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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-BO10 642L), (Supple-
ment 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 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. Reports 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 Information Center (STINFO), U.S. Army
Engineer Topographic Laboratories, Fort Belvoir, Virginia 22060.
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The microreduction and enlargement of high-resolution graphic data such as map
separations was investigated. Orginal graphics were photoreduced to 70mm film
transparencies and stored as 20 X 20mm phase-randomized Fourier-~transform holo-
grams. Experimental data show that enlargement to full size produces only mini-
mal distortion. Image brightness and brightness uniformity were adequate for
reproduction. However, resolution and line quality did not meet current standard
for cartographic production. Holography is judged to be a promising approach

to high-density microstorage only if several fundamental problems can be solved.
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surface Configuration Transportation (Continued)

complish its various tasks.
vide the needed information.

equipment.

20 ABSTRACT (Continue on reverse aide If necessary and identify by block number)
U.S. Army Field and Technical Manuals were used to develop a list of

313 environmental information needs, or factors, required by the Army to ac-
mote sensing systems to determine the extent to which each system could pro-

evaluation of imagery by conventional interpretation techniques and
The systems evaluated are LANDSAT (ERTS), radar, thermal

Each factor was evaluated against a list of re-

Interpretation procedures were restricted to

(Continued)
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19. (Continued)

Hydraulic Structures Site Selection
Pollution Construction Resources
Map and Chart Revision Military Aspects
Construction

20. (Continued)

infrared, low-level oblique photography, standard photo index sheets, stereo
1:100,000 scale vertical aerial photography, and stereoc 1:20,000 scale vertical
aerial photography. Each image form is considered for each factor by a means of
identification, i.e. by direct observation of the image, by measurements on the
image, or by inferential procedures. For =ach category, one of four levels of
capability is assigned. The levels are (1) a practical way of gaining information
about a given factor, (2) a possible method, but with limitations, (3) the evi-
dence is not available to make a judgment, but there is no reason that it cannot
be done, and (4) the technique is not applicable to the specified factor. The
factors were also evaluated in terms of the level of skill required to obtain the
information. The evaluation includes comments and discussion about definitions
of factors, difficulty in extracting needs from the manuals, limitations with
reference to both the factors and procedures, and possible use of other sensor
systems. Four examples that demonstrate the application of the evaluations to
specific problems are presented following the evaluation: Cover and Concealment,
Cross-Country Movement, Lines of Communication, and River Crossing Operations.
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in the rest of the paper. Consideration of requirements for 3-D displays in
general and the particular problem of making holograms of terrain is followed
by a detailed discussion of the different types of hologram and how they may
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20. continued

be used to make terrain displays with different characteristics. Emphasis
is on the 2-photograph stereoscopic hologram which is called a ""holographic
stereomodel'". Techniques to enhance certain characteristics of holographic
displays such as color rendition and efficient use of illumination are
examined and possible uses of holography in tasks related to map making

are suggested.
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performed in the printer were to determine uniformity and repeatability of
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(Continued)

This report covers the design, fabrication, test, and operation of the Charging Equipment.
Mobile (CEM) which provides a mobile battery charging capability to field units. The design
and fabrication was performed in-house at the U.S. Army Engineer Topographic Laboratories
to support the Long Range Position-Determining System (LRPDS). The CEM has been used
specifically to recharge BB-451/U| silver-zine batteries used with LRPDS backpackable ground
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20. continued

units. However, the dialable voltage cutoff in the battery charger will
permit recharge of silver-cadmium and lead-acid batteries, among others.
The equipment was used extensively in the field tests of the LRPDS for
charging BB-451/U batteries at 2.25 amperes with a cutoff at 32 volts.
Although activation of the BB-451/U batteries is a slow and painstaking
operation, nine batteries 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 found, and there was no evidence of physical damage after runs over
the Munson Road at the Aberdeen Proving Ground.
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matching task in an all-digital environment.

The key problem in the automatic generation of digital terrain data is the
matching of conjugate points on a stereo pair of aerial photographs in an
accurate and timely manner. The work described in this report centers around
the development of suitable algorithms and systems procedures to perform this

Two approaches to automatic image matching have been investigated; a strip
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20. continued

processing approach and a block processing approach. Of the two approaches,
it has been found that the block processing approach is more adaptable

to the requirements of digital terrain data collection. Therefore, this
approach is being investigated further for implementation in an array

of fast, micro-programmable processors to provide a benchmark of matching
system parameters and performance.

14
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This report describes the practicality of implementing the automatic process
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and accuracy. It was found that it takes about 11 hours of CDC 6600
processing to complete 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 little over one half hour.
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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 modifications
of Phase D.
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20. continued

expect tolerable y-parallaxes. 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-
directions. The result is that for each array element one gets x, y
coordinates on one transparency and py, 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 um in the tests). However, the tests are so limited that the results
should be considered only as preliminary, indicating the feasibility of

the system as an area correlator. Further development and more extensive
testing are recommended before the potential and accuracy of the HOC system
may be determined.
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document is to summarize those investigations, to identify significant accom-
plishments, and to make recommendations concerning future research needs and

potential applications of the results of this work.
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in excess of 100 lines per mm and image densities on the order of 2.75
density units or greater may be obtained.
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The scientific and technical Titerature is reviewed to analyze the
capabilities of LANDSAT Systems 1, 2, 3, and 4 for hydrographic, topographic,
planimetric, and thematic map compilation. The systems capabilities were
analyzed according to the following qualitative code for a selected list of
map and chart requirements: 0 - Not detectable, the map element cannot be
discerned or located from either type of LANDSAT data; 1 - Detectable, map
element can be detected but not identified from the type of LANDSAT data
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Item 20. (continued):

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., collateral 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 cultural and hydrographic 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 explicit results
for the depolarized terms are not obtained at this time because of the
complexity and difficulty of the solution. Some of the conclusions of
this work are

1. A theory has been developed for computing the like polarized
(HH 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.
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20. continued

coordinates into their correct ground positions with relief displacement
errors removed. The second system uses the mono solution for mono input
imagery and a full analytical mapping solution for stereo input imagery.
The systems' design evolution, theory of operations, technical character-
istics, estimated costs, field deployed van layout, and cost effectiveness
comparisons are presented.
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20. continued

the principle of array algebra in a piecewise translocation algorithm

is applied. In this approach the non-gridded epipolar coordinates are first
converted 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 requirements were analyzed for both sequential and parallel
processors.
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20. continued
geometric fidelity of 0.03% have been demonstrated. Image format
sizes were 5" X 8", 4" X 6", 70 mm and 35 mm. 32 line widths can be

varied automatically from 6 to 250 ym. Graphic arts quality characters
can be recorded from 4 pts to 36 pts (at full scale).
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20. continued
RGSS performance in open traverse is unlikely without vertical deflection
end calibration. In addition, the keynote of successful RGSS/Gradiometer

integration will 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-off possibilities, (2) post-mission deflection recovery to 0.5

sec appears feasible with current IPS hardware augmentad by high quality
deflection values at both traverse end points and a moving-base gradio-
meter with field performance comparable to that recently demonstrated by
laboratory prototypes (RMS 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, highly accurate end
point deflection data and moderately improved RGSS inertial components,
(4) the dominant factor limiting RGSS deflection recovery both with and
without gradiometer aiding is the quality of vettical deflection data
which is independently available at traverse end points.
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satellite-to-satellite. Each Geoceiver type may use either a fixed or a
variable averaging time. Included in the implementation of the Geoceiver
measurements is the Hopfield model for computing trpospheric refraction
corrections.

The above modifications have been implemented both on the UNIVAC
1108 and the CDC 6400 versions of Fotonap.
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arrays. Since each array produces four simuitaneous 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 single
line if desired.
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mission -- as well as the data on the IPS velocity errors at each stop.

The purpose of this report is to develop the equations for the position,
velocity, and tilt angle errors into a useable algorithm for the optimal
estimation of the deflections of the vertical. As a result, three
major analytic tasks are presented. This mathematical development enables
the production of a machine algorithm for use with actual data. The final
section of the report contains a coded version of the algorithm with
explanatory comments.
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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 widely dispersed sites in Southeast Asia; an analysis of the
profiles 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 the net fluxes of radiational energy for
several periods of the year; estimates of sensible and latent heat
fluxes above the forest canopy.
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