses and roof areas underlain with wet insulation after they have been
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mon itor steam lines.

This report is illustrated , has a bibliography, and a plan of approach.

73

__________ —. ‘ ____________________



PAPERS

Allen , W.A . and Chen , P.F. 1977. Automated astronomic position determination
using self-scanned optic al sensor array . Am. Cong. on Survey ing and Mapping
Ann. Meeting, 37th , Proc. pp. 1 54-1 65.

Allen, W.A. See Chen, P.F.

Baussus von Luetzow , ftG. 1977. A review of past , present and f uture USAETL
inertial/gradiometric geodesy activities and programs. Inz’ernat. Symp. on Inert.
Tech. for  Surveying and Geod. , 1st , Proc. pp. 60-71.

Chen , P.F. and Allen , W.A. 1977 . Automated astroposition determination using
sensor array systems. IEEE Trans. on Instru . and Meas. IM-26: 197-200.

Chen , P.F. See Allen, W.A.

Chen P.F. See Seemuller , W .W.

Crombie , M.A. and Gambino, L.A. l 977 . Digital stereo photogrammetry. Cong.
of the Internat. Federation of Surveyors, Commission V , Stockholm , Sweden.

Gambino, L.A. and Schrock , B. 1977. An experimental digital interactive facility.
Computer Mag. 10:22-28.

Gambino , L.A. See Crombie , M.A.

Graver , W.R. 1977. Interfero grams of holographic optical elements. App!. Opt.
10:1809-18 10.

Leighty, R .D. ed. 1977. SPIE Proc. Vol. 117. Da ta extraction and classification
f r om f ilm.

Leighty, R.D. 1977. Concepts for automated pattern recognition research with
hybrid optical/digital systems. In SPIE Proc. Data Extractio n and Classif ication
from Film 117:132-139.

Lukes, G.E. 1977. Rapid screening of aerial photography by OPS analysis. In SPIE
Proc. Data Extraction and Classification from Film 117:89-97.

Robertson, K. 1977. The use of atmospheric models with tnlateration. Sur i.’e •r Rev.
24:179-188.

Roof , E.F. 1977. Geodetic applications of inertial navigation systems. ASCE, Spring
Meeting, Preprint 2888.

74



Schrock . B See Gambino , L.A.

Seemuller.  W .W . and Chew, P.F. 1977. Aerial photograph research mensuration with
sensing arrays. IEEE Trans. on Instru. and Meas. IM-26 : 29-3 2.

Todd, M. 1977. The development of the inertial rapid geodetic survey system at
USAETL . Internat. Symp. on Inert. Tech, fo r  Survey ing and Geod. , 1st , Proc.
pp. 113-120.

Vogel, T.C., Carney, J.R., Love, E.R., Howard, G.E. 1977. Applications of thermal
infrared imagery for energy conservation and environmental surveys. ERIM S.vm p .
on Remote Sensing of the Envir. , 11th , Proc. 2 : 1 5 7 5 - 1 5 8 8 .

75

___________________________________________ - 
—_.-__.—--.- -— —-- — — .—r--



INDEXES

TiTLES

Pa ge
Analysis of LAN DSAT Systems for Cartographic and Terrain

Inf ormation (Report No. 9 in the ETL Series on Romote Sensing) 32

Aut omated Processing of Geographic Info rmation in Image Data Forms 50

Automatic Reseau Measuring Equipment (ARME)  27

Back scatt erin g of Ra d ar Waves by Veget ated Terrain 35

Backscattering of Radar Waves From A Titited , Slightly Rough Surface 62

Bi bliography of In-House and Contract Reports. Supplement 5 34

Bimodal Display 43

Ca pabilities of Remote Sensors to Determine Environmental
Information for Combat 5

Cartographic Electron Beam Recorder (EBR) System 44

Charging Equipment,  Mo bile (CEM) 11

Chemical Array Studie s 67

Design and Feasibility Study of HOC as a Van Mounted
Ste reo Mode l Digitizer 42

Design of’ A Map Update Capability for Engineer Topographic Units 38

Development of A Hi gh Precision Capability for Monitoring Structural
Movements of Lock s and Dam s 58

Development of Finite Element Models for the Earth ’s Gravity Field
Phase 1: Macro Gravity Model for Satellite Orbit Integr ation 23

76

——- -‘-I- -. -- ---.— — . -.-. -- . --—. — — -w ‘ —-
~~~‘



Development of Finite Element Models for the Earth’ s Gr avity Field
Phase II :  Fine Structure Disturbance Gravity Representations 24

Digital Cartographic Study and Benchmark - Firs t Interi m
Technical Report 13

Digital Cartographic Study and Benchmark - Second Inter in i
Technical Report 1 5

Digital (‘artographic Study and Benchmark - Third Interim
Technical Report 16

Digital Cartographic Study and Benchmark - Fourth Interim
Technical Report 18

Digital Terrain Data Compaction Using Array Algebra 40

Electron Beam Recorder Applications Study 56

Environmenthl Conditions in a Tropical Forest Region in Thailand 65

Evaluation of A New Electrostatic Recording Medium 30

Flux Valve Heading Reference System 7 I

Formulation of A Space Oblique Mercator Map Projection 69

Gradiometer-Aided Rapid Gravity Survey System 46

High Speed Parallel Sensing Scheme 54

Holographic Optical Elements With Low Q-Factors 

Holographic Terrain Displays 7

Interagency Energy and Environmental Survey 72

77

- 
~~~~

—
~
- — 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - .  ~~~~~~
. —--——_— — ,-..........,.- -— .



Materials Research for Holographic Recording ( Report ~ o. I . Mul tiple Image
Storage of Continuous Tone Data in Volume Holograms) 10

Micror educt ion and I n largement of Graphic information Study ( MEGI S)  3

Modif ications to FOTONAP 52

Mu ltispectral  Capabil i ty  of i1&W Film ( Photographic Technolog y Series) 29

Opti mized Method for the  t ) ’r ivati on of ’ the Deflection of the
Vertical from RGSS Data 59

Parallel Profile Plots for Visual Terrain Display 1

Photo Analysis of ..\ Desert Area 4

Photogra inmetr i c Aspects of the Heterody n e Optical Corre lator 2 1

Platform Orientation System Test Program 28

Point Light Source Contact Printer Photographic Technology Series 9

Precision Staran Correlator 70

Radar Image Simulation Project 25

Rapid Gravity Survey System Aided With Supplemental Gravimetric Data 48

Selected Bibliogr:tphy of Corps of Engineers Remote Sensing Reports. A 64

Scattering of A Code-Modulated Radio Signal and Associated
Multipath Range Errors 63

Use of Array Algebra in Terrain Modeling Procedures , The 20

Xerox 6500 Color Copier 37

78

______________________ -— ______



CORPORATE AUTHORS
Page

Analytic Sciences (‘orporation . The 46. 48

(‘arson Al exiou (‘o qloration 56

Control Data Corporation 13, 15 , 16 , 18

DBA Syste ms, Inc. 40

EIKONIX Corporation 42

Goodyear Aerospace Corporation 70

Harris Corporation 3

Image Graphics . Inc. 44

Kansas. University Space Technology Center 25

Ma ryland ,  Uni v ersity Ins t i tute for Flui d Dynamics & App lie d Ma t hematic s 65

Old Dominion Systems , inc. 52

Phoenix Corporation 59

Purdue University 2 1

Raytheon Company 38

Sperry Gyroscope 71

Virginia , University Research Laboratories for the Engineering Sciences 23 , 24 . 69

79

—.~~~~~ -~~~~~~~ _ _ _ _ _  _ _ _



P E R S O N A L  AUTHORS

Page L ~:e

Abb o tt , i L .  25 Mi khai l .  I M . 21
Mordiich . G 1 .

Basehoic , R. II \ l ur H :~ , M L .  13.  I S . I o
Books. E.J. 34. 64
Bra mlev , J . 43 Na~v. S. 11

Carney. J R .  72 Patiton . Di. 13 . 15. 16 . l~(‘hen. P .F. 54 . 67 Pinker . R I .
(‘urrin , T .R. 5 P ou l in .  A.O. S

Fastes , J. 10 Ralston , L. M . 3
Eh len , J. 4. 5 Ra u ha la .  U . 40

Reddersen , BR. 3
G~’rie, S. 40 Rinker . J. N. 5
Gladden . J.W. 30, 67 Rohcrt~. 11 N. 3
Gorsica , TI,. 70 Rober t son . K.l) .
Graver , W .R. 61 RohiE . F.\~.
Greed , i i., Jr. 56 Roos. M ,
Grosso , P.F. 44

Scheps. B.B. 50
U echt.  A. 29 S~hm cklel . (.\V.
1-leur ing, FT .  5o) Schv~arz . C. 9. 29
1-levenor . R.A. 35 . 62 Seemullcr. \V .W . 54
Holtzman , J .C. 2 5 Stock ~~~I I .  ( . .N .  37
Howard, G.E. 72 Stoner . L.D. To

Junkins. J.L. 23. o9 Tarn ow ~Li . A. A. 44
Taylor .  (C. S I

Kaupp , V.11. 25 [hompson. O.E. 65
Kaylor, R E .  65 1 r eli nsk ie . E.G.. Jr. 43
Krusinger. A.E. 5 Turner . iD . 69

Landsherg, H.E. 65 Vogel. T.C. 32, o4 , 72
Love . E R .  72
Lyon. J. 59 W all r nark , (; .N .  56

Mader , G.L. 59 Zech. R.G. 3
Mage ’. R .L. 20
Marger urn . E .A. 63
McC racken . P B .  S
McDonnell , M.M. 7

80

— —U- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~

—..-- —~~~~ 
“

~ 
— — —‘.. — — —~~~-~~~~~~~~~ 

--



(‘O~ TR .A CT N1’~(BF RS

2 1

l) , -\, - \ , ~~~~’5-( -O I S S
— 0 1°~ 13 . iS , 1~’ . ~~
- 92 2 1 44

23 . 24 . o~
Q

-012” 40
-0ITh 3 ,’-.

1)A.\( 53-76-M- 5S99 40

[)AAK0 2- 72- ( ’ -02o ~o7 6 5

1)AAKO2-73-(’-O l Oo 25

DAAK7O-7 6-C-0247 70

DAAK7O-77-C-0027 42
-0030 71
-0111 56
-0126 59

DAAK7O-77-F-0130 52

DAAK7 O-77-1 7-03 84 48

81

— — _____-.-. .. .. . S



Al) NUMBERS

Page

.\( ) 5 ()t)~., \( )4° 3Sl
A035 13 9 5
.A035 154 7 .

~O5O 024
A03 5 1S5 13 ..\O50 034 34
A035 I~~6 1~..\035 l.S7 I~ \()Sj 483 51
A035 437 10 .\OSl SO l
A035 481 4 ,M)51 S32

A03( 071 II .\~~5 2 143

A038463 23 B0l8942L 2”

AO3S 468 24 BOl~ 943L
A038497 21 B018952 L 30

A040599 28 B019966L 34
A040619 20 B019967L 37

AO4I 038 38 B020810L
A041 039 40

B024 504L So
A043 156 18
AO43 335 46 BO25 048 L 7 l
AO43 607 52
AO43 869 43

A044 280 42
A044 401 44
AO44 43 1 32

AO45 618 59

AO47 668 62
A047 669 35
A047 824 63
A047 825 61
A047 981 65

AO48 078 58
A048 666 56

A049 308 70

82

1 2 3 4  19.4e6— AG— Ft Belvojr
.—,---.—-  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘ ‘ -‘ -— -•


