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CHAPTERl 

INTRODUCTION 

'Time equals money' is a phrase with which most are familiar. Ask any business 

owner and most will say this phrase states an obvious truth. 'Saving time' is one of the 

main objectives of this thesis. Searching for a piece of property that matches a specific 

set of criteria can be a time consuming process. An individual may be searching for a 

home site or property for recreational use or a developer will be looking for property that 

meets a specific set of criteria based on the types of homes they want to build. Traveling 

to view various properties of interest takes up a significant portion of the search process. 

With this research, I have demonstrated that current remote sensing technology 

and visualization techniques can be utilized to significantly cut time spent in searching 

for suitable properties. The user of these techniques should be able to eliminate a large 

percentage of properties that look acceptable in a verbal description but may not actually 

fit their requirements when examined in person. The methodology presented in this 

thesis will facilitate the user to travel only to properties that most closely match their 

specifications. 

A list of property attributes has been developed to accomplish this task. These 

attributes are considered to be important in property searches based on personal 

experience with land purchases. This list has been discussed with three persons involved 
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in the land development or construction industry. At the conclusion of these interviews, 

it was determined that this list was sound and could be utilized for this thesis. 

2 

The next step was to choose a suitable study area. This area needed to be one that 

did not have a significant amount of development and was accessible, so that ground 

trothing could be completed. The properties chosen were analyzed using the criteria 

developed during the interviews. Properties which met the criteria were analyzed using a 

vanety of visualization mechamsms. 

Slope of the landscape for foundation and buildmg costs. 

Color stereoscopic images for viewing topography. 

Vegetation analysis for determining tree types. 

Multi-perspective viewing for visuahzing topography and terrain in three 

dimensions. 

The results of the visualization mechanisms listed above are reported in section VI. 

Identification of basic tree types using orthophotos for the data set. Goals for 

correct identification will be discussed later in this thesis. 

An accurate method for quantifying buildable land surface using remote sensing 

rather than a physical property survey. 

A method to visualize terrain of many properties in a significantly shorter amount 

of time than physically viewing them. 

The conclusion of this study demonstrates that much of the information gathered 

through a physical visit to the property can be obtained through remote sensing 

analysis and visualization. 



CHAPTER2 

BACKGROUND LITERATURE 

Vegetation Analysis 

Trees on a property can be considered either an asset or a liability depending on 

who is considering the purchase. For example, a builder of expensive homes on larger 

lots can afford to build structures and driveways around trees (Avent, 2005). Buyers of 

this type of home will likely expect to have aesthetically pleasing trees kept on their lot. 

Builders of "cookie cutter" homes (builder slang for homes of similar design and 

construction in the same subdivision) on smaller lots will often remove trees because it is 

too expensive to build around them. However, there is still the cost of removing the 

trees, and when removing trees the builder can be faced with additional issues. Trees that 

are habitat for endangered species often can not be removed at all. Per local government 

mandates, when certain tree types are removed, another tree must be planted to replace it 

elsewhere in the development. Other mandates require penalties to be paid for tree 

removal, and incentives to be given when trees are retained (American Legal Publishing 

Corporation, 2005; Harris, 2005). In the scenarios listed above, knowing the tree types 

on a property would be beneficial for the developer prior to considering a purchase. 

Remote sensing can be used in a wide variety of research endeavors. Landscape 

measurements include position, shape, elevation, color, and temperature (Wilke and Finn, 

1996). Within these research areas," remote sensing can provide very specific information 
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such as forest inventory. Wilke and Fmn (1996) also list some advantages that remote 

sensing has over field studies. These include: 

1. Provides as much or more detail than field surveys. 

2. Accomplishes the above over large areas and can do so repeatedly and at a 

moderate cost. 

3. A wide variety of sensors are available some of which detect details not seen by 

the human eye. 

For this study the speed and cost advantage is of paramount interest. The user is able to 

reject unsatisfactory areas quickly and spend time focusing on areas that meet their 

criteria. 

There are a number of reasons why tree types can be differentiated through 

remote sensing. The primary reason is differing levels of greenness. Different plant 

species will have varying levels of chlorophyll that will affect the greenness of the plant 

(de Boer, 1993). The structure of the vegetation will cause differences of reflection (de 

Boer, 1993). In this study, Live Oaks and Ashe Junipers (Fig. 1), which are the 

predominant species in the study areas (McMahan, 1984), have a very different leaf 

structure and also show a significant difference in green reflectance between them. 
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Woodwell (1984) states that CIR (Color InfR.ared) is more effective than black 

and white Panchromatic at differentiating species of trees. Woodwell also suggests that 

CIR is more effective than normal color at differentiating grass, forbs, and shrubs. 

However, there is no mention of testing between CIR and normal color for differentiating 

tree types. Imagery in both CIR and normal color was available for the study areas 



Figure 1. Live Oaks and Ashe Junipers in study area show 
a large difference in green reflectance. 
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discussed in section III. Since both are available, it was of interest to determine which 

differentiates tree types the best. 

Color Stereoscopic Cartography 

The color stereoscopic effect is a phenomenon where colors in a spectral 

sequence are perceived to be at varying depths or distances depending on their 

wavelength. The effect has been well documented over the last 100 years, but only 

recently has been applied to cartography (Eyton, 1990). 
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The color stereoscopic effect is introduced to a topographic map by assigning 

colors in a spectral sequence to the changing relief in a topographic map (Fig. 2). When 

viewed with holographic glasses (Chromadepth 3-D glasses) the relief can be seen in 

depth. Eyton (1990) showed that this effect can be enhanced by the addition of elevation 

contour lines and hill shading. Klier & Eyton (2004) provide a method for further 

enhancing the effect by applying a logarithmic scale to the elevation data. These 

enhancements have been utilized for this thesis. 

Slope Analysis 

Slope is technically defined as the rate of change of elevation with respect to 

distance. Eyton (1991) describes how a slope magnitude data set can be derived from a 

Digital Elevation Model (DEM) using Terra Firma (Eyton, 2004). Slope of a given 

landscape is important to consider when choosing a building site. It is more expensive to 

build on sloped landscape than it is to build on flat land. Most of this expense is from the 

increased mass of the slab to account for the slope (Klier, 2005). 





























































Table 5. Estimated Costs for Multi-perspective Visualization Map. 

Estimated time spent for physical survey 
Estimated hourly cost of physical survey 

Estimated cost for physical survey of area 1 

Estimated time spent for multi-perspective 
visualization map 
Estimated hourly cost for multi-perspective 
visualization map 

Estimated cost for remote survey of area 1 

8 
$35.00 

$280.00 

2 

$35.00 

$140.00 
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CHAPTER 7 

CONCLUDING COMMENTS 

Automation of a process will most often produce results faster and less costly than 

manual labor. Savings in money may not always be seen immediately due to the initial 

investment in the technology. Over time, these initial costs are reduced as a technology 

often becomes more readily available at lesser cost. Accuracy is another factor to be 

considered in automation. Initial accuracy of automation may be lower than manual 

labor but should be expected to increase as the technology improves. I would estimate 

that the methods introduced in this study are somewhere in the middle of this evolving 

process. None of these methods are totally new and have certainly not reached maximum 

potential. This means that the results shown here could improve dramatically in the next 

few years. Accuracy will also improve as higher resolution imagery and digital elevation 

models become more readily available. 

I have mentioned several times throughout this study that these methods can not 

completely replace a physical survey. While this is the case today, one must 'never say 

never' when technology is involved. There will likely be a time in the future where a 

developer never sets foot on a property until the day ground is broken for their new 

development. 
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