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Results of Real World Track Logs vs. Computer Generated Best Paths

It would appear that for most squads the strategy was 
to stay in the wooded area for cover and to stay out of 
the woods and open areas as much as possible. The 
only squad that deviated from this strategy would be 
Squad 1 from Team Berry. They appeared to have stuck 
to the roads as much as possible. Possibly assuming 
that the other squads would be sticking to woods so 
no one would be on the roads.

Only two squads, Squad 3 and Snowball, come close 
to following the least cost paths that the computer 
generated. The other squads did not. This would 
seem to indicate that most students did not use the 
land to their advantage.

All squads made their way onto the �eld east 
of the start point within the �rst 10min. of the 
actvity. 

Team Berry won the activity

This research looks at the results of a competitive navigation activity completed by students in a Military Geography 
class using various landscape analysis techniques. The goal of the activity was to locate and capture six points before 
the other team on a predetermined navigation course. Teams of students were provided various forms of geospatial 
data designed to help them develop a winning strategy for the �eld event. Primary data sources consisted of aerial 
imagery, soil databases, hydrographic, and elevation information. During the activity each   student was given a GPS 
that tracked their paths. Using these paths, a post-activity landscape analysis was performed that compared a com-
puter generated path, a.k.a least cost path, to the actual paths each squad took in order to determine if the squads’ 
preliminary analysis and use of terrain was to their advantage. After looking at the results, it would appear that most 
squads did not follow the least cost paths, meaning they did not utilize the land to their advantage. This research em-
phasizes how utilization of geospatial technology, in conjunction with basic geographic knowledge, improves the 
ability to conduct thorough landscape analysis.

Abstract

This research is a post-activity landscape analysis of a navigation exercise done by the Military Geography class of Fall 2012.  The class went up to 
Joe Hupy’s family property in northern Menominee in the U.P.  The class was split up into two teams, Team Berry and Team Aufdy. It was left up to 
the teams as to how to split up their members. Team Aufdy split up into two squads, Napoleon and Snowball. Team Berry split up into three squads 
named 1, 2 and 3. Each team was equipped with maps that they had made before hand at school. Each team had amble time to study the activity 
area before hand to get a general sense of what they could possibly encounter while in the �eld. The teams were not given the coordinates to the 
points they were to �nd till the morning of the activity. Using the maps that they made, they were to plot the points and navigate to each point. 
The teams decided to split the points up between the squads so as to collect the most points in the least amount of time. Each person was also 
equipped with paint ball gun.  Not only were each team to acquire each point but they also had to avoid the other team. To add to the di�culty 
anther team was also roaming around the area, Team Hupy. They had no allegiance to any of the other teams. Their goal was to go around and 
ambush the di�erent squads. The weather also played a large roll in the activity. It had to begun to rain around 4:30 am the morning of the activity. 
For the rest of the day it     continued to rain making visiblty di�cult because each person was wearing a mask to protect their faces form paint-
balls. The masks tend to fog quickly because of the rain. Team Berry was the winner for this activity. However it could have been a race to the �nish 
but Team Aufdy had some miscommunication problems between their squads about which points had been found. 
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Team Maps
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Study Area

500miles

The study area is located in northern 
Menominee about 500 miles from Eau 
Claire

These maps were made by the students of the Military 
class in preperation for the navigation activity.

Snowball Napoleon

Team Map

Strategy
Team Aufdy decided to split their team into 
two squads. Each squad was to collect 3 points 
and then return to the start point. The over all 
strategy was to stay in the woods and avoid 
the roads and open areas. This was due to the 
fact that there was a thrid team that had no 
allegiance to either Team Berry or Aufdy. This 
third team’s objective, Team Joe, was to shoot 
and ambush either of the teams to add spice 
to the activity. Team Joe had 2 members on an 
ATV and went around on the roads shooting 
any students that they found. Due to some 
miscomunication Team Aufdy missed point 4. 

“Team Aufdy’s” Track Log vs. Computer Paths
“Team Berry’s” Track Logs vs. Computer Paths
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Team Map

Strategy
Team Berry decided to split their team into three 
squads. Each squad was to collect 2 points and 
then return to the start point. The over all strat-
egy was to stay in the woods and avoid the roads 
and open areas. This was due to the fact that 
there was a thrid team that had no allegiance to 
either Team Berry or Aufdy. This third team’s ob-
jective, Team Joe, was to shoot and ambush 
either of the teams to add spice to the activity. 
Team Joe had 2 members on an ATV and went 
around on the roads shooting any students that 
they found. However Squad 1 was the only ex-
ception. They tended to keep to the roads as 
much as possible. The strategy with this is that 
most people were avoiding the roads so they 
were able to travel quickly and without con�ct. 
Squad 1 was the �rst squad to collect their points. 
This indicates that their stategy was a good one. 

1. To create a least cost path you �rst need to collect data for a cost raster that is the basis of the least cost path. In this research, I �rst started with a basic SSURGO feature class. 
Using a table join, I combined the SSURGO feature class and a table that contained the soil data that I needed. With the table join, I was able to make four new rasters that would 
able be combined with other data to create a cost raster. 
2. The next step in creating a least cost path is to create a cost raster. A cost raster is a raster that depicts a certain “cost” or e�ort is takes to traverse that pixel or piece of land. To 
create a cost raster you �rst need to decide what criteria you want to go into your cost raster. There is many di�erent types of information that can go into your cost raster. Some 
examples of such information are slope and elevation information, soil databases, Land-use/Land-cover maps, temperature and other atmospheric information. For my cost 
raster if used a Land-use/Land-cover raster and several other rasters made from a soil database. Using the raster calculator, I added theses rasters together to create a cost raster.  
3. The next step would be to create a cost distance and a backlink raster.  A cost distance raster calculates the cumulative cost of travel from the pixel back to the starting point.  
You create these two rasters using a cost raster and a starting point. The start point can be anywhere in you study area and is where you would like your least cost path to start 
from. The Cost Distance tool is used to create the cost distance and backlink rasters.
4. After creating the cost distance and backlink raster you are then ready to create a least cost path. You now need to decide just where you like your path to end. Once you have 
the end point you add the cost distance and backlink rasters together with the end point. The output will be a least cost path. This path will show the least “cost” path you should 
take from beginning to end. It is important to remember that your path will change depending the information you input to your cost raster. Before even starting, it is important 
to decide what type of information is will be the most useful when calculating your least cost paths.
5. The �nal results is a path across the study area that represents the easiest route from the start point to a destination.
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Methods
1.

SSURGO feature class of Menominee with the table that was joined to create four soil rasters.

Drainage

Runo�

Coniferous

Wetland

2a.

The four soil rasters that were made from the SSURGO data

Land-Use/Land-Cover2b.

A Land-Use/Land-Cover raster of the 
study area

3a. 3b.

The output of adding the 5 ras-
ters in step 2.

The starting point of the 
squads

The outputs of the Cost Distance tool The destination of the The least cost paths of from 
di�erent points

4a. 4b. 5.

Sources
Soil Survey Geographic database (SSURGO), Menominee 
vega_se DOQQ Michigan Data Library 2005      
 1m resolution


