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Terrain Analysis




Terrain Analysis & Visualisation g
s R 1)
gifl Geospatially Enabled Environment.

Definitions:

1. Military terrain analysis is 'the collection, analysis, evaluation, and interpretation of
geographic information on the natural and man-made features of the terrain, combined
with other relevant factors, to predict the effect of the terrain on military operations.
(DoD, 2010).

2. The two reasons to do terrain analysis? explore data and see relationships, and then
communicate results to others? can be considered part of telling a story or analysis.

3. Terrain analysis employs elevation data, usually in conjunction with other geospatial
information, to describe the landscape, for basic visualization, modeling, or to support
decision making. The primary product will almost always be a map.

4. Terrain analysis is the same as any other study in geography, or indeed any intellectual
endeavor, and differs only in the questions asked and the data employed.
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Combining information about terrain features with knowledge about enemy assets can lead to

inferences about : offensive role, delaying role, defensive role. KOCOA Approach
Area 1 - The objective
-possible avenues of approach, Area 2 - Possible Fire Support /
: Observation post (OP) locations
-areas that provide cover and concealment, i T itk
-locations that are vulnerable to enemy observations, Area 4 - Western Ave of Approach
-the intent of the enemy forces Area 5 - Complex Terrain, possible OPLs
|/ Ave of approach

Area 6 - Concealed Approaches
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Terrain as a Force Multiplier - through visualisation.

(a) Display of Map with Military Grid. Ability to seamlessly use geodata available from military
mapping agencies and display map with military grid.

(b) Preparations of Overlays. Overlay capabilities that include insertion/deletion of specific
topographical features, terrain attributes, tactical overlays.

(c) Analyze the Terrain. Use terrain analysis tools to determine optimum sites for bridging,
crossing of obstacles system, landing sites etc.

(d) Dissemination. Inbuilt export functions for sending the overlays instantly to other
formations/units over low bandwidth WAN/LAN communication.

(e) Three Dimensional Visualization of Battlefield. Three dimensional view, fly-through,
visibility analysis, terrain profiles, going maps etc.
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4. Terrain association 5. Terrain intelligence 6. Terrain Study

Source: 1,2,3. ESRI, 4,5,6 Author



Military Environment: Multi-Dimensional e
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Autom map generation are an in built feature of modern terrain analysis products and
solutions. Current and future developments are incorporating Al induced solutions to provide for

intelligent terrain based solution for military decision making process for prompting best course of
action ~ COA.

Warfighting Domains and Cross-cutting Sectors
Common Operational Picture ~ COP

Elevation Data
Satellite Imagery

Feature Analysis
Intelligence Overlays

Mission Overlay
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Mut-domain Operations Fundamentals X
+ Disrupt anenty cohasion and the chsarv, crient, decide, act Loop C(oss.cumng Sectors
+ When the bateie aren of espoasibity i srelched o the home statin, inckd civiln seck

+ Use sl command and conirol o gather and synfhesize dats inko acionable information 1o ensble
muti-domain opérations,

Terrain analysis, weather analysis, analysis of other battlespace characteristics and the analysis of the
combined battlespace effects.




Multi-domain operations (MDO) - i
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Integrated military capabilities

MDO fuses innovative technology to compensate for vulnerabilities and weaknesses in certain areas
whilst leveraging strengths in others.

MDOs are conceptually distinct from joint operations.

They emerged as a response to the Anti-Access model of warfare, information warfare and to contest
the electromagnetic spectrum (EMS).

MDO are increasingly important as the space and cyberspace domains evolve beyond their original
functions as mere enablers of the traditional domains.

India’s threat vectors emanate from its neighbors, and they have adopted hybrid and asymmetric
warfare techniques. We also need to add concept of Unrestricted Warfare;

These cross-sectors include the commercial sector, civilian sector, military sector, space technologies,
cyber, nuclear, intelligence, information operations, and electronic warfare.
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[[nfiltrate enemy anti-access and area denial
(A2/AD) systems (layered and integrated long-range
precision-strike systems,

Disrupt anti-access and area denial systems to
enable operational and tactical maneuver.

Exploit the resulting freedom of mane

achieve operational and strategic o )ectiVWy
defeating enemy forces in all domai ar-gd

ming and Simulation

Re-compete—consolidate gains across domains.




Automated 3D Generation - Visualisation

1. Aerial imagery is an
asset in defence matters.

2. Conversion of 2D to 3D

3. New emerging methods

4. Photogrammetry Conversion

5. Dual purpose — Multi Utility



Geospatial Integration




Geospatial Integration

1. expertise.

2. Seamless visualization.

3. Measurements

4. Simulation of 3D perspective.

5. Creation and manipulation of operation
Overlay.

6. Spatio-temporal query

7. Large scale visualization of

multi-sensor data.

8. Support for various military maps in use by the

armed forces .
Functional Block . .

Diagram of INDIGIS

Danic Foatures and Capabliitios of INDIGIS

Source: Technologv Focus - CAIR INDIGIS
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Visibility Profile

Visibility Image



The Petri Net (Graph) Model B o
DeWre graph models for system description using notions of conditions and events.
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1. Multi - Parameter.

2. Non-deterministic.

3. Asynchronous & Concurrent
4. Feedback Chain linking

5. Dynamic events

6. Discrete Events
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Blue Vs Red Team Exerc1se



The Petri Net (Graph) Model %
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Viewshed Analysis

Visibility of Red team positions from Blue team positions
R1 R2 R3
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