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(57) ABSTRACT 

A method for determining a final propagation loSS of a signal 
transmitted from a transmitter (302) and received at a 
receiver (303) located in a proximity of a road (340) in a 
predefined area (350) includes calculating an environmental 
factor based on a transportation network information asso 
ciated with predefined area (350), and determining the final 
propagation loSS based on the environmental factor. A 
method of creating a data base used for calculating the 
propagation loSS includes providing a preliminary database, 
calculating a road density constant based on a road profile of 
predefined area (350), calculating a road constant based on 
a road classification profile of road (340), calculating the 
environmental factor by Summing the road density constant, 
and the road constant, and modifying the preliminary data 
base according to the environmental factor to produce the 
data base. 

13 Claims, 3 Drawing Sheets 
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METHOD OF CALCULATING SIGNAL 
PROPAGATION LOSS AND CREATING A 

DATA BASE THEREFOR 

FIELD OF THE INVENTION 

The present invention generally relates to a method of 
calculating propagation loSS of a signal and creating a data 
base therefor. 

BACKGROUND OF THE INVENTION 

A wireleSS communication System normally spans its 
coverage over a wide geographical area. A controller of the 
communication System maintains an efficient cornmunica 
tion System operation by utilizing propagation loSS charac 
teristics of the coverage area to calculate a transmitted 
power level of various transmitters in the coverage area. In 
addition, propagation loSS characteristics are used for initial 
System lay out, System modifications, System 
rearrangements, Site Specific parameter adjustments, and 
adding or eliminating System base Station Sites. The propa 
gation loSS characteristic is affected by terrain of the cov 
erage area. The terrain is very often comprised of different 
categories of terrain irregularities, and Some these irregu 
larities change over time. The terrain irregularities normally 
are in the form of man-made objects Such as buildings, 
bridges, towers, roads and cars, and natural objects, Such as 
hills, mountains, and trees. 

Terrain irregularities have often been given names, Such 
as clutter, and elevation irregularities. Such irregularities are 
Stored in one or more data profiles. The clutter profile 
generally includes data about objects on the earth's Surface 
Such as homes, buildings, trees, and agricultural crops. The 
United States Geological Survey has categorized the clutter 
information in many categories and Sub-categories. The 
clutter profile of the coverage area changes more often than 
the elevation profile. Clutter profile changes very often 
because man and nature effect the clutter characteristic much 
easier in a short period of time than the elevation charac 
teristic. When the characterization of the propagation envi 
ronment is based on an outdated clutter profile, the results 
are adversely affected. For example, inaccurate Signal propa 
gation characterization causes the wireleSS communication 
System to operate in a less efficient capacity, resulting in a 
leSS optimal System layout design. 

Since clutter profiles are expensive, and gathered by 
time-consuming aerial and land Surveys of the coverage 
area, an up-to-date clutter profile often is unavailable. AS 
Such, there is a need for a method of efficiently character 
izing a propagation environment without reliance on up-to 
date clutter information, and creating a data base therefor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 depicts a block diagram of a computer System 
having access to databases for calculating propagation loSS 
of a signal according to various embodiments of the present 
invention. 

FIG. 2 depicts various combinations of a method for 
calculating propagation loSS of a Signal, and creating a data 
base therefore according to various embodiments of the 
present invention. 

FIG. 3 depicts a transportation network and its elements 
for calculating an environmental factor according to various 
embodiments of the present invention. 

DETAILED DESCRIPION OF THE PREFERRED 
EMBODIMENTS 

According to an embodiment of the present invention, a 
propagation loSS of a signal transmitted from a transmitter 
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2 
and received at a receiver is determined. The receiver in 
particular is in a predefined area. The predefined area has an 
elevation profile and a clutter profile. The predefined area 
may include one or more roads. At first, an environmental 
factor is calculated based on a road density, a population 
density, a road constant and a road orientation constant, all 
asSociated with the predefined area. In particular, the road 
constant is based on a predefined road class normally found 
in the predefined area. The road orientation constant is based 
on an angle of the Signal propagation direction from the 
transmitter to the receiver and a direction of the road where 
the receiver has an adequate proximity. The elevation profile 
is modified according to the environmental factor to produce 
a modified elevation profile. Finally, the propagation loSS is 
determined based on the modified elevation profile and the 
clutter profile. In addition to the step of modifying the 
elevation profile according to the environmental factor, the 
elevation profile may be modified according to the clutter 
profile. As an advantage of the present invention, any 
adverse effect of the clutter profile inaccuracy, due to its 
possible outdated data, accordingly is reduced. Such a result 
is possible by a propagation loSS determination that is based 
on the modified elevation profile data. 

In another embodiment of the present invention, a propa 
gation loSS of a Signal transmitted from a transmitter and 
received at a receiver is determined. The receiver in par 
ticular is in a predefined area. The area has an elevation 
profile and a clutter profile. The predefined area may include 
one or more roads. At first, an environmental factor is 
calculated based on a road density, a population density, a 
road constant and a road orientation constant, all associated 
with the predefined area. In particular, the road constant is 
based on a predefined road class normally found in the 
predefined area. The road orientation constant is based on an 
angle of the Signal propagation direction from the transmit 
ter to the receiver and a direction of a road where the 
receiver has an adequate proximity. A preliminary propaga 
tion loSS is determined based on the elevation profile and the 
clutter profile. Then, the preliminary propagation loSS is 
modified according to the environmental factor to produce 
the propagation loSS. In addition to the Step of modifying the 
preliminary propagation loSS according to the environmental 
factor, the preliminary propagation loSS may be modified 
according to the clutter profile. As an advantage of the 
present invention, any adverse effect of the clutter profile 
inaccuracy, due to its possible outdated data, accordingly is 
reduced. Such a result is possible by a propagation loSS 
determination where its preliminary propagation loSS is 
modified according to the environmental factor. 

In another embodiment of the present invention, a propa 
gation loSS of a Signal transmitted from a transmitter and 
received at a receiver is determined. The receiver particu 
larly is in a predefined area. The area has an elevation profile 
and a clutter profile. The predefined area may include one or 
more roads. At first, a first and Second environmental factors 
are calculated based on a road density, a population density, 
a road constant and a road orientation constant, all associ 
ated with the predefined area. In particular, the road constant 
is based on a predefined road class normally found in the 
predefined area. The road orientation constant is based on an 
angle of the Signal propagation direction from the transmit 
ter to the receiver and a direction of a road where the 
receiver has an adequate proximity. The elevation profile is 
modified according to the first environmental factor to 
produce a modified elevation factor. A preliminary propa 
gation loSS is determined based on the modified elevation 
factor and the clutter profile. The preliminary propagation 
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