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PREFACE

This is Supplement 7 to the report titled “Bibliography of In-House and Contract Reports”
(A D-877 653L), (Supplement 1 , AD-890 066L), (Supplement 2, AD-905 548L), (Supple-
i iif~~AD-B005 275L), (Supplement 4, AD-BO b 642L), (Supplement 5 , AD-B0 19 966L),
(Supplement 6, AD-A055 468). It is a continuing bibliography of report s prepared by and
for the U. S. Arm y Engineer Topographic Laboratories (USAETL), Fort Belvoir . Virginia.
This bibliography includes reports that were published from 1 January 1978 through
31 December 1978.

Reports with AD numbers can be obtained by Department of Defense agencies fro m the
Defense Documentation Center; other agencies and individuals can obtain copies from the
National Technical Info rmation Service. Reports with a “B” in the AD number are limited
in distribu tion to U. S. Governm ent agencies un less permission for release is grant ed from
the controlling office. Report s are available on an interlibrary loan from the Scientific and
Technica l Information Center (STINFO), U. S. Army Engineer Topographic Laboratories,
Fort Belvoir , Virginia 22060.

COL Daniel L. Lycan , CE, was Commander and Director of ETL during the report pre-
paration. Mr. Robert P. Macchia was the Technical Director.
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35 A~~ TRAC1 
~~~~~~~~~~ 

ai N L d Id.bllby by bIa.k . b.s~
The purpose of this report is to present the validation of the Point Scattering
Radar Image Simulation Model and its software implementation. developed at RSL
(Remote Sensing Laboratory, University of Kansas , Lawrence, Kansas) . The work
was sponsored by ETL (Engineer Topographic Laboratories, U. S. Army , Port
Belvoir , Virginia) . Two different instances of model validation are reported.
First is validation of both SLAR (Side-Looking Airborne Radar ) and PPI (Plan-
Position Indicator) radar simulation models by cou~ arison of simulations to
real Images (of exactly the same around swath) havina the same look direction
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(cont.) and other flight parameters. Second is a quant itative val idation of a
PPI model specialized to making reference scenes for a termina l gu i dance sys tem
(using the Corre1atron~).

The results obtained have shown the simulated radar images to be accurate
representations of the ground scenes at the microwave frequencies they modeled.
The comparison s were shown to be very favorable. Preliminary results of the
guidance test have been very satisfactory. —

Data base construction techniques are also discussed. Alternate input
intelligence data sources (hi gh-resolution aerial photographs , maps , infra-red)
for feature extraction are rev i ewed. A conceptua l design for an interactive
feature extraction system is discussed.

I
~Correlatron is the name of a two-dimensional cross-correlation measuring
dev ice manufactured by Goodyear Ae rospace. The ETL has a Correlatron in-
stalled in a test confi gu rat i on.
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scanning photodiode arrays and adaption to specific film scanning and
spectrum sampling requirements.

This work demonstrates the basic metric equivalence between HOPS and
conventional OPS. It also demonstrates the advantages of the HOPS
configuration for OPS measurement. Several configurations of HOPS
have been evaluated. A design using linear, self-scanned photodiode
arrays with parallel optical trains is recommended. This report pre-
sents - 

detailed analysis and measurements supporting HOPS as a highly
practical approach to OPS scanning.
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There is a program objective to systematically evaluate photosensitive
recording materials that can be used in holographic and other coherent
optical systems. In association with this, a detailed literature search
was undertaken in which considerable inf ormation was obtained and compiled
in this report. However , the recent literature describing the recording
materials , particularly the nonsilver recording materials, is often confusing
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20. continued

or incomp lete. Very little detail is given about the chemistry,
mechanisms , and processes of these materials with a view toward
developing particular materials for use in holography . An objective
of this report is to describe these aspects of the recording materials
in a way that will aid in their future development and use in holography.

Over 100 references were reviewed that treat electrostatic
imaging materials , photoresists , hardened dichromated gelatin , photo-
polymers , photochromic materials , and bleached silver halide materials.
Subcategories include Scott Graphics TEP f i lm;  photop lastic f i lm ;
diazos , diazo-oxides and az ides ; Ship ley ’s AZ 1350 positive photoresist;
Hughes-NRC , DuPont and Bell Laboratories photopolymers; photochromic
lithium niobate ; and different halide bleaches for silver halide b1t~ached
holograms .

The repor t compares a number of the characteristics of the
different  classes of holographic recording materials. Problems asso-
ciated with the recording materials are described , and those material
properties that enable use in important app lications are pointed out.

• • The not too well known chemistry of certain well known recording
materials is also described .
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of the Polynomial Terrain Model’s characteristics and construction.
The next section contained the development p lan identif ied for production
implementation of the polynomial modeling technique, and the remaining
sections report on the status of various phases of this development.
The results showed that the Polynomial Matrix method is the most
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promising of the various digital terrain formats (DFT).
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the applicability of Rauhala ’s array algebra to the ETL terrain modeling
algorithm. The results shoved that the array algebra algorithm is
computationaUy equivalent to the least squares algorithm but has higher
implementational overhead . The array algebra algorithm is also Less
efficient for the ETL terrain modeling problem.
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20. continued

access times significantly, a polynomial terrain model. Also, the mini-
computer industry has been experiencing dramatic increases in the pro-
cessing speeds and digital storage capabilities along with steadily
declining costs. Preliminary results of a recently initiated study ir~.o
the impact of these developments on utilization of digital terrain ele-
vation data is presented.

2 3

• x~~~-~ ~~~~~~~~~~~~~~ - 
—

- 
-

~ ~~~~~~~~~~~~~~~ 

, 
_____

— —-- -~~~~~~ -~ ~~-~~~~~~~-— ~~~~~



—~—n~ -—~---~ 
-

~~~
.--

~~
-—---—. — - - - -. -~

- - - - -- -r ~- -,TT - ~~~~~~ 
— -

~
--

~~~
——--

~~~~~~~~
------ — 

- -~~

UNCLASSIFWn
SECURITY CLASSIFICATION OF THIS PAGE (W~,m, Data Entered)

REPORT DOCUMENTATION PAGE BEFOM5 COMPLE~IJ~~JORM 
—

1. REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIEPIVS CATAL OG NUMBER
ETL-0143 AD-A055 468 — ___________________________

4. TITLE (mid SubiFti.) 5. TYPE OF REPORT & PERIOD COVERED

BIBLiOGRAPHY OF IN— HOUSE AND CONTRACT Bibliography, Supplement 6
REPO RTS, SUPPLEMENT 6 

6. PERFORMING ORG. REPORT NUMBER

1. AUTHOR(s) I. CONTRACT OR GRANT NUMSER( .)

Sharon Murphy Odk

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT . TASK

U.S. Army Engineer Topographic Laboratories
Fort_Belvoir, Virginia_22060 ____________________________

* 1. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

U.S. Army Engineer Topographic Laboratories 
~~~~~~~~~~~~~~~ PAGES 

—

Fort Belvoir , Virginia 22060 82
*4. MONI TORING AGENCY NAME S AODRESS (II dUf.ront ft... Controlling Oftlc.) IS. SECURITY CLASS. (of this report)

Unclassified
IS.. OECLASSIFICATION/DOWNGRADINO

SCHEDULE

IS. DISTRIBUTION STATEMENT (of hi. Report)

Approved for public release : distribution unlimited

*7. DISTRIBUTION STATEMENT (of ha abai ract anfeted In Block 20. If dlft.rwt from R.port)

IS. SUPPLEMENTARY NOTES

IS. KEY WORDS ~mitinue on rs varae side if t.ceasaty mid identity by block number)

SQ. ABSTRACT (— am .,,nt. ~~~ Di n.cs.amy mid identi fy by block masker)

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-
8005 275L),(Supplement 4, AD-BOlO 642L), (Supplement 5, AD-B019 966L). It is a continuing
bibliography of reports prepared by and for the U.S. Army Engineer Topographic Laboratories
(USAETL) , Fort Belvoir, Virginia. This bibl iography includes reports published from 1 January
1977 through 31 December 1977.

— DO * ~~~~~~ 1473 EDITION OF I NOV 31 II OBSOLETE UNCLASSIFIED
2 4 SECURITY CLAISIFICAT1ON OF INtl PAGE (Wham Data Entered)

~~~~~~~~~~~~~~~ 1 TJ : ,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
..— ..-- —---- —- V-, 

~~~~ 
- - .--.--

UN CLASS IF I ED
SECURITY C~.ASSlFI CAtIOPs OF YNIS PAGE tUNas bas s mmie.wVJ 

____________________________________

DEDnDI. * Iu J?1~~ IrISJ DA , g - *LAD 1N5?RUC?1ON S

~, ~~~~~~~~~~~~ i mi s~~r’ u 
~~~ 5EPORE COMPL.STf l4G YORM

I. REPORT MUM SER 2. O~~V ACCESSION NO 3. RECIPIIW T~l CAT £1.05 NUM BER

ETL—0144 ~,o-~028 228L

4. TITL E (mid Jubi t ilej I. TYP E ØF REPORT S PERIOD COVERED

A UNIFIED APPROACH TO MAPPING , CHARTING , Final Report
AND GEODESY (MC&G) DATA BASE STRUCTURE 30 Oct 1977 - 31. May 197
DESIGN S PERFORMING ORG. REPORT NUMBER

______________________________________________ TR— 11Q 1—l
7. AuTW ~~R(a~ 

S. CO.ITRA C~ eR GRAN T NUMSERtI)

William K. Sharpley
John F. Leiserson — — —
Allan H. Schmidt , Harvard University ______________________

~~. PERFORM ING ORGAN IZATION NAM E AND ADDRESS I5. PROGRAM ELEMENT. PROJE CT TASK

The Analytic Sciences Corporation ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

6 Jacob Way ~~~~~~~~~ 1d1h1¼1.A

Reading , Massachusetts 01867
‘ I- COHTROI4.ING OFFICE NAME SliD ADDRESS Ii . REPORT DAT E

1. .S. Army Engineer Topographic Laboratorie- 31 May 1978
Port Belvoir , VA 22060 11. NUMBER ØF PAGES

____________________________________________ 177
IC MONITORING AGENCY NAM E S ADDRIS$(Il dIil.ruml Dma Cepsvailthg Ott...) IS. St CURITY ç~,ASs (.t ~u. ,ep..ij

Unc~i.assiiied ; AppepdlX C
published separately
classified Top Secret.
IS.. D(CLAUIPICAtIOId~ DOWNGRADING

ICMLDU I.. E

______________________________________ IMPDET
*5. D$STR ,BUTION STATEMENT (.f USia Rep.rt)

Distr ibut ion Limited to U . S .  Government Agencies only;
Propriet t ry Information : 31 May 1978 : Other Requests for this

Document must be Referred to Commander and Director , U . S .  Army
Engineer Topographic Laborator ies , Fort Belvoir , Virginia 22060.

~7 DISTRIBUTION STAT EM ENT (.t US. .b.lrleI m Inted In Slack 20. it dSISermi’ he. Repert)

IS SUPPL EMEN’aRY NOTES

II. K EY WORDS (Cmisam.e en te ,.,.. a,at if ,.e.aaas~r aid idairiiy by bl..k aumasr~
MC&G Archives , MC&G Data Base Hierarchy , Image Data Bases , Image
Archives , Topological Data Bases, Data Base Design , MC&G Data
Bases.

20 ABSTRA CT (Ceni,m,e at. rerarse aid. it ,.a.asear aid identIty by bi..k ..ambe,)

This is the f inal  report for an investigation of a possible un—
if ied approach to Mapping, Charting and Geodesy (MC&G) data base
structure design . The purposes of this investigation were to
analyze the implicat ions of various image archive structures in
support of MC&G production and to demonstrate the potential
value of recent results in Topological Data Base structures in
MC&G applications. This report presents the results of the in-
vest igat ion . It includes an alysis of the merits and deficien-

DD ~~ 1473 EDITION OF I NOV IS IS OISOI.ETt UNCLASSIFIED
2 5 SECURITY CLASSIFICATION 0~ 

THIS PA GE (UNmi Data EnUSe.d)

——

~

- - —  — - . - ________________

- 
~~~~~ 

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

o.. L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . JJ.1I ~



— .- ..-..——
~
-

~~~
__ ___ _______-1-.-- -

r V

20 Cont’d

cies of the various approaches and the results of an experimental
application of Topological Data Base Structuring principles in an
example *&G data base processing problem. 3

26



F ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

1 •
UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE (IlNasi Data &,isred) 
_______________________________

~ E~
I’

~
’. ~~~~~ #‘i i~ i m ~~ A ~~I11IJ ~~ A r~~ READ INSTRUCTIONS

SI rui~ I I~U’..URI~~I~ I ~~ I lUll I F%U~~ BEFORE CO PL.ETUIG FORE
I. REPORT NUMBER 2. GOVT ACCESSION NO 3. RECIPIENT ’ S CATA IJ)G NUMBER

ETL-0145 AD-A056 006

4. TITLE (aid Subtiit.) 5. TYPE OF REPORT S PERIOD COVERED

AN EVALUATION OF THE METHOD OF DETERMINING
PARALLAX FROM MEASURED PHASE DIFFERENCES Research Note

S. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) S. CONTRACT OR GRANT NOMBER(a)

Michael A. Crombie and Robert S. Rand.

P. PERFORMING ORGANIZATION NAME AND ADDRESS ID. PROGRAIC ELEMENT. PROJECT . T ASK

Computer Sciences Laboratory
U.S. Army Engineer Topographic Laboratories
Fort Belvoir, VA 22060 63701BR~202RR2flII. CONTROLLING OFFICE NAM E AND ADDRESS 12. REPORT DATE

U.S. Army Engineer Topographic Laboratories *3. NUMeCR OF PAGES• Fort Belvo ir , VA 22060 30
* 4. MONITORING AGENCY NAME & ADDRESS(it dltte,snt from CcntvoSiin.g Ottic.) *5. SECURITY CLASS. (at USia report)

Unclassified

IS.. DECI. ASSIF ICATIOH/ DOWNGRADING
SCHEDULE

IS. DISTRIBUTION STATEMENT (of thi. Report)

Approved for publ ic release; distribution unl imited .

17. DISTRIBUTION STATEMENT (of ha abattaci .flta,sd in Block 20. it dtffsr.ni ho.. R.port)

IS. SUPPLEM ENTARY NOTES

IS. KEY WORDS (Cc&inu. on rural.. side if n.ca.AMy aid identify by block n.m,b.r)

Autocorrelation Fourier Transform
Parallax
Phase Sh ifts
Epipolar Scans

20. A~~ TRACT’ (CaaChais am at,atac af~~ if flaCSes y d IdanSiip by block ne.b.r)

The practicality of determining parallax by means 0f detecting phase differences
extracted from corresponding epipolar scans was evaluated using a digitized
aerial image. The method was found to be not as accurate and not as efficient
as conventional image matching techniques.

DO 1 JAN 73 W3 Eo,TIoN oc ’ NOV SB ISOBBOLETE UNCLASSIFIED
2 7 SECURITY CLASSIFICATION OF ThIS PAGE (Wheu~ Data Entered)

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

~~~~~~~~~~~~~ 
- 

-
~~~~ ~~~~~~



F
, 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
• - -

~~~~
.-------

~~
..-- ,- —-

~~~~~~~
-,.---

~~~~
-,-.--— -.----

~
.-- . 

~~
.-

~~
-— ---— --- ,-.-—.-—

~~
- 

UNCLASSIFIED
SECURITY CL ASSIFICATION OF THIS PAGE (When Data Foisted)

DEDCIO’T I 1I°IIu ~~~.rr A 1’lr1Il DAI F READ INSTRUCTIONS
S i t  ~.IIS I I#~J’,.URI L.I’~ I ~~ I ~~~~~~ ~ BEFORE CORPL.ETING FORM

I. REPORT NUMBER 2. GOVT ACCESSION NO 3. RECIPIENT’S CATALOG NUMBER

ETL-0146 AD-A062 551
4. TITLE (aid Subli tl.) 5. TYPE OF REPORT S PERIOD COVERED

Final - 26 Feb 76 to
Digital Data Editing System 25 Feb 77

S. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(e) S. CONTRACT OR GRANT NUMSER(e)

William E. Handler DAAG53-76-C-0095

S. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT . TASK
AREA & WORK UNIT NUMBERS

Lundy Electronics
1 Robert Lane Project T76-0164
Glen_Read ,_N._Y.__11545 

________________________

II. CONTROLLING OFFICE NAM E AND ADDRESS 12. REPORT DATE
U. S. Army September 1977
Engineer Topographic Laboratories *3. NUMBER o~ PAGES

F Fort Belvoir, VA 22060 25
* 4. MONITORING AGENCY NAME S ADORESS(if difI.reni from Controlling Ott ic.) IS. SECURITY CLASS. (of hi, report)

Unclassified
IS.. DECLASSIFICATION/DOWN GRADINO

SCHEDULE

IS. DISTRIBUTION STATEMENT (.1 iii. Report)

Approved for public release; distribution unlimited

I?. DISTRIBUTION STATEMENT (of the .6.fr.c( entered it. Block 30, 1$ difist.nt from Report)

IS. SUPPLEMENTARY NOTES

*5. KEY WORDS (Ccntlni.e on r.rare. .14. Ii nec.se.y aid IdsntIly by block niaiber)

- 
i Digital Data

Editing
Computers
Interactive Displays

20. ABSTRACT (Camiho.s am r.rarai .14. H namaceery d identIty by block ne.b.r)

A requirement within a computerized map and chart production process is edith
of the digitized data prior to the final copy. This paper describes an of f
line editing subsystem of the semi-automated cartography system developed by
the U. S. Army Engineer Topographic Laboratory (USAETL) at Fort Belvoir and
the Defense Mapping Agency (DMA ) production Centers.

DO ~~~~~~ J473 EDITION OF I NOV $515 OBSOLETE UNCLASSIFIED

28 SECURITY CLASSI FICATION OF THIS PAGE (Wk.n Data Entered)

-~~~~ 
..

~~
.. ~ ~~~~~~~~~~~~~~~~~ ~~~~~~ ________



Fr- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

IJNCLASSI.F LED
SECURITY CLASSIFICATION OF THIS PAGE (1mm, Data Enterad) 

___________________________________

DE~~~
nW “~~~“~1E ~~~~~~~~~~~~ ~~ AF~~ 

READ IN STRUCTIONS
R U*JI% I IJ*J’...UM li I ~~ I I*.PI~ 1’ ~~ BEFORE COMPLETIN G FORM

[~~REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT’S CATALOG NUMBER

ETL-0l47 AD-A063 885

4. TITLE (aid Subtitl.) 5. TYPE OF REPORT & PERIOD COVERED

THE RADOT CODE FOR THE TRACKING OF RADAR Final Report
INC IDENT ON TREES 6. PERFORMING ORG. REPORT NUMBER

MR-7058
7. AUTHOR(s) 9. CONTRACT OR GRANT NUMBER(e)

M. 0. Cohen DA. K70 77”C 0243
H. A. Steinberg ____________________________

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT . TASK

Mathematical App lications Group , Inc . AREA & WORK UNIT NUMBERS

3 Westchester Plaza 4A161102B52C S3 0003
E lmsford , N. 1. 10523

II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
U. S. Army Eng ineer Topographic Laboratories February 1978
Fort Belvoir , Virginia 22060 13. NUMBER OF PAGES

33
IS. MONITORING AGENCY NAME & ADDRESS(U different Ira.. Controlling Oftics) IS. SECURITY CLASS. (at this report)

Unclassified

*5.. DECLASSIFICATION IDOW NGRADING
S C H E D U L E

IS. DISTRIBUTION STATEMENT (øt USia Report)

Approved for public release; distribution unlimited .

F 17. DISTRIBUTION STATEMENT (of US. .bst,aci enisrad it. Block 20. it different from Report)

IS. SUPPLEMENTARY NOTES

IS. KEY WORDS (Continue on rsv.rae stda it a.c.ss.,y aid id.ntUy by block na.ib .r)

Radar Computer Code
Simulation of Trees Distributions of Intercepts
Simulation of Forests

20. ABSTRACT (Caitho.. am ~svurae .14. II nocoseery aid Identity by block nonib.r)

A computer code, RADOT, has been developed to track incident radar through
forests consisting of realistically simulated trees.

RADOT fires parallel radar rays at the simulated forest and records informa-
tion for all materials intersected between the origin and the ground. This
information includes type of object (branch, twig or leaf), its size and
orientation parameters (components of normal or axis vector) and the depth.

DO ~~~~~~ 1473 EDITION OF I NOV SB IS OBSOLETE U NCLASSIFIED
29 SECURITY CLASSIFICATION OF THIS PAGE (When Data b lared) 

- ~~~~~~~~~~~~~~~~~~ - — 

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



____________________
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -~~~~~--

20. (continued)

RANT has been successfully installed on the ETh CDC-6400 con~uter. Othervesions, for I~~-36O or CDC-6600 computers are also available.

I
I
I

* 

I
I

I I

30

-



~ -
~~ 

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (IPIisn Data foisted) 

___________________________________

*~~AD INSTRUCTIONSREPORT DOCUMEI4TATk,I~ r~ u~ BRFOI-E CONPLETING FOSM
F. REPORT NUMBER a. GOVT ACCESSION NO 3. RICIPIEN r’S CATALOG NUMBER

ETL-0148 AD-A056 007 ___________________________
4. TITLE (aid Subtitl. ) S. TYPE OP REPORT & PERIOD COVERED

Technical Report —

TEST OF MAP-READ MAGNETIC DECLINATION ACCURACY ___________________________
S. PERFORMING ORG. REPORT RuNBER

7. AUTHOR(s) S. CONTRACT OR GRAM ? NUMBER(S)

Glenn W. Schmeidel

5. PERFORMING ORGANIZATION NAM E AND ADDRESS IS. P~~~GN AN EL.IMEM1~ PROJE CT. TAAM

U.S. Army Engineer Topographic Laboratories Proj: 157637 12D673
Fort Belvoir , Virginia 22060 Task No: 12

_____________________________________________ Work _UniE~_ (WI !
II. CONTROLLING OFFICE NAME AND ADDRESS IS. REPORT OATS

U.S.  Army Engineer Topographic Laboratories ~“~Y 1978
Fort Belvoir, Virginia 22060 II. N~~ 5EROF PAGES

Ii. MONITORING AGENCY NAM E & AODRIU(It ~~tt.raet ham Controlling Office) IS. SECURITY CLAMS. (.1MM. repent)

Unclassified
Ii.. DGCLMNFICATIONFOOWhGRADINO

SCHEDU LE

IS. DISTRIBUTION STATEMENT (at this Report)

Approved for public release; distribution unlimited

*7. DIST RIBUTiON ST ATEI*EHT (at the .h.fraci aiteted In black 30, Ii ~~lte,ait from Repsvt~

IS. SUPPLEMENTARY NOTES

IS. KEY WOR DS (Continue on aver.. .id. ii n.c.ssay end id.ntity by block namber)

Magnetic compass
Magnetic declination
Magnetic variation

20. ABSTRACT ( °  am reverse ~~~ It noc.e.~~ ~~~ i~~~~ify by block namber)

This report covers a test of how accurately a map-referenced magnetic
declination represents the actual magnetic declination found by measuring
true north and magnetic north at various points selected at random within
the mapped area. The undeveloped area in Quantico, Virginia was investigated
and f ound to have individual variations as great as 23 miii, with a 1-sigma
standard deviation of 8 mile from the map-read value.

DO ~~ 1473 tornoN OF NOV 5 5 5  OBSOLETE UNCLASSIFIED
3 I SECURITY CLASSIFICATION OP ThIS PASt (Wham Data Entered) 

- - 
- . - 

,.-. -~~~~~
-- :- ~ -‘~ .‘o.o-er~ -- _

_ 
j

—— — -- - - - . — —  
_ 

._ - . .—.... — -

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



— - .

UNCLASSIF IED
SECURITY CLASSIFICATION OP TIllS PAGE (III,w bats botst.d)

~~E~~
,’fh. Wal ~ l t~ bJ DA ( r READ INSTRUCTIONS

n r VI% I M~J~.lJMLI~ I ~~ I R.5~I U BEFORE COMPLETING FORM
L REPORT NUMBER 2. GOVT ACCESSION NO 3. RECIPIENT’S CATALOG NUMBER

ETL-0l49 AD-A064 818

4. TITL E (aid Svbti iI~) S. TYPE OF REPORT & PERIOD COVERED
F inal Report - 30 Aug 77

Design and Feasibility Study of an Off-Line to 30 Apr 78
6. PERFORMING ORG. REPORT NUMBER

Digital Orthoprinter for Field Use EC/2 107301-FR
7. AUTHOR(s) 5. CONTRACT OR GRANT NUMSER(a)

DAAK7O-77-C-0l96

S. PERFORMING ORGANIZATION NAM E AND ADDRESS *0. PROGRAM ELEMENT, PROJECT , ‘T AS3(

EIEDNIX Corporation AREA & WORK UNIT NUMBERS

103 Terrace Hall Avenue
Burlington, MA 01803

II. CONTROLLING OFFICE NAME MID ADDRESS 12. REPORT OATS
U. S. Army Engineer Topographic Laboratories September 1978
Fort Belvoir, VA 22060 II. NIJM SEROF PAGES

79
14. MONITORING AGENCY NAME & AODRE$$(lt dltlste~ I from Conboitir.4 Ottice) II. SECURITY CLASS. (ot this report)

Unclassified
IS.. DECLASSIFICATION / DOWNGRADING

SCHEDULE

1$. DISTRIBUTION STATEMENT (at hi. Report)

Approved for public release; distribution unlimited .

*7. DISTRIBUTION STATEMENT (of ha abstract ~ eter.d t.. block as, U dl tterait from Repast)

lb. SUPPLEMENTARY NOTES

~S. KEY SORDS (Continue an rarer.. sid. U nsce.say aid identify by block numb.r)

0ff—Lime Digital Orthoprinter
Digital Orthopr inter
Van-mounted orthoprinter

20. A BSTRACT (CaitMMas am ..,or ~~~ II nocesamy aiM Id.niify by block rna.bst)

A van-mounted off-line orthoprinter suitable for field use is required. A
digital orthoprinter provides a simpler and more rugged system design com-
pared to the complex and sensitive hardware systems coixinercially available.
This program was performed to evaluate the feasibility of an off-line digital
orthoprinter that provides the required ruggedness and the speed and accuracy
for orchophotos. In pursuance of this program EIKONIX formulated a system
concept that employs a drum scanner writer for the van-mounted digital
orthoprinter. Available rectification And d (ffRr ..ntitr]. r~~i~r-ff4 r .et1nn

00 ~~~~ 1473 EDITION OF NOV G u S  OBSOLETE UNCLASSIFIED
32 SECURITY CLASSIFICATION OF TIllS PAGE (Whai Data V.ntar.d)

_ _ _ _ _ _ _ _ _  _ _ _ _  
-

- -
- ~~~~~~~~~~~~~~~~~~~~~~~~~~ T~~~~~- ---- --



— —~---- - :::: j-±~~~
---

~ 
— -

~ 
---

~~~~~ 

—-.. — -

~~~ 

- ..

UNCLASSIF IZD

20. Continued

Algorithms were implemented during this program to evaluate distortion
• •. parameters expected from camera systems. These distortion parameters
/ were required inputs for design of the drum scanner with a solid state

linear array. This work demonstrates that the digital, drum scanner
design approach meets the objectives for orthophoto production in the
field.

/

II.

33

- 

-

- - 
‘ 

~~~~~~~~~~~ 
- —--- --- --- 

~
- - - ----~~— -~~~~~~~ ,_i.~~= —~~~~

-
~~~ ~~~~~~~~~~~~~~~~~~~~~~



- —-- ---‘-,-—.•-~ .—~~--- - -. - - - — —

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (WRai Data Eni.r.d)

DCDI~mI 1W1 II& LITATIfl&I DAi E READ INSTRUCTIONS
U~~1.I ~JI% I ~~~~~~~~~~~~~~ U D~ I ~~~ BEFORE COMPLETING FORM

f~~Nt~ ORT NUMB ER 2. GOVT ACCESSION NO 3. RECIPIENT’S CATALOG NUMBER

ETL-0150 AD-A058 120

4. TITLE (aid Subli lie) I. TYPE OF REPORT & PERIOD COVERED
A DATA BASE SIZING METHODOLOGY APPLIED TO THE Technical Report
ARMY TERRAIN INFORMATION SYSTEM (ARTINS) Jun 17-Mar 78

6. PERFORMING ORG. REPORT NUMBER

1. AlE THOR(e) B. CONTRACT OR GRANT NUMUER(a)

Regis 3. Orsinger

UiIRFORMING ORGANI ZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJ ECT . TASK
AREA & WORK UNIT NUMB ERS

U.S. Army Engineer Topographic Laboratories
Fort Belvoir, Va 22060 4A762707A855

It. CONTROLLING OFFICE NAME AND ADDRESS It . REPORT DATE
June 1978

U.S. Army Engineer Topograph ic Laborator ies is. NUM SER OF PAGES
Fort Belvoir, Va 22060 20

14. MONITORING AOENC’~~NANE & ADDRES$(S1 dittocait from Controlling Office) IS. SECURITY CLASS. (of lhia report)
Unclassif ied

IS. DECLASSIFICATI ON/DOWNGRADING
SCHEDULE

IS. DISTRIBUTION STATEMENT (of this Report) -

Approved for pub lic release; distribution unlimited

17. DISTRIBUTION STATEMENT (of ha abatf act entered in btocp 20. it diffarwt tram Report)

IS. SUPPLEMENTARY NOTES

4 -
~~

IS. K EY WORDS (CaitMue on .ev.r.a aids ii nsceaaay aid Identity by block rnaibar)

Digital Terrain Data ‘:
Data Base
Information Systems
Terrain Analysis
Data Base Management System - -

~ -

30. ABSTRACT c’— -- ..amai ~~~ N.. W ~~~ tdamify by block mm.b )

The object ive of this report is to describe a methodology for estimating
the storage requirements of a terrain data base as a function of geographic
location and are a l extent. This is done within the context of the development
of a tactical data system called the Army Terrain Information System (ARTINS).
The conclusions are: (1) The feasibility of storing a large terrain data base
on militarized , or cosmercial , random access devices is clearly demonstrated .

continued

DO ~~~ 1473 EINT*ON 0? NOV 51 IS OBSOLETE

-~ ‘~ SECURITY CLASSIFICATION OF THIS PAGE ~~~~~ Oats knt.re~’)



r ~

20. Continued

(2) A predictive methodology can be employed quickly and cheaply to — 
-

estimate terrain data base storage requirements.
(3) The total. storage requirement is relatively insensitive to change
in horizontal spacing in the range beyond 125 meters.
(4) The storage requirement attributed to feature data can be dramati-
cally reduced by modifying the required level of detail and/or the -

-

criteria for including and segmenting features.
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20. Continued

Even in the most extreme cases discovered dur ing this investigation,
the internal temperatures of stored materiel were never tauch higher
than 140°F (60°C).
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20. Continued

I that limited dynamic range will prec lude their use as a med ium for storing
multiple continuous tone images.

I
i -

I 
-

I

C

45

- —~ ~~~~~~
. - - - - 

. - 
-
- -

__________

~~~~~~

—1______



F’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (Wh en Data Entered) 

_________________________________-
DEDnDT lW1 IL&~~bJTAYIflbI DAI~~~ READ INSTRUCTIONS

~JI~~~I W~~Ua&.i’i I ~~ U IiJI~ ‘.1 BEFORE COMPLETIN G FORtS
L~ RtPORT NUMBER 2. GOVT ACCESSION NO S. RECIPIENT’S CATALOG NUMBER

ETL - 0157 AD-A060_251 ____________________________
4. TITLE (end Subtitle) 5. TYPE OF REPORT & PERIOD COVERED

DELTA PULSE CODE MODULATION COMPRESSION Research Note
RElATIVE TO STEREO IMAGE MATCHING 6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(s) 5. CONTRA CT OR GRANT NUMBER(s)

Michael A. Crombie

B. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT . TASK
ARE A & WORK UNIT NUMBERSU. S. Army Eng ineer Topographic Laboratories

Fort Belvoir, VA 22060 637O1BR32O2BB2O

II. CONTROLLING OFFICE NAM E ANO AOORESS 12. REPORT DATE
September 1978

U. S. Army Engineer Topographic Laboratories is. NUMBER OF PAGES
Port Belvoir, VA 22060 31

14. MONITORING AGENCY NAME & ADDRE$S(If different from Controlling Of ftc.) IS. SECURITY CLASS. (of thIs v.poit)

Unclassified
IS.. OECLASSIFICATION/OOWNGRAOINO

SCHEDULE

IS. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited

17. DISTRIBUTION STATEMENT (of the abeiract a,Iar.d In Block 20, Ii different ft.., Report)

IS. SUPPLEMENTARY NOTES

19. KEY WORDS (Cantinu, on ,.verae side if n.c..eay aid id.ntily by block number)
Delta Pulse Code Modulation (DPCM)
Correlation
Quantization
Linear Predictors
Compression

20 ABSTRACT ( C t~~,, ,.vor side it norenomy s.d identify by block number)

The effect of DPCM compression on stereo image matching is ana lyzed . It was
determined for the aerial image used in the study that third order linear
prediction is adequate and that DPCM compression does not introduce a bias
in stereo matching. The standard error of mismatch for images compressed to
one bit per pixel compared to 8-bit images is approximately two-thirds of a
pixel spacing for each coordinate.

DO 
~~~~~~ 

W3 EDITION OF I NOV 611$ OBSOLETE UNCLASSIFIED
46 SECURITY CLASSIFICATION OF THIS PAGE (~~

en Data Intared)

- - -~~ -



— -‘-- 

-

~~ 

--‘--— — —‘S.--— 

~~~~~~~~ 

.-S-- 

—

- - _ _ _ _ _

1!
UNCLASSJ.IJ.~I)

SECURITY CLASSIFICATION OP THIS PAGE (lIli an Data Entered) 
_________________________________

~~~~~~~~~~ I%iliu I I&A ~~kI~~ L ’I IfIiJ DAV ~~ READ INSTRUCTIONS
I~~~FJ I ~ U IPiJlI. ,URI~~I~ U ~~ I I~ PI~ F’ ‘~‘J~~ BEFORE COMPLETING FORM

(~~REPORT NUMBER 2. GOVT ACCESSION NO S. RECIPIENT’S CATALOG NUMBER

ETL-0158 - 1 - AD-A060 171
4. TITLE (end S kUll .) S. TYPE OF REPORT & PERIOD COVERED

Interim Report
SYSTEM ANALYSIS OF THE ENTIRE 1 Oct 77 - 1 June 78
TOPOGRAPHIC SUPPORT SYSTEM 6. PERFORMING ORG. REPORT N UMBER

R-l87
f AUTHOR(.) Robert S. Colombo B. CONTRACT OR GRANT NuMBER(s)

C • Thomas Goldsmith
Andrew Maceiko WiAK-70-77-C-0275
Clinton D. Uphani ________________________

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROG~~AM ELEMENT.PROJECT , T ASK

DECILOG, INC.
555 Broadhollow Road
Melville, NY 11746 _____________________________

II. CONTROLLING OFFICE NAM E AND ADDRESS IS. REPORT DATE
15 July 78

U. S. Army Engineer Topographic Laboratories IS. NUMBE
8
R
0

OF PAGES

Fort Belvoir, VA 22060 ___________________________
fl MONI TORING AGENCY NAME & ADDREU(U ~~ffe1ant hum Controlling Offics) IS. SECURITY CLASS. (of thl• report)

Unclassified
ISa. DECL ASSI Ft C ATI ON! DOWNGRADING

SCHEDULE

II. DISTRIBUTION STATEMENT (of this Report)

Approved for public release: Distribution Unlimited

17. DISTRIBUTION STATEMENT (of the abstract entec.d In Block 20, If diffarent ft... Report)

IS. SUPPLEMENTARY NOTES

IS. KEY WORDS (Ceni inu. on reverse std. If nace.aay end Id.ntlfy by block numbsr)

Topographic Systems
Battlef ield Systems
Simulation
System Throughput Efficiency

20. ABSTRACT ( C t~~ia s.c.,sr.s side N ...~ amy s.d Identify by block manS..)
The Topographic Support System (TSS) is intended to supply all of the Army’s
requirements for topographic and military geographic information dur ing a shor t,
high intensity combat situtation. The purpose of the System Analysis, which
is described in this report, was to determine:

- Whether or not the TSS had over or under capacity
- To locate “bottlenecks,” (if any), in the TSS

which restrict production flow

DO ~~~~~~ 1473 EDITION OF I NOV IS IS OBSOLETE 
UNCLASSIFI.ED

4 7 SECURITY CLASSIFICATION OF THIS PAGE (RIlun Data Enl.red) 

~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~ ‘~~~-.-- 

— —- — . 
- - 

-. _ _  S  

- — -—S —



--

~

-

~

- -- - -
~~~~~

‘
~~~~~

-——
~~~~~ 

- --
~~~~~~~~~~~~

-
~~~~~~~

-
~~~~~~~~

- ——-

~~~~~

-—‘

~~~~~

- To recossnend solutions to problems, if any were
detected.

A discrete events System Simulation Model was utilized as the analysis
tool. The language is one that is commonly used in the analysis of
large-scale assembly and production facilities, warehousing operations,
etc.

A “scenario,” consisting of 39 different product requests, together with
their frequency of occurrence , priority, number of originals and final
copies, etc., was generated. These products requests were entered into
the TSS at the rate of three per hour for a 144-hour period , both to
simulate the high intensity combat environment and also to stress the
system.

The TSS conf iguration, as of January 1978, was simulated utilizing the
COG 6600 computer. Under capacity was found in Drafting and through-
put problems were found in the production of products which utilize
aerial imagery. Drafting capacity was then doubled, and the under
capacity was eliminated. Doubling of two other Modules, containing
photo processing type equipments, improved throughput considerably, but
did not result in achieving adequate production rates.

Upon detailed examination of the results, it became apparent that the
problem with Image Based Products resulted from intermediate products
recycling through the same equipments. Often these equipments were
located in different Modules, further increasing delays.

Minor modifications were made to four Modules, in some cases, adding
- ‘ equipments, in other cases, merely moving equipments. Simulating this

cor figuration, the production of the Image Based Products improved
-- ....kedly, but throughput remained unacceptable.

L~irtl1y, an Interactive Graphics System was substituted for one of the
- -~~ ting modules, an Analytical Stereoplotter Module was added, and the
simulation, again, re-run. The Interactive Graphics had no significant
effect on drafting production. Analysis revealed that this was a result
of the assumption made that the TSS would not be provided with a digital
data base.

The Analytical Stereoplotter is significantly increased the Production
Rate of the TSS.

H Although the simulations were equipment-oriented, detailed analysis of
the data indicated that some of the remaining problems might be due to

- - personnel distributions and procedures. The July 1978 configuration of
the TSS will be simulated in a model which will allow re-distribution of
personnel. The results of these simulations should show an improvement
in throughput.
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It is concluded that the TSS, as currently configured, can meet some -

quick response reques s. With major reconfiguration, which would make
the TSS product-oriented, it should be able to meet all requests in less
than 48 hours in an intense combat environment . -

I
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20. (Continued)

The previously simulated TSS configurations contained a maximum of 26
Modules, while the IEET recommended a total of 34. Engineer Topographic
Laboratories personnel recommended changes to the previously used Pro- —

duct List and Procedures List. These changes generally had the effect
of decreasing Production times.

At an interarrival rate of three requests per hour, the system performed
very well in most product categories, and adequately in all others.
Almost 737. of all requested products had been completed at the end of
144 hours. Only the Copy Camera had a significant queue.

The simulation was then run again with a 337. reduction in personnel, and
perf ormed equally well. Overcapacity was found in several equipment
areas.

The simulation was also run at an interarrival rate of two requests per
hour, and, at the end of 144 hours, almost 867. of all, requests had been
completed. This represents almost all which could have been completed
if products had no competition. Overcapacity also increased.

It is concluded that the IZET-recommended TSS will produce products and
services rapidly in a combat environment. It is noted, however, that
the approximately 507. increase in Module count resulted in a 257. increase
in throughput over the previously simulated TSS reconfiguration, which
introduced some product orientation into the system.
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The report concludes that discrete function technology can be applied to
at least three areas of the topographic sciences, namely to image analysis
for cartographic and terrain feature extraction, to geopotential represen-

tation, and to remote sensing.
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deflections of the vertical. A final appendix gives instructions for the
use of the associated computer program.
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AD NUMBERS

Page Page

A049 698 10 A060 158 50
A060 171 47

A051 845 6 A060 251 46

A052 421 14 A061 771 57
A06l 820 52

A053 240 S
A053 253 3 A062 010 54
A053 259 17 A062 551 28

A054 003 18 A063 885 29
A054 007 20
A054 008 22 A064 532 56

A064 613 53
A055 013 8 A064 614 60
A055 468 24 A064 818 32

— A056 006 27 B026 413L 13
A056 007 31

B028 228L 25
A058 120 34

B029 693L 38
A059 435 12
A059 548 44 B033 320L 59
A059 628 36( A059 942 40 B034 320L 15
A059 967 42
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