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GIS'TERRAIN ANALY SISCROSS-COUNTRY MOVEMENT/A STAR SEARCH/

BREADTH FIRST SEARCH

The main objectives of this research are to develop the automatic path finding
(Cross-Country Movement for Combat Mobility: CCM4CM) system operating on the
CCM maps for combat mobility. The maps are derived based on the method of the US
Army. The system applies the selected path finding algorithms (BFS and A-Star) to find
the shortest and fastest paths that are useful for military operations planning. The whole
area of Maesot District, Tak Province, in western Thailand was selected as the study
area. The CCM maps were set separately between dry and wet seasons for all six
concerned combat units, which are Standard Infantry (Foot troops), Armored Infantry
(M113), Mechanized Infantry (M35 truck), Tank Cavalry (Stingray tank), Armored
Cavalry (M113), Reconnaissance Cavalry (Scorpion tank).

In the first objective, the CCM maps for each relevant combat unit were derived
as a product of five main factors F1 - F5 that represent key terrain and environmental
characteristics of the study area: (1) F1, speed/dope factor; (2) F2, dope-intercept-
frequency (SIF) factor; (3) F3, vegetation factor; (4) F4, soil factor; and (5) F5, surface
roughness factor. The resulting CCM maps indicated that the standard infantry (foot
troops) could move over most considered terrains well in both dry and wet seasons
except over few specified No Go areas (water body). For all considered vehicles, their

Go areas were mainly found on the western side of the district due to the rather flat



terrain of the areathat is suitable for the concerned CCM movement. On the other hand,
the No Go areas notably situated in mountainous regions in the middle and eastern parts
of the district due to the high surface slopes and the proneness to landdliding of the
areas. In addition, the Siow Go areas were found distributed around and in-between the
Go and No Go areas for most interested vehicles. The Go areas of &l vehicles decreased
dramatically from dry season to wet season and mostly turn into Siow Go areas. Among
the four considered vehicles, the Scorpion tank could attain the highest moving speed
(regarding the maximum F1 values) at about 54.29 km/hr, followed by the Stingray at
46.0 km/hr. Regarding the amount of the Go areas, in dry season,the Scorpion and
Stingray tanks were far more effective on CCM activity than the other studied vehicles.
But in the wet season, the Scorpion tank did best, followed by the M113. In addition,
the M35 truck performs worst in both wet and dry seasons.

In the second objective, CCM4CM was created based on the associated CCM maps
obtained from the first objective and the superior path finding agorithm between two
candidates, the BFS and A-Star. Four specific details of their performances, or quality
indices, were compared which are: (1) completeness; (2) space complexity; (3) time
complexity; and (4) optimality. The obtained results indicate that both algorithms can find
the solutions under their own procedures, however, the A-Star did much better than the
BFS in terms of processing time and correctness of the solutions found in al cases under
congderation, But in term whileit is till uncertain of the used memory, which of the two
is superior in terms of memory case. As a consequence, the A-Star was chosen to build
the automatic path finding system for further use in the military services.
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