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PREFACE 

This is Supplement 7 to the report titled "Bibliography of In-House and Contract Reports" 
(AD-877 653L), (Supplement l, AD-890 066L), (Supplement 2, AD-905 548L), (Supple
ment 3, AD-BOOS 275L), (Supplement 4, AD-BOlO 642L), (Supplement 5, AD-BOl 9 966L), 
(Supplement 6, AD-AOSS 468). It is a continuing 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 l January 1978 through 
31 December 1978. 

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. Reports with a "B" in the AD number are limited 
in distribution to U. S. Government agencies unless permission for release is granted from 
the controlling office. Reports arc available on an interlibrary Joan from the Scientific and 
Technical 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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fcont.) and other flight parameters. Second is a quantitative validation of a 
PPI model specialized to making reference scenes for a terminal guidance system 
(using the Correlatron*). 

The results obtained have shown the simulated radar images to be accurate 
representations of the ground scenes at the microwave frequencies they modeled. 
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*Correlatron is the name of a two-dimensional cross-correlation measuring 
device manufactured by Goodyear Aerospace. The ETL has a Correlatron in
stalled in a test configuration. 
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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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20. continued 

or incomplete. 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 film; photoplastic film; 
diazos, diazo-oxides and azides; Shipley's AZ 1350 positive photoresist; 
Hughes-NRG, DuPont and Bell Laboratories photopolymers; photochromic 
lithium niobate; and different halide bleaches for silver halide bleached 
holograms. 

The report 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 applications are pointed out. 
The not too well known chemistry of certain well known recording 
materials is also described. 
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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. 
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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) 

availability. Also, a characterization of the media of data transmission 
was provided. This report discusses the parameters that must be considered 
to effectively evaluate the alternatives that are available to the COE for 
interfacing with the LANDSAT D data system. Key issues of several alter
natives are characterized. 
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20. Continued 

Even in the most extreme cases discovered during this investigation, 
the internal temperatures of stored materiel were never much higher 
than 140°F (60°C). 
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An automatic cartographic feature extraction system (ACES) is sketched 
which represents a best framework for continuing development on this 
difficult problem given current achievements. A systems approach is 
taken with first consideration given to desired outputs and available 
inputs. It is concluded that input/output technology is far in advance 
of technology available for interpretation of the data. Emphasis is 
placed on the use of knowledge by ACES during automatic interpretation 
of imagery. Many types of knowledge typically used by humans appear 
difficult to engineer into automatic processes. Use of positional 
knowledge encoded in a geographic data base (GDB) is selected as the 
most promising avenue. Proposals are given for future research work in 
that direction. 
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revision to the Standard, were also contacted. 

Major conclusions regarding individual tests included: lack of co
ordinati0n among tests which include temperature; lack pf coordination 
and guidance among single-and multiple-factor tests; lack of guidance 
for corrective action following test failure; and, inadequacy of test 
guidance. 

Major conclusions dealing with overall testing included lack of a means 
of reflecting in present procedures the impact of differences in en
vironmental requirements factors such as stage of testing in the ac
quisition process, use environment, and type of equipment; and, lack 
of consistency in applying test limits. 

Recommendations included need to address factors impacting on environ
mental test specification development; need for coordination, correla
tion, and test selection criteria; and need for combined factors test 
sequencing. A major recommendation was the need to develop guidance 
in the form of a logical, step-by-step approach which will ensure that 
the developer or planner will consider all factors and aspects bearing 
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20. Continued 

that limited dynamic range will preclude their use as a medium for storing 
multiple continuous tone images. 
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- To reconunend 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 conunonly 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 configuration, as of January 1978, was simulated utilizing the 
CDC 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 
configuration, the production of the Image Based Products improved 
markedl~, but thr0_ughput _remained unacceptable-. 

Finally, an Interactive Graphics System was substituted for one of the 
drafting 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. 

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. 
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The previously simulated TSS configurations contained a maximum of 26 
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duct List and Procedures List. These changes generally had the effect 
of decreasing Production times. 
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performed 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 86% 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 IEET-reconnnended TSS will produce products and 
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in throughput over the previously simulated TSS reconfiguration, which 
introduced some product orientation into the system. 

5 I 



UNCLASSIFIED 
SECURITY CLASSIFICATION OF THIS PAGE (When Date Entered) 

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

1. REPORT NUMBER r GOVT ACCESSION NO. 3. RECIPIENT'S CATALO"G NUMBER 

ETL-0160 AD-A061 820 

4. TITLE (""d Subtitle) 5. TYPE OF REPORT & PERIOD COVERED 

INVESTIGATION OF ELECTRO-ACOUSTIC TECHNOLOGY FOR Research Note 
TOPOGRAPHIC APPLICATIONS I 

6. PERFORMING ORG. REPORT NUMBER 

7. AUTHOR(•) 8. CONTRACT OR GRANT NUMBER(•) 

Frederick W. Rohde 

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

U.S. Army Engineer Topographic Laboratories 
Ft. Belvoir, Virginia 22060 4Al61101A91D Task 01 

Work Unit 0059 
11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE 

U.S. Army Engineer Topographic Laboratories September 1978 
Ft. Belvoir, Virginia 22060 13. NUMBER OF PAGES 

9 
14. MONITORING AGENCY NAME & ADDRESS(lf different from Controlllnll Olllce) 15. SECURITY CLASS. "of thla report) 

Tln,..1 ",,..-if' i .or! 
15a. ~e~i~~t1.f1CATIONIDOWNGRADING 

16. DISTRIBUTION STATEMENT (of thlo Report) 

Approved for public release: distribution unlimited 

17. DISTRIBUTION STATEMENT (of the abelract entered In Block :JO, ll different from Report) 

18. SUPPLEMENTARY NOTES 

.. 

19. KEY WORDS (Continue on reverH aide ll nec .. Hry ,.,.,d Identify by block number) 

ZQ. A85TIIAC:T ('ClmUau• - ""' .. lll-b It,..,.......,.. - ldenlllT by block number) 

Studies were made of surf ace acoustic wave (SAW) and acousto-optical (A/O) 
devices for image processing and feature extraction from images. In the report, 
each device is defined, signal processing with the devices is discussed, and 
topographic applications for the devices are reviewed, The report concludes 
that the devices may be used in signal processing and decision circuitry for 
topographic systems, for example, distance measurement equipment (DME), radar 
return receivers, 

DD FORM 
IJAN73 1473 

and image analyzers. 

EDITION OF I NOV 55 IS OBSOLETE 

5 2 
UNCLASSIFIED 

SECURITY CLASSIFICATION OF THIS PAGE (lnten Del• Entered) 



UNCLASSIFIED 
SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered) 

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

I, REPORT NUMBER r GOVT ACCESSION NO • 3. RECIPIENT'S CATALOG NUMBER 

ETL~Ol61 AD-A064 613 
4. TITLE (and Subtitle) 5. TYPE OF REPORT a PERIOD COVERED 

KALMAN FILTERING AND SMOOTHING IN FOTONAP 
For Orbit Determination Using Contract Report 

GPS Measurements 6. PERFORMING ORG. REPORT NUMBER 

7. AUTHOR( a) 8. CONTRACT OR GRANT NUMBER(a) 

Georg E. Morduch 
David A. Bergeron DAAK70~77-C-0254 

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT TASK 
AREA 8' WORK UNIT NUMBERS ' 

Old Dominion Systems, Inc. 
4 Professional Drive, Suite 119 
Gaithersburv. Marvland 20760 

II. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE 

u. s. Army Engineer Topographic Laboratories Seotember 1978 
Fort Belvoir, Virginia 22060 13. NUMBER OF PAGES 

129 
14. MONITORING AGENCY NAME a ADDRESS(/I dlllorent lrom Controllln/l Olllce) 15. SECURITY CLASS. (ol thla report) 

Unclassified 
I Sa. ~i;M~tl:ICATION/ DOWNGRADING 

16. DISTRIBUTION STATEMENT (ol thla Report) 

Approved for public release; distribution unlimited. 

17, DISTRIBUTION STATEMENT (ol the ebatrecl entered In Block 20, II d/llerent lrom Report) 

18. SUPPLEMENTARY NOTES 

19. KEV WORDS (Continue on revere• aide II neceaoary and Identity by block number) 

Orbit Determination Atmospheric Drag 
Kalman Filter, Doppler Tracking 
Atmospheric Refraction 

20. AEISTl'IACT' ('Omtiml• - renr .. ala ft,,_ • ..,. - ldenl/11' by block number) 

The Fotonap program has been modified to incorporate (i) A Kalman filter and 

a fixed lag smoother, (ii) the capability to handle GPS measurements through 
the filter/smoother, (iii) a Lockheed-Jacchia dynamic atmospheric model, 
(iv) a discretely changing atmospheric drag coefficient (drag segmentation), 

and (v) the capability to accept as input to the regular Fotonap the output 

from the filter/smoother including the full covariance matrix. The derivatior: 

of all the required equations is given in this report. Updated versions of 
Fotonap exist for both CDC 6400 and Univac 1108 comnuters. 

DD FOAM 
I JAN 73 1473 EDITION OF I NOV 65 JS OBSOLETE UNCLASSIFIED 

5 J SECURITY CLASSIFICATION OF T'HIS PAGE (lrlren Dela Entered) 



Unclassified 
SECURITY Cl..ASSIFICATION OF THIS PAGE (When Date Entered) 

REPORT DOCUMENTATION PAGE READ INSTRUCTIONS 
BEFORE COMPLETING FORM 

I. REPORT NUMBER r GOVT ACCESSION NO. 3. RECIPIENT'S CATAL.OG NUMBER 

AD-A062 010 
ETL- 0162 

4. TITL.E (and S•tblltle) 5. TYPE OF REPORT a PERIOD COVERED 

INVESTIGATION OF DISCRETE FUNCTION TECHNOLOGY 
FOR TOPOGRAPHIC SCIENCES Research Note 

6. PERFORMING ORG. REPORT NUMBER 

7. AUTHOR(•) 8. CONTRACT OR GRANT NUMBER(•) 

Frederick W. Rohde 

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM EL.EMENT, PROJECT, TASK 
AREA a WORK UNIT NUMBERS 

U.S. Army Engineer Topographic Laboratories 4Al61101A91D, Task 01 
Fort Belvoir, Virginia 22060 Work Unit 0060 

11. CONTROl..l..ING OFFICE NAME AND ADDRESS 12. REPORT DATE 

U.S. Army Engineer Topographic Laboratories October 1978 
Fort Belvoir,.Virginia 22060 13. NUMBER OF PAGES 

19 
14. MONITORING AGENCY NAME 6 ADDRESS(ll dllferenl from ControlllnQ Ollie•) 15. SECURITY CL.ASS. (of thlo report) 

Unclassified 

15a. ~l~f~~t1.f1CATION/DOWNGRADING 

16. DISTRIBUTION STATEMENT (of thlo Report) 

Approved for public release; distribution unlimited. 

17. DISTRIBUTION STATEMENT (of the abotracl entered In Block 20, II dllferenl from Report) 

18. SUPPL.EMENTARY NOTES 

19. KEY WORDS (Continue on roffroo aide II necoHary .,d ldentlly by block number) 

20.. All.STIIAC:T (C'aadou8 - ,...., .. Ill• fl,,_.....,. - ldfmlllT by block number) 

Applications of discrete function technology in the topographic sciences with 
emphasis upon the extraction of cartographic features from images is discussed. 
Specifically, research was done on the use of various orthogonal sets of func-
tions for decomposing topographic images in spectral components and whether 
such decompositions are useful for the extraction of cartographic and terrain 
features. Also, Fourier, Block, Walsh, and Haar transforms of images for machin1 
feature extraction were compared, and the potential of devices that may facili-
tate direct discrete transforms using electro•optical technology was studied. 

FORM 
, __ ............ ., .. , 

DD , JAM n 103 EDITION oF 1 NOV ea ts OBSOLETE UNCLASSIFIED 
5 4 SECURITY Cl..ASSIFICATtON OF THIS PAGE (W'JNn Data Entered) 



20 Continued 

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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