Using Remote Sensing

g

']

.
(g

2o

- et

At

P

_“_ﬁﬂ_

“Terrain and weather have more impact on battle than any
other physical factor” (FM 100-5)

by Dr. M. Mcrrill Stevens

he battleficld of the 21st century

will be more challenging than
those of the past. Its topographic
boundarics will be less well defined,
with greater arcal extent, and so will
have a propensity lor more varied
terrain conditions. We can also ex-
pect more obscurants to visibility
and greater lethality. Engineers, the
terrain experts, are preparing to
meel this challenge.

A keen knowledge and the ability
to readily assess battlefield environ-
menltal conditions is a force multi-
plier to the battlefield commander.
Terrain conditions are critical in
military planning and operations, As
LTG Henry J. Hatch, Chief of En-
gineers, has said, “Terrain is ncu-
tral. Ignore it and it becomes your
encmy. Use it and it is your ally.”

Ground reconnaissance, the most
accurale means of evaluating (errain
conditions, is not always possible be-
cause of inaccessibility and time lim-
itations. Since luture military opera-
tions are not likely to permit physi-
cal aceess Lo the battlefield and time
will be eritical, a remole means ol

evaluating terrain will be necessary.
Remote sensing of the ground sur-
face can also provide terrain infor-
mation not immediately apparent
from ground reconnaissance or by
visual observation from the air. The
use of remotely sensed terrain data
from space-, air-, and ground-based
sensors will help commanders see
and assess the battlelield in time to
affect the outcome of the battle.

On the 21st century battlelield, in-
formation gathered from  remote
sources will be integrated with infor-
malion previously generated and
stored in digital terrain data bascs.
These data will be processed on
knowledge-based  expert  systems
using artilicial intelligence tools and
advanced microcomputer and graph-
ic display capabilitics. Finally, the
data will be disseminaied Lo the bat-
teficld commanders in time Lo in-
fluence their decisions,

Standard digital terrain data ba-
ses, under development, will provide
the basis of the Army’s land combat
operations mapping, charting, and
geodesy (MC&G)  requirements.

The real-time remolely sensed data
will be merged with terrain data 10
cnhance the standard data bascs.
Knowledge bases arc being assem-
bled which will characterize unique
terrain [eatures by processing ger-
mane  sensor  record  signatures,
Each feature signature will have geo-
metric lidelity to allow the locations
of militarily significant terrain fea-
tures to be identificd analytically.
Hyperspectral (narrow  band) and
multispectral (multiple band) analy-
ses will be used to extract informa-
tion and monitor the physical sur-
[ace conditions of the battleficld.

Several  remote  sensing  tech-
niques arc being tested at US. Ar-
my Corps of Engineers laborato-
ries. Enginecrs are analyzing and in-
terpreting physical aspeets of terrain
for various applications.

Walcrways  Experiment  Station
(WES) personnel use satellite im-
agery to assess mobility, They are
classifying land cover to gather inlor-
mation  on  modeling  parameters
such as surface roughness, slope,
vegelation spacing, and visibility.
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Engineer Topographic Labora-
tories (ETL) personnel are analyz-
ing image patterns and spectral re-
Mlectance, luminescence, and radio-
metric measurements. These tech-
niques are used lo eslimate cross-
country mobility, predict dust gener-
ation, discriminalce largels and back-
grounds, and detect camouflage.

Cold Regions Research and Engi-
ncering Laboratory (CRREL) stall
usc multiband imaging systems to
gather information on the surlace
conditions of snow, ice, and frozen
ground. The information is then
used (o assess mobility and trallic-
ability, evaluate mine emplacement,
and locate water supplies.

In a study performed in conjunc-
tion with the Center of Remote Sen-
sing at ETL, I used data obtained
by remole means to predict the
characteristics of sclected desert ter-
rain features. The purpose of the
study was Lo estimate such militarily
signilicant surface conditions as tral-
ficability and susceptibility to dust
generation.,

The application was based on the
assumption that each [eature of the

earth’s surface, such as a soil sur-
face, absorbs or rellects the radiant
encrgy of the sun based on its physi-
cal and chemical properties. Simi-
lar to the analogy of the uniguencss
ol the human [lingerprint, il is be-
lieved that everything in nature has
its own unique distribution ol ab-
sorbed and reflected radiation. Mca-
surcment of this reflected encrgy
can be used to spectrally cvaluate
the physical and chemical proper-
ties of the soil. This measurement is
a critical sicp in determining nat-
ural terrain conditions.

The soil characteristics respon-
sible for the physical condition of
the desert terrain in the study area
were identified. When  compared
with the soil properties that can be
spectrally measured, the [ollowing
soil characteristics were similar: soil
moisture, particle-size distribution,
salinily and alkalinity ol the soil, and
clay-mineral composition.

The analysis, which proved suc-
cesslul, was performed (o determine
il these soil properties could be re-
moltely detected under field condi-
tions. This provided an indication of

the physical properties of the soil
pertaining Lo such conditions as tral-
ficability and dust susceptibility. Re-
sults indicate that remole sensing
can be used to gather information
with greater protection for person-
nel and equipment while actually
providing much morce information
than “that which mects the cye.”

The 21st century battlelicld com-
mander will use remole sensing tech-
niques extensively. These  techni-
ques will provide topographic cn-
gineering information on such mil-
itarily significant operations as tral-
licability, dust susceptibility, cross-
country movement, camoullage, cov-
er and concealment, selection of air-
cralt landing sites, and registration
ol incrtial navigation systems.

Dr. M. Mermrill Stevens is assigned (o
the Topographv, Space, and 4
Branch of the Directorate of Combat
Developments, U.S. Army Engineer
School. She has a Ph.D. in geological
engineering  from  the  University  of
Missouri-Rolla and recently received
a direct commission in the USAR as
a 21C, Topographic Engineer.

Writer’s Guidelines

Do you have articles, photographs, or artwork to
submit to ENGINEER? Here are some tips.

Topic: We focus on combat engineering; however,
any articles of interest to engineers are welcome. We
include relevant historical articles that emphasize les-
sons learned from the past, and we provide a forum
for progressive ideas.

Style: Write in active voice and be as concise as pos-
sible. Spell out all acronyms the first time they are
used. Please give your article a title, too.

Length: Let your subject dictate length; generally, ar-
ticles should be three to eight, double-spaced pages.

Photographs and artwork: Besides photographs and
artwork that supplement the articles, photographers
and artists can submit any work that may be of interest
to engineers. We prefer 5 x 7 black and white, glossy
photographs. Please include a caption and photo
credit. Drawings should be legible, but do not have to
be camera ready.
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Departments: We are always looking for items for
our departments —

e Engineer Update
e Personal Viewpoint
@ Lessons Learned
e Past in Review

Engineer Problem: Please submit your challenging—
but not too hard—Engineer Problems. Problems
should be referenced to a manual but must be original.
They should strengthen combat engineer skills, and be
checked for accuracy.

Cover letter: When submitting material to EN-
GINEER, enclose a cover letter with your name, ad-
dress, and phone number, Also, please include
biographical information such as military and civilian
education and past and present assignments.

If you have any questions, please call us. (314) 368-
3811, AV 581-3811.





