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(57) ABSTRACT 

A computer-based program performs calculations to analyze, 
vary, test, manage, and/or improve the performance of chan 
nels and/or frequencies in the communication spectrum. The 
program varies parameters of a point of communication, Such 
as the location, transmission power, channel frequency, 
antenna height, and the like, alone or in combination, to 
measure, test, and/or evaluate which parameter changes 
increase the market coverage of a target market or area. In 
Some scenarios, changes to one point of communication 
cause the regulations governing the broadcast relationship 
between one or more nearby points of communication to be 
violated. When this occurs, the program determines which of 
the parameters, such as the location, transmission power, 
channel and/or frequency, antenna height, and the like, alone 
or in combination, of the point of communication interfering 
with the increased market coverage scenario to vary to over 
come the conflict with communications and/or regulatory 
law. In addition, the program can determine simultaneously 
which of the parameters of multiple points of communication 
to vary to overcome the conflict with communications and/or 
regulatory law. The program outputs multiple solutions with 
varying degrees of difficulty and varying amounts of perfor 
mance improvement. 
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SYSTEMS AND METHODS FOR 
DETERMINING ALOCATION FOR A 

COMMUNICATION FACILITY 

0001. This application claims the benefit of priority under 
35 U.S.C. S 119(e) of U.S. Provisional Application No. 
60/785,337 filed on Mar. 23, 2006 and titled COMMUNICA 
TION SPECTRUM MAXIMIZATION SYSTEMS AND 
METHODS, the entirety of which is hereby incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. This invention relates generally to systems and 
methods for analyzing, varying, testing, managing, and/or 
improving transmission in the communication spectrum. 
0004 2. Description of the Related Art 
0005 Broadcasting includes the distribution of audio, 
Video, and/or data signals from a point of communication to 
one or more devices and from the one or more devices to the 
point of communication. 
0006. There has also been extensive growth in communi 
cations throughout the world. Many separate entities are 
involved. Furthermore, these entities are typically assigned 
specific portions of the communication spectrum within 
defined regions. 
0007 For example, communication systems are often 
regulated by one or more government organizations. In the 
United States, for instance, the Federal Communications 
Commission (FCC) licenses radio and television stations. 
Further, the FCC regulates the broadcast frequency, the trans 
mission power, the distance between stations, and the like so 
that the communication facilities provide improved service in 
service coverage areas for the benefit of the public. The FM 
(Federal Avionics Administration), in an example, deter 
mines the allowable tower height. The FCC confirms that the 
tower height has been accepted by the FAA before listing the 
tower in a tower database. The Antenna Structure Registra 
tion (ASR) database is an example of an FCC tower database. 
0008 Population growth, changing demographics, and 
improvements in broadcasting technologies, however, have 
created needs for new and improved communication tech 
niques. Unfortunately, making improvements and modifica 
tions to existing communication systems is a highly complex 
process as improvements and modifications made to one 
point of communication may encroach on the rights of other 
facilities or may violate governmental rules and regulations. 

SUMMARY OF THE INVENTION 

0009 Today there are thousands of points of communica 
tion in the United States, and many more worldwide. For 
example, embodiments of the invention can be applied to 
points of communication that include, but are not limited to, 
analog transmissions or digital transmissions such as radio, 
television, wireless, cellular, WI-FI, WiMAX, emergency 
communications systems, data transmissions, and the like. In 
these embodiments, the points of communication can repre 
sent radio stations, television stations, wireless transmission 
points, cellular transmission points, satellite transmitters, WI 
FI transmission points, WiMAX transmission points, emer 
gency communications systems, data transmission systems, 
and the like. 
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0010 Many of these points of communication can be 
altered to increase market or area coverage. For example, it is 
possible to increase the coverage associated with a particular 
point of communication by changing one or more of the 
operational parameters. These operational parameters may 
include by way of example, facility location, broadcast fre 
quency, transmission power, station class, broadcast antenna 
height, or the like. 
0011. In one embodiment of the invention, a computerized 
system tests, analyzes, varies, manages, decreases and/or 
increases one or more potential operational parameters asso 
ciated with a point of communication to determine the likely 
improvement in desired coverage. Furthermore, one embodi 
ment of the invention electronically ranks the potential opera 
tional parameters based at least in part on user-defined objec 
tives. Such user defined objectives may include, but are not 
limited to, coverage of target markets, target areas, geo 
graphic areas, populations, and/or demographics. Another 
embodiment evaluates the potential operational parameters 
with respect to applicable communications and/or regulatory 
laws. 
0012 For example, an embodiment analyzes and/or varies 
possible transmission locations and/or orientations associ 
ated with allocated communication spectrum. Another 
embodiment analyzes and/or varies possible transmission 
locations and/or orientations associated with allocated com 
munication spectrum with respect to applicable communica 
tions and/or regulatory laws. The coverage attributes of the 
signal transmitted from each such location and/or orientation 
are then calculated and/or analyzed applying user defined 
parameters to improve the potential of the communication 
spectrum. 
0013. One embodiment of the invention analyzes user 
defined existing transmission location options. Another 
embodiment analyzes hypothetical transmission location 
options by applying user-defined parameters. One embodi 
ment maximizes the effective broadcast coverage by optimiz 
ing the number, placement, and/or power of “virtual boost 
ers, “virtual antennas, “virtual broadcast sites, and/or 
“virtual translators within the user-defined target area. In 
other words, an embodiment of the invention plots these 
virtual devices in places where they currently do not exist 
(and varies their characteristics Such as: power, height, polar 
ization, and/or frequency) in order to formulate the ideal 
combination of transmission components to reach the market 
or area coverage goal. 
0014. One embodiment locates the “virtual antenna(s) on 
existing structures, such as towers and buildings, with heights 
defined in an accessible database. Another embodiment 
locates the “virtual antenna(s) anywhere in the coverage 
geography at height limits with respect to applicable commu 
nications and/or regulatory laws. 
0015. An embodiment analyzes and/or varies signal trans 
mission attributes including, but not limited to, power and/or 
height, and/orantenna attributes including, but not limited to, 
orientation, directionalization, and/or polarization. Another 
embodiment analyzes and/or varies signal transmission 
attributes including, but not limited to, power and/or height, 
and/orantenna attributes including, but not limited to, orien 
tation, directionalization, and/or polarization with respect to 
applicable communications and/or regulatory laws. The vari 
ous coverages associated with each of the modified transmis 
sion and/orantenna attributes are then calculated and/orana 
lyzed applying user-defined parameters to improve the 
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potential of the communication spectrum. One embodiment 
varies the effected radiated power at different heights and 
tests the results against user-defined parameters with respect 
to applicable communications and/or regulatory laws. 
Another embodiment varies the orientation, directionaliza 
tion, and/or polarization of the transmitting antenna and 
matches that data against specific antenna patterns in order to 
maximize user-defined coverages of target markets, target 
areas, geographic areas, and/or population/demographics. 
0016. Another embodiment analyzes channels in a user 
defined target area by combining a plurality of channels to 
meet user-defined coverage objectives in Such area. Another 
embodimentanalyzes low signal level areas of a station's field 
strength contour that can be improved with one or more 
booster(s), translator(s), and/or repeater(s). An embodiment 
analyzes and/or varies alternative channels. Another embodi 
ment analyzes and/or varies alternative channels with respect 
to applicable communications and/or regulatory laws. The 
coverage attributes of the signal transmitted on each Such 
channel are then calculated and/or analyzed applying user 
defined parameters to improve the potential of the communi 
cation spectrum. 
0017. Another embodiment analyzes and/or varies alter 
native transmission frequencies. Another embodiment ana 
lyzes and/or varies alternative transmission frequencies with 
respect to applicable communications and/or regulatory laws. 
The coverage attributes of the signal transmitted on each Such 
frequency are then calculated and/or analyzed applying user 
defined parameters to improve the potential of the communi 
cation spectrum. One embodiment analyzes frequencies to 
determine spacing attributes relative to other frequency allo 
cations. Another embodiment analyzes frequencies to deter 
mine the field strength contour overlap? separation relative to 
frequency allocations. 
0018. An embodiment combines some or all of its output 
and external data in order to rank and/or score each of the 
different spectrum alternatives to maximize user defined 
objectives. Each spectrum alternative can be assigned one or 
more numerical scores based at least in part on financial or 
other indications of feasibility. 
0019. In another embodiment, the performance score is 
based upon the increase of the coverage of the targeted popu 
lation and/or demographic. In another embodiment, the com 
plexity score indicates how well each alternative meets spac 
ing requirements. In another embodiment, the complexity 
score indicates how well each alternative meets spacing 
requirements with respect to applicable communications and/ 
or regulatory laws. In another embodiment, the efficiency 
score indicates the feasibility of output scenarios from a 
financial perspective such as values of various cost factors for 
each output scenario, including but not limited to, transmitter 
power, antenna type, FCC filing type, and/or tower height to 
show how well each alternative meets user-defined financial 
parameters and/or objectives. In another embodiment, the net 
present value calculates costs and values involved in meeting 
the market or area coverage goal of the target station. In 
another embodiment, the composite score reflects a combi 
nation of the performance, complexity, efficiency, net present 
value and/or other scores in accordance with user-defined 
criteria. 

0020. An embodimentanalyzes partial market or area cov 
erage station(s) that can be combined with a target station to 
produce enhanced coverage of a user-defined area. 

Aug. 28, 2008 

0021. Another embodiment receives data from a remote 
signal strength measurement and reporting system. Areas or 
points can be set in geographic locations in each market or 
area based upon user-defined criteria. Each area and/or point 
could have topographical data associated with it along with 
location data. An embodiment analyzes and/or adjusts the 
parameters, including but not limited to, transmission power, 
antenna height, and/orantenna orientation until the coverage 
characteristics meet the user-defined objectives. 
0022. Another embodiment analyzes the furthest recep 
tion points around the perimeter of a target market area using 
known obstructions, including but not limited to, buildings 
and/or topography, to model the location for a transmitting 
tower. Once the tower is located, various parameters, includ 
ing but not limited to, transmission power, antenna height 
and/or antenna orientation can be applied to enhance cover 
age of the field strength contour until it reaches the user 
defined coverage objective. 
0023 For purposes of summarizing the invention, certain 
aspects, advantages, and novel features of the invention have 
been described herein. It is to be understood that not neces 
sarily all such advantages may be achieved in accordance 
with any particular embodiment of the invention. Thus, the 
invention may be embodied or carried out in a manner that 
achieves or optimizes one advantage or group of advantages 
as taught herein without necessarily achieving other advan 
tages as may be taught or Suggested herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0024. A general architecture that implements the various 
features of the invention will now be described with reference 
to the drawings. The drawings and the associated descriptions 
are provided to illustrate embodiments of the invention and 
not to limit the scope of the invention. 
0025 FIG. 1 illustrates a target station having a coverage 
area and a possible accommodation station, according to an 
embodiment of the invention. 
0026 FIG. 2 is a flow chart of an embodiment of the 
communication spectrum variation process. 
0027 FIG. 3 is a flow chart illustrating the process of 
identifying stations within the target area, according to an 
embodiment of the invention. 
0028 FIG. 4 is a flow chart illustrating the process of 
specifying location considerations, according to an embodi 
ment of the invention. 
0029 FIG. 5 is a screen shot of an embodiment of a com 
munication spectrum set-up screen, according to an embodi 
ment of the invention. 
0030 FIG. 6 illustrates mutually exclusive tower loca 
tions, according to an embodiment of the invention. 
0031 FIG. 7 is a flow chart illustrating the process of 
analyzing scenarios, according to an embodiment of the 
invention. 
0032 FIG. 8 is a flow chart illustrating the process of 
determining whether a scenario is feasible, according to an 
embodiment of the invention. 
0033 FIG. 9 illustrates field strength contour projections 
used in determining the field strength contour area coverage 
of a station and the field strength contour population and/or 
demographics coverage of a station, according to an embodi 
ment of the invention. 
0034 FIG.10 is a graphical representation of radial for use 
in the height above average terrain (HAAT) calculation, 
according to an embodiment of the invention. 
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0035 FIG. 11 is a graphical representation of a north 
south radial transformation for use in the HAAT calculation, 
according to an embodiment of the invention. 
0036 FIG. 12 is a graphical representation of an east-west 
radial transformation for use in the HAAT calculation, 
according to an embodiment of the invention. 
0037 FIG. 13 is a graphical representation of a radial set 
transformation for use in the HAAT calculation, according to 
an embodiment of the invention. 
0038 FIG. 14 is a flow chart illustrating the financial fea 
sibility/numerical scoring process, according to an embodi 
ment of the invention. 
0039 FIG. 15 is a flow chart illustrating a process to iden 

tify a community of license (COL), according to an embodi 
ment of the invention. 
0040 FIG. 16 is a flow chart illustrating a process to iden 

tify possible changes of the station channel and/or frequency, 
according to an embodiment of the invention. 
0041 FIG. 17 is a flow chart illustrating a process to iden 

tify possible changes of the station class, according to an 
embodiment of the invention. 

0042 FIG. 18 is a flow chart illustrating a process to evalu 
ate variations in the transmit power within a station class, 
according to an embodiment of the invention. 
0043 FIG. 19 is a flow chart illustrating a process to evalu 
ate variations in the antenna HAAT within a station class, 
according to an embodiment of the invention. 
0044 FIG. 20 is a flow chart illustrating a process to ana 
lyze accommodation station scenarios, according to an 
embodiment of the invention. 

0045 FIG. 21 is a flow chart illustrating a process to iden 
tify possible changes of the accommodation station location, 
according to an embodiment of the invention. 
0046 FIG.22 is a flow chart illustrating a process to iden 

tify possible changes of the accommodation station location 
and class, according to an embodiment of the invention. 
0047 FIG. 23 is a flow chart illustrating a process to iden 

tify possible changes of the accommodation station location, 
channel and/or frequency according to an embodiment of the 
invention. 

0048 FIG. 24 is a flow chart illustrating a process to iden 
tify possible changes of the accommodation station class, 
channel and/or frequency according to an embodiment of the 
invention. 

0049 FIG.25 is a flow chart illustrating a process to iden 
tify possible changes of the accommodation station location, 
class, channel and/or frequency, according to an embodiment 
of the invention. 
0050 FIG. 26 is a graphical representation of a single 
accommodation station location change, according to an 
embodiment of the invention. 
0051 FIG. 27 is a graphical representation of multiple 
accommodation station location changes, according to an 
embodiment of the invention. 

0052 FIG. 28 is a screen shot illustrating a list of possible 
target stations, according to an embodiment of the invention. 
0053 FIG.29 is a screenshot illustrating a list of scenarios 
for a target station, according to an embodiment of the inven 
tion. 

0054 FIG. 30 is a screen shot illustrating a list stations 
having an allocation relationship with the target station, 
according to an embodiment of the invention. 
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0055 FIG.31 is a screen shot illustrating a list of possible 
accommodation stations, according to an embodiment of the 
invention. 
0056 FIG. 32 is a graphical representation of an extended 
search area, according to an embodiment of the invention. 
0057 FIG.33 is a flow chart illustrating a process to iden 
tify a replacement station, according to an embodiment of the 
invention. 
0.058 FIG.34 is a schematic of a communication spectrum 
improvement system, according to an embodiment of the 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0059. In one example of the invention, a computer-based 
program performs calculations to analyze, Vary, test, manage, 
and/or improve the performance of channels and/or frequen 
cies in the communication spectrum. The program varies 
parameters of a point of communication, Such as the location, 
transmission power, channel frequency, antenna height, and 
the like, alone or in combination, to determine which param 
eter changes improve the market or area coverage of a target 
market or area. In some scenarios, changes to one point of 
communication cause the regulations governing the broad 
cast relationship between nearby points of communication to 
be violated. When this occurs, the program determines which 
of the parameters, such as the location, transmission power, 
channel, frequency, antenna height, and the like, alone or in 
combination, of the point of communication interfering with 
the improved market or area coverage scenario to vary to 
overcome conflicts from communications and/or regulatory 
laws. 
0060 Referring to FIG. 1, a market or area 102 receives 
broadcast coverage from a first point of communication 100. 
The market or area 102 can be defined by a geographic area, 
population, or demographics, such as age, ethnicity, or the 
like. Embodiments described below relate to increasing the 
market or area coverage of the first point of communication or 
the target station 100. In an embodiment of the invention, the 
program 3414 varies parameters of the target station 100, 
Such as the location, transmission power, channel, frequency, 
antenna height, and the like, alone or in combination, to 
determine which parameter changes improve the broadcast 
coverage of the market or area 102 by the target station 100. 
0061. In some scenarios, changes to the target station 100 
cause the regulations governing the broadcast relationship 
between the target station 100 and a second point of commu 
nication or accommodation station 104 to be violated. When 
this occurs, the program3414 determines which of the param 
eters, such as the location, transmission power, channel, fre 
quency, antenna height, and the like, alone or in combination, 
of the second point of communication or accommodation 
station 104 to vary to possibly overcome the regulatory con 
flict between the target station 100 and the accommodation 
station 104. 
0062. The embodiments described below relate to varying 
the communication spectrum of FM radio. Thus, the target 
station 100 and the accommodation station 104 represent FM 
radio stations in the embodiments described below. 
0063. Other embodiments of the invention can be applied 
to other ranges of the communication spectrum, including, 
but not limited to analog transmissions, or digital transmis 
sions such as radio, television, wireless, cellular, WI-FI, 
WiMAX, emergency communications systems, data trans 
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missions and the like. In these embodiments, the points of 
communication 100, 104 can represent radio stations, televi 
sion stations, wireless transmission points, cellular transmis 
sion points, satellite transmitters, WI-FI transmission points, 
WiMAX transmission points, emergency communications 
systems, data transmission systems, and the like. 
0.064 FIG. 2 is a flow chart of an embodiment of a com 
munication spectrum maximization process 200. The com 
munication spectrum maximization process 200 identifies the 
target radio stations 100 and possible target station scenarios 
that meet the market criteria. In an embodiment, the market 
criteria are user-defined. In an embodiment, the target station 
scenarios comprise changes to the target station 100. In 
another embodiment, the target station scenarios comprise 
changes to the target station 100 and one or more accommo 
dation stations 104. 
0065. In an embodiment, the communication spectrum 
maximization process 200 is implemented as a computer 
based software application or firmware/hardware based 
application and/or program. A communication spectrum 
improvement system 3400 comprising a computer 3410, and 
memory 3412 is described in detail in FIG. 34. In an embodi 
ment, the memory 3412 comprises a computer-based soft 
ware application or firmware/hardware based application 
and/or program 3414, which comprises the communication 
spectrum maximization process 200, and database informa 
tion 3416. In an embodiment, the database information 3416 
comprises terrain databases, demographic databases, loca 
tion databases, station databases, and the like. 
0066. In block 210, the program 3414 identifies target 
stations 100 that are located within the target market or area 
102 and meet the market criteria. In an embodiment, the target 
market or area 102 and the market criteria are user-defined. 
For example, the userspecifies that the program 3414 identify 
radio stations in the target market or area 102 that presently 
broadcast to less than 50% of the target market or area 102. 
FIG. 3 describes block 210 in more detail. 
0067. In block 212, the user specifies location related 
parameters for the program 3414 to consider. For example, 
the user specifies that the program 3414 consider changing 
the location of the target station 100 identified in block 210 to 
both actual radio tower locations and hypothetical radio tower 
locations, which are within 50 miles of the target market or 
area 102. FIG. 4 describes block 212 in more detail. 
0068 For example, one embodiment of the invention elec 
tronically analyzes multiple alternative locations for the tar 
get station 100, where the alternative locations are different 
from the location of the target station 100. In a further 
embodiment, the invention ranks the alternative locations 
based at least in part on the variance in one or more user 
defined objectives Such as the coverage associated with the 
alternative locations. 
0069. The program 3414 identifies location scenarios for 
the target station 100 in block 214. The location scenarios 
comprise, either alone or in combination, changes to the class, 
transmission power, channel and/or frequency of the target 
station 100 at each location specified in block 212. For 
example, the program 3414 calculates the target market cov 
erage for the radio station identified in block 210 that is 
relocated to each of the actual and hypothetical tower loca 
tions within 50 miles of the target market or area 102. In 
addition, the program 3414 varies the channel and/or fre 
quency and/or class/transmission power at each of the loca 
tions and calculates the target market coverage. 
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0070 The program 3414 determines whether the location 
scenario is feasible or whether the location scenario violates 
the broadcast coverage regulations between the target station 
100 and another station. Conflicts can occur, for example, if 
the new location of the target station 100 is too close to 
another radio station, according to FCC Rules. When con 
flicts occur, the program 3414 determines whether changes to 
at least one of the location, class, and channel of the conflicted 
or accommodation station 104 alleviates the conflict. In an 
embodiment, changes to more than one accommodation sta 
tion 104 can be cascaded or daisy chained to provide a fea 
sible scenario for the target station 100. 
0071. For example, an embodiment of the invention elec 
tronically analyzes one or more alternative operational 
parameters associated with a communication and electroni 
cally determines whether the alternative operational param 
eters are feasible. 
0072 Further, in block 214, the program 3414 scores the 
feasible location scenarios. FIG. 7 describes block 214 in 
more detail. 
0073. In block 216, the program 3414 determines if loca 
tion scenarios have been considered for the target stations 100 
identified in block 210. If there are additional stations 100, the 
program 3414 returns to block 214 and identifies the location 
scenarios for the next target station 100. When the location 
scenarios for the identified target stations 100 have been 
analyzed, the program 3414 sorts the scored feasible station 
scenarios in block 218. 
0074 The program 3414 outputs a sorted list of target 
stations 100 and target station scenarios in block 220. For 
example, the program 3414 outputs a list comprising a first 
radio station, a second radio station, and a third radio station. 
All three of the radio stations are within 50 miles of the target 
market area. The first radio station has the highest feasibility 
score and increases its market coverage from below 50% to 
97% by relocating from its current tower to an existing tower. 
The second radio station's feasibility score is less than the first 
radio station and greater than the third radio station's feasi 
bility score. The second radio station increases its market or 
area coverage from below 50% to 95% by relocating to a 
hypothetical tower and by changing its broadcast channel, 
while the third radio station increases its market or area cov 
erage from below 50% to 95% by relocating from its current 
tower to a existing tower and relocating a fourth radio station 
to another existing tower. The program 3414 ends in block 
222. 

(0075 FIG. 3 is a flow chart illustrating the process 210 of 
identifying stations within the target market or area 102 that 
are possible candidates for the study, according to an embodi 
ment of the invention. In block 310, the user specifies the 
target market or area 102. In an embodiment, the user defines 
the target market or area 102 as a geographic circle by speci 
fying a point having latitude and longitude coordinates and a 
radius. In another embodiment, the user specifies the target 
market or area 102 as a set of polygons, where each of the 
polygons is defined by a set of Vertices having latitude and 
longitude coordinates. 
0076. In block 312, the user specifies terrain databases 
3416. In an embodiment the databases are stored in the 
memory 3412. The program 3414 uses the terrain databases 
3416 to identify terrain information associated with the target 
market areas specified in block 310. Examples of terrain 
databases 3416 are the US Arc-Second USGS (US Geologi 
cal Survey) Terrain Database comprising 3 arc-second data 
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for the 48 contiguous Untied States, Puerto Rico, and Hawaii; 
the Second World Terrain Database comprising 30 arc-sec 
ond data for the world; the 3 second USGS Alaska Terrain 
Database comprising 3 second data for Alaska; the 30 Second 
NGDC (National Geophysical Data Center) US Database 
comprising 30 arc-second NGDC data; the NED (National 
Elevation Dataset) 3 Second US Database comprising 3 arc 
second data for the Untied States that was generated from the 
30 meter National Elevation Dataset; the NED 3 Second 
Alaska Database comprising 3 arc-second data for Alaska 
that was generated from the 30 meter National Elevation 
Dataset; the NED 30 Meter Database comprising 30 meter 
National Elevation Dataset data for the US; the NASA SRTM 
(Shuttle Radar Topography Mission) 1 Second Database 
comprising 1 arc-second data for most of the world, which 
provides 1 arc-second resolution for the United States and 3 
arc-second resolution for most of the world; and the like. 
0077. In an embodiment, the program 3414 accesses one 
or more terrain databases 3416. The program 3414 accesses 
the primary database to obtain the elevation at a point. If the 
elevation at the specified point cannot be located in a first 
database, additional databases can be accessed. 
0078. The program 3414 accesses demographic databases 
3416, which are specified in block 314, to determine the 
demographics within the target market or area 102. In an 
embodiment, the databases are stored in the memory 3412. 
Examples of demographic databases 3416 are the 1990 US 
Census, the 2000 US Census, the 1990 Puerto Rico Census, 
the 1996 Canada Census, and the like. In an embodiment, the 
program 3414 can access the total population from the demo 
graphic database 3416, or Sub-categories such as race, eth 
nicity, age, and the like. 
007.9 The program 3414 accesses location databases 
3416, which are specified in block 316, to determine the 
locations of existing points of communication, Such as sta 
tions, towers, antennas, and the like. In an embodiment, the 
databases are stored in the memory 3412. Examples of loca 
tion databases 3416 are the Antenna Structure Registration 
(ASR) database, the National Oceanic and Atmospheric 
Administration (NOAA) database, site management data 
bases, such as the American Tower database, the SBA Com 
munications database, and the like. 
0080 Further, the program 3414 accesses station data 
bases 3416, which are specified in block 318. In an embodi 
ment, the databases are stored in the memory 3412. The 
station databases 3416 comprise the locations of existing 
points of communication. Examples of station databases are 
the Consolidated Database System for the FCC's Media 
Bureau (CDBS) database, the FCCInfo.com database main 
tained by Cavell, Mertz & Davis, Inc., and the like. 
0081. In an embodiment, the program 3414 identifies 
radio stations within a user-specified distance from the target 
market or area 102. In block 320, the user can optionally 
specify this distance from the target market or area 102. For 
example, the program 3414 identifies the radio stations from 
the FCC database that are within 50 miles from the center of 
the target market or area 102. 
0082 In another embodiment, the program 3414 identifies 
radio stations that cover less than a user-specified percentage 
of the target market or area 102. This percentage determines 
the level at which a station is no longer considered a good 
candidate because it already covers most of the target market 
or area 102. In block 322, the user can optionally specify this 
percentage. For example, if the percentage is set to 90%, then 
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any station that already covers at least 90% of the population 
and/or demographics of the target market or area 102 is not 
considered. In another embodiment, the user can manually 
identify stations to be considered. 
I0083. In block 324, the program 3414 identifies the radio 
stations within the target market or area 102 or within the 
specified distance from the target market or area 102 that meet 
the percentage of market coverage criterion. In an embodi 
ment, the program 3414 identifies the radio stations from the 
FCC database of radio stations. The process 210 ends in block 
326. 

I0084 FIG. 4 is a flow chart illustrating the process 212 of 
specifying location considerations, according to an embodi 
ment of the invention. The process 212 defines the set of 
locations that the program 3414 analyzes for each of the 
candidate radio stations identified by the process 210. In 
block 410, the user can optionally select whether to consider 
radio station locations or towers within a user-selected dis 
tance from the geographic center of the target market or area 
102. In an embodiment, towers comprise stations, repeaters, 
translators, antennas, self-supporting structures, guyed tow 
ers, building rooftop locations, locations suitable for a broad 
cast antenna, and the like. 
0085. In block 412, the user can select whether to consider 
radio station locations or towers within a specified polygon 
set. This option uses a user-defined polygon set to define the 
boundaries of the geographic region inside which towers are 
considered. 

0086. In block 414, the user can select whether to consider 
only the tallest tower in a cluster of towers. This option can be 
used in situations where towers that are clustered within a 
user-defined distance are grouped together and considered as 
one tower in the analysis. The location of the tallest tower in 
the cluster is used as the location for the cluster of towers. 

0087. In block 416, the user can select whether to limit 
consideration to those towers that are mutually exclusive with 
the existing facility being considered and are within the target 
market area. For example, in the FM radio embodiment, 
mutually exclusive towers are defined as those towers that are 
separated from the existing facility by no more than approxi 
mately the FCC Rules section 73.207 allocation distance plus 
an extended search area. In an embodiment, the extended 
search area is twice the maximum class 70 dBu field strength 
contour distance. 

I0088. In block 418, the user can optionally select whether 
to consider existing tower locations. This option considers 
actual tower locations found in the database of tower loca 
tions specified in block 316. 
I0089. In block 420, the user can optionally select whether 
to consider hypothetical tower locations. One embodiment 
locates the hypothetical or virtual antenna(s) on existing 
structures, such as buildings, with heights in an accessible 
database. Another embodiment locates the hypothetical or 
virtual antenna(s) anywhere in the coverage geography at 
height limits with respect to applicable communications and/ 
or regulatory laws. When the program 3414 considers hypo 
thetical locations, the user has several hypothetical tower 
consideration options. 
0090. In block 422, the user specifies a polygon or a set of 
polygons that define an area where the program 3414 consid 
ers hypothetical towers. In block 424, the user selects the grid 
spacing for the hypothetical tower area. The program 3414 
generates hypothetical towers on a grid at locations inside the 
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polygon boundary area. The user-specified grid spacing 
defines how far apart each hypothetical tower will be in the 
grid. 
0091. In block 426, the user can optionally select to default 

to the Above Ground Level (AGL) tower height. Hypothetical 
towers will have their above ground tower height default to 
this value. For locations near airports or other user-defined 
polygons, the program 3414 will limit the tower heights as 
required by communications and/or regulatory laws. For 
example, the program 3414 calculates the tower height for 
hypothetical towers near airports based on the FCC Rules 
section 17.7 glide slope requirements. 
0092. In block 428, the user can optionally select to 
exclude hypothetical tower locations within a user-defined 
distance from a user-defined area, such as a polygon. For 
example, the program 3414 will exclude possible hypotheti 
cal tower locations from airports, National Parks, Indian Res 
ervations, lakes, and any other locations where towers are not 
permitted or are highly impractical. The process 212 ends in 
block 430. 
0093 FIG. 5 is a screen shot of an embodiment of a com 
munication spectrum set-up screen 500, according to an 
embodiment of the invention. The set-up screen 500 com 
prises a market definition section 510, a terrain configuration 
section 512, and a census database section 514. The user can 
choose whether to define the market or area 102 as a geo 
graphic circle or a polygon set in the market definition section 
510. The terrain configuration section 512 indicates the ter 
rain databases 3416, which the program 3414 uses. The cen 
sus database section 514 indicates the census databases 3416 
and any Sub-categories, which the program 3414 uses to 
calculate the population and/or demographics of the target 
market or area 102. 
0094. The set-up screen 500 further comprises an options 
section 516. The options section 516 comprises station 
options 518, tower options 520, and hypothetical tower 
options 522. In the example illustrated in FIG. 5, the station 
options 518 permit the user to select characteristics of stations 
to load from an FCC database of stations for inclusion in the 
study. The “load stations' option permits the user to enter the 
maximum distance from the market or area 102 that will be 
searched for stations to include in the study. 
0095. The “don’t load” option permits the user to skip 
searching the database for stations to include in the study. 
Instead, user-defined stations used in the study are loaded into 
the program 3414. The “load stations that cover less than a 
percentage' option permits the user to set the level at which a 
station is no longer considered a good candidate because it 
already covers the market. For example, if this option is set to 
90%, then any station that already covers at least 90% of the 
defined market or area 102, on a population and/or demo 
graphics count basis, will not be examined. 
0096. The tower options 520 permit the user to select 
characteristics of actual towers locations to include in the 
study. The “consider towers within a maximum distance from 
the market” option defines the maximum distance from the 
market that a tower can be for it to be included in the study. 
The “consider towers within a specified polygon set option 
defines the boundaries of the geographic region inside which 
tower locations are considered using a polygon set. 
0097. The “group towers’ option groups towers that are 
closer together than a distance and considers the group as a 
single tower location in the study. The program 3414 uses the 
height and location of the tallest tower in the group. The 
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“mutually exclusive' option limits consideration to those 
towers that are mutually exclusive with the existing facility 
being considered. Mutually exclusive towers are towers that 
are within the market search area and are separated from the 
existing facility by no more than approximately an allocation 
distance plus an extended search area distance. In an embodi 
ment, the allocation distance is the FCC Rules section 73.207 
allocation distance. The extended search area distance corre 
sponds to the class of the existing facility, and in an embodi 
ment, the extended search area distance is twice the 70 dBu 
max class field strength contour distance. 
(0098. The hypothetical tower options 522 permit the user 
to select characteristics of hypothetical tower locations to 
include in the study. The “tower settings' options permit the 
user to enter grid spacing, to choose to default to AGL tower 
height, to choose to exclude towers, and the like. The “don’t 
consider” option uses only real tower locations in the study. 
The “consider both option uses both real tower locations and 
hypothetical tower locations in the study. The “consider only 
option uses only hypothetical tower locations in the study. 
(0099. The options section 516 further comprises addi 
tional functions. The "consider channel changes' option per 
mits the program 3414 to evaluate channel and/or frequency 
changes for the station at each location. The “consider signal/ 
class downgrades' option permits the program 3414 to study 
changing the station being examined to a lower class. In 
another embodiment, the program 3414 studies changing the 
station being examined to a higher class. Other options. Such 
as “remove low implementation scoring scenarios” and 
“remove low population scoring scenarios' remove Scenarios 
from the study that have low implementation scores and low 
or no coverage of the market or area, respectively, from the 
study. 
0100 For example, one embodiment of the invention elec 
tronically analyzes multiple alternative channels and/or fre 
quencies for the target station 100, wherein the alternative 
channels and/or frequencies are different than the channel 
and/or frequency of the target station 100. In a further 
embodiment, the invention ranks the alternative channels 
and/or frequencies based at least in part on the variance in one 
or more user-defined objectives Such as the coverage associ 
ated with the alternative channels and/or frequencies. 
0101 The “limit move consideration' option permits the 
program 3414 to consider locations that are within the maxi 
mum class 70 dBu field strength contour of the community of 
license of the existing station. If selected, this option narrows 
the search to regions where the community of license cover 
age is likely to be maintained at the new location of the 
station. If not selected, the program 3414 uses locations that 
are within the market radius plus the maximum class 60 dBu 
distance plus a padding amount. The "max class distance 
padding amount” option permits the user to define the pad 
ding amount. The “limit above ground tower height” option 
allows the user to select tower height characteristics. When 
selected, the program 3414 uses the Supplied maximum value 
for towers where the calculated height is greater than the 
supplied value. When unselected, the program 3414 uses the 
height for the towers at which the maximum height above 
average terrain is attained. 
0102 FIG. 6 is a map 600 illustrating an area in which the 
program 3414 considers new station locations for an existing 
point of communication 612, according to an embodiment of 
the invention. A first area 630 around the station 612 is 
defined by the location of the station 612 and a minimum 
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separation radius 614. In this example, the minimum separa 
tion radius 614 is the FCC Rules section 73.207 minimum 
separation distance for the station 612. Adding an extended 
search distance 616 to the minimum separation radius 614 
defines a maximum regulatory relocation area 632 around the 
station 612. In this example, the extended search distance 616 
is approximately twice the 70 dBu maximum class field 
strength contour distance. 
0103) In FIG. 6, a market area 626 is the area defined by a 
point 624 and a radius comprising a market radius 622, a user 
defined padding distance 618, and the 60 dBu maximum class 
distance 620. 

0104. In an embodiment where the station locations are 
limited to mutually exclusive stations or towers, the program 
3414 considers stations or towers in a mutually exclusive area 
610, which comprises the overlap of the market consideration 
area 626 of the target market 624 and the maximum regula 
tory relocation area 632 of the target station 612. 
0105. In an embodiment, the extended search distance 616 

is related to the class of the existing communication facility 
612 under consideration and extends the allowable regulatory 
relocation distance of the existing station 612 toward the 
market 626. In the example illustrated in FIG. 6, the extended 
search distance 616 is approximately twice the 70 dBu maxi 
mum class field strength contour distance. In another embodi 
ment, the extended search distance is user-defined. In another 
embodiment, the extended search distance is defined by com 
munications and/or regulatory laws. FIG. 32 describes the 
extended search distance in further detail. 
0106 FIG. 32 is a graphic representation of an extended 
search distance 3210 for broadcast radio, according to an 
embodiment of the invention. The extended search distance 
3210 provides an extended search area by taking advantage of 
allowable regulatory rules. An existing station 3212 has a 70 
dBufield strength contour 3214, which covers its community 
of license 3216. For example, the FCC regulations specify 
that the broadcast station 3212 provide a 70 dBuV/m field 
strength over both 85% of the area and 85% of the population 
of the community of license 3216. A proposed new location 
3218 for the existing station 3212 has a 70 dBu field strength 
contour 3220, which also covers the community of license 
3216. In an embodiment, the extended searchdistance 3210 is 
the distance between the location of the existing broadcast 
station 3212 and the proposed new location 3218, while 
maintaining a minimum field strength (dBuV/m) level over 
the existing station's community of license 3216 at the pro 
posed new location. 
0107 Broadcast regulations allow the broadcast station 
3212 to relocate to another location 3218 as long as the 
minimum field strength is maintained over the community of 
license 3216. In FIG. 32, the 70 dBuV/m field strength con 
tour 3214 of the radio station at its existing location 3212 and 
the 70 dBuV/m field strength contour 3220 of the radio station 
at the proposed location 3218 both provide the minimum field 
strength requirements for the community of license 3216, and 
the locations 3212,3218 are separated by the extended search 
distance 3210. In an embodiment, this can be accomplished 
by Submitting a minor modification application, Such as a 
construction permit, to a regulatory body, such as the FCC. 
The new location 3218 is generally in the direction of the 
target market or area and the extended search distance 3210 
increases the allowable regulatory relocation distance of the 
broadcast station 3212 towards the target market 102 or area 
of interest. 
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0108. In other words, the extended search distance 3210 
extends the allowable distance that a broadcast station 3212 
can move to cover the target market or area 102. In an embodi 
ment that uses station locations that are mutually exclusive to 
the existing facility being considered, the mutually exclusive 
station locations are station locations separated by no more 
than the FCC Rules Section 73.207 allocation distance plus 
the additional extended search distance 3210. In an embodi 
ment, the program 3414 defaults to the extended search dis 
tance 3210 of twice the 70 dBu maximum class field strength 
contour distance. 
0109. In another embodiment for determining which sta 
tion locations are to be considered in the study, when the 
locations are not limited to those likely to serve the existing 
community of license, the program 3414 considers stations 
within the market radius+maxclass 60 dBudistance+padding 
distance of the market center. In an embodiment, the padding 
amount is user-defined. 
0110. Once the program 3414 identifies the stations to 
include in the study and the location consideration informa 
tion, the program 3414 analyzes scenarios for each of the 
identified stations. FIG. 7 is a flow chart illustrating the pro 
cess 214 of analyzing the scenarios, according to an embodi 
ment of the invention. In an embodiment, analyzing com 
prises generating analyzing, and testing. In block 710, the 
program 3414 identifies a possible new location for the target 
station 100. In block 712, the program 3414 determines if the 
scenario of the target station 100 at the new location is fea 
sible. FIG. 8 describes the process of determining whether the 
scenario is feasible. 
0111. If the scenario is feasible, the program 3414 scores 
the scenario in block 716. FIG. 14 describes the scoring 
process. In block 718, the program 3414 identifies a new 
community of license (COL), if needed. FIG. 15 describes the 
process of identifying a new community of license. In block 
720, the program 3414 identifies a replacement station, if 
needed. FIG. 33 describes the process of identifying a 
replacement station. 
0112. In block 722, the program 3414 evaluates scenarios 
for the identified station at the new location and at different 
channels and/or frequencies. FIG.16 describes the process of 
changing the channels and/or frequencies of the station in the 
location scenario. In block 724, the program 3414 evaluates 
scenarios for the identified station at the new location and at 
different classes. FIG. 17 describes the process of changing 
the class of the station in the location scenario. 

0113. If the scenario in block 712 is not feasible, the pro 
gram 3414 analyzes accommodation scenarios in block 714. 
FIG. 20 describes the process of evaluating the accommoda 
tion scenarios for the infeasible location scenario. 
0114. After analyzing accommodation scenarios and/or 
evaluating the changes in location, class, channel, and/or 
frequencies, the program 3414, in block 726, determines if 
there are additional locations to study. If there are additional 
locations, the program 3414 returns to block 710, where the 
steps 710-724 are repeated for the identified station at another 
location. The program 3414 repeats steps 710-724 until the 
locations that have been identified for the station have been 
evaluated. When the identified locations for the station have 
been evaluated, the process 214 ends in block 728. 
0115 FIG. 8 is a flow chart illustrating a process 800 of 
determining whether the scenario is feasible, according to an 
embodiment of the invention. In an embodiment, a scenario is 
feasible when it satisfies the FCC Rules sections 73.207 and 
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73.215. In FIG. 8, the station pairs comprise the existing 
station at a new location and/or a new class and/or a new 
channel and/or frequency, and another station. In block 810, 
the program 3414 determines if the station pair is separated by 
at least a minimum distance. In an embodiment, the FCC 
Rules section 73.207 defines the minimum distance. If the 
station pair is farther apart than the minimum distance, the 
scenario is feasible, and the process 800 moves to block 820. 
If the station pair does not meet the minimum distance rule, 
the process 800 moves to block 812. 
0116. In block 812, the program 3414 determines whether 
at least one of the stations in the station pair is a short-spaced 
station. In an embodiment, the FCC Rules section 73.215 
defines a short-spaced station. If neither of the stations in the 
pair of stations is a short-spaced Station, the scenario is not 
feasible, and the process 800 moves to block 822. 
0117 If one of the stations of the station pair is a short 
spaced station, the program 3414 determines if the other 
station of the station pair is a short-spaced station in block 
814. If the other station of the station pair is not a short-spaced 
station, the process 800 moves to block 818. 
0118. In block 818, the program 3414 determines if the 
station pair meets the field strength contour protection 
requirements where one station is short-spaced and the other 
station is regular. In an embodiment, the FCC Rules section 
73.215 defines the field strength contour protection require 
ments for a short-spaced Station paired with a regular station 
that is categorized under FCC Rules section 73.207. If the pair 
of stations does not meet the field strength contour protection 
requirements, the scenario is not feasible, and the process 800 
moves to block 822. If the pair of stations meets the field 
strength contour protection requirements, the scenario is fea 
sible, and the process 800 moves to block 820. 
0119. If both stations in the station pair are short-spaced 
stations, the process 800 moves to block 816 where the pro 
gram 3414 determines if the short-spaced station pair meets 
field strength contour protection requirements. In an embodi 
ment, the FCC Rules section 73.215 defines the field strength 
contour protection requirements for a short-spaced pair of 
stations. If the station pair does not meet the field strength 
contour protection requirements, the scenario is not feasible, 
and the process 800 moves to block 822. If the station pair 
meets the field strength contour protection requirements, the 
scenario is feasible, and the process 800 moves to block 820. 
0120. After determining the feasibility of the scenario in 
block 820 or the infeasibility of the scenario in block 822, the 
process moves to block 824. In block 824, the process 800 
determines if there are additional stations with which to pair 
the identified station. If there are additional stations, the pro 
cess 800 moves to block 810, where the steps 810-822 are 
repeated with the additional station. The steps 810-824 are 
repeated for each station pair. When there are no other stations 
with which to pair the identified station in block 824, the 
process 800 ends in block 826. 
0121 The program 3414 uses several calculation tech 
niques, such as, for example, the grand circle distance calcu 
lation, the 360 degree radial contour projection, the AMSL 
(above mean sea level) calculation, and the radial transfor 
mation, in the feasibility determination. The grand circle 
distance calculation calculates the distance between two sta 
tions. In an embodiment, the grand circle distance between 
the two stations is compared with the spacing requirements 
for stations according to the FCC Rules sections 73.207 and 
73.215, respectively. In the grand circle distance calculation, 
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(lat1, lon1) is the geographical location of station 1 in a 
coordinate system, such as NAD27 (North American Datum) 
or NAD83, and (lat2, lon2) is the geographical location of 
station 2 in the same coordinate system. p represents the 
radius of the earth. The program 3414 first converts the lati 
tude and longitude coordinates to spherical coordinates, then 
to Cartesian coordinates. Next, the program 3414 calculates 
the separation angle between the pair of Cartesian coordi 
nates and then calculates the distance between the pair of 
stations along the curvature of the earth based on the separa 
tion angle. The grand circle calculation procedure is outlined 
below: 
I0122) Step 1: Convert Latitude and Longitude to Spherical 
Coordinates 

slat1=JI (90-lat1)/180 

Sion1 =Jion1180 

slat?=JI (90-lat2), 180 

Sion2=Jion2,180 

I0123 Step 2: Convert Spherical Coordinates to Cartesian 
Coordinates 

x1-p sin(slatl)cos(sion1) 

y1-p sin(slatl)sin(sion1) 

z1-p cos(slatl) 

x2-p sin(slat?)cos(sion2) 

y2=p sin(slat?)sin(sion2) 

0.124 Step 3: Calculate the Separation Angle Between the 
Pairs of Cartesian Coordinates 

Step 4: Calculate the Grand Circle Distance Based on the 
Separation Angle 

0.125 
d=pp 

0.126 FIG. 9 illustrates a portion of a 360 degree radial 
contour projection 900 used in determining the field strength 
contour area coverage of a station and the field strength con 
tour population coverage of a station, according to an 
embodiment of the invention. In an embodiment, the program 
3414 uses the field strength contour projections to determine 
the field strength contour area coverage of a station and the 
field strength contour population coverage of a station under 
the FCC Rules Section 73.213. 
I0127. The contour can be defined by as many radials as are 
necessary to accurately define the area. FIG. 9 illustrates a 
portion of a contour 922 and is used to illustrate area coverage 
calculations. The contour 922 comprises 5 radials: a north 
radial 910, radial A912 having a contour length of L and a 
bearing A. radial B 914 having a contour length of L and a 
bearing B, a fourth radial 916, and a fifth radial 918. Point X 
924, having a distance L. from a tower 920 and a bearing B. 
lies between the radial A910 and the radial B912. X is within 
the contour if: 
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0128. To determine the field strength contour coverage 
area, the market is divided into user-defined tiles. In an 
embodiment, the tiles can be any size and geometric shape. A 
tile is considered to be within the contour if a point on the tile 
is within the contour. In an embodiment, the point is a user 
defined point. In another embodiment, the point is the center 
of the tile. The contour area covered is equal to the sum of the 
areas of the tiles within the contour. 
0129. To determine the field strength contour population 
coverage, program 3414 uses the population centroids or 
points in census data, where each centroid or point is associ 
ated with a population and/or demographics count. A popu 
lation and/or demographics is considered to be within the 
contour if the centroid is within the contour. The field strength 
contour population covered is equal to the Sum of the popu 
lation and/or demographics of the centroids within the con 
tOur. 

0130. In an embodiment, evenly-spaced points along 
evenly-spaced radials on a map are used to determine average 
elevation above mean sea level (AMSL) within a radio sta 
tion's coverage area. This in turn determines the height above 
average terrain (HAAT), which greatly affects a station's 
range and potential for interference with other stations. 
0131) An embodiment of the invention does not use pro 

jections to preserve heading and does not require numerical 
search or approximations to find the points of interest along a 
radial. An embodiment rotates a standard radial from east to 
west and from north to South, and reduces computational 
effort for finding distances. In one embodiment, the earth is 
approximated by a spherical model. The standard radial(s) are 
corrected using the radius of the earth at the point of interest 
and then rotated. In an embodiment, the radius at the equator 
was used for the standard radials. 
0.132. In another embodiment, an elliptical model is used 

to apply the rotation from the standard radial set. These 
embodiments provide accuracy without increased computa 
tional effort. Therefore, methods of calculating radials, 
according to an embodiment of the invention, are more effi 
cient, since desired accuracy can be achieved with less com 
putational effort. 
0133. The AMSL (above mean sea level) calculation cal 
culates the average elevation in meters above sea level for a 
number of points. Examples of a number of points include, 
but are not limited to a tower location, a set of radials, or 50 
points along a single radial. The height above the average 
terrain (HAAT) is defined as “antenna height above average 
terrain’. In an embodiment, the average meters above sea 
level values are pre-processed for a given market or area. In 
another embodiment, the average meters above sea level Val 
ues are calculated as a tower location is added to the database. 
0134. In another embodiment, the radials used to calculate 
the elevation above mean sea level and the height above 
average terrain, as required by the FCC, are calculated by 
transforming a set of radials centered on the equator and the 
Greenwich meridian to a set of radials at any tower location. 
The program 3414 can calculate points for any number of 
radials with any number of sample points. For example, the 
FCC Rules section 73.215 requires 50 sample points from 3 
km to 16 km along 8 equally spaced radials extending from 
the center point or station location with one radial due north. 
The points calculated lie along the surface of the spherical 
approximation of the earth and are equidistant in terms of the 
Surface length between two points along any radial from 3 km 
to 16 km. 
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I0135) Given the set of radial points centered at (x, y, z)=(R, 
0, 0), the radial set can be rotated to any center point, such as 
a station location, using the latitude as a rotation north from 
the equator and longitude as a rotation clockwise as seen from 
due north, around the axis extending through the north and 
south poles of the spherical model of the earth. In an embodi 
ment, the standard set of radial points is stored in a file for use 
at any arbitrary center point, Such as a station location, 
through a rotation of the standard stored set(s). 
0.136 FIG. 10 is a graphical representation of a radial 1010 
to a point 1012 for use in the height above average terrain 
calculation, according to an embodiment of the invention. 
The radial 1010 is centered on the equator and the Greenwich 
meridian and the point 1012 has Cartesian coordinates (x, y, 
Z) corresponding to latitude and longitude coordinates (lat, 
lon). A station is located at a point 1016 on the surface of the 
earth 1014 at (lat, lon) corresponding to Cartesian coordi 
nates (x, y, z). The earth 1014 is approximated as a sphere 
in this embodiment. In another embodiment, the program 
3414 approximates the earth 1014 as an ellipsoid. 
0.137 FIG. 11 is a graphical representation of a north 
south radial transformation for use in the height above aver 
age terrain calculation, according to an embodiment of the 
invention. As illustrated in FIG. 11, the radial 1010 is rotated 
north from the equator by an angle of approximately late plus 
or minus an amount A, which preserves the radial length as it 
is rotated, to create a radial 1110 at a point 1112 having 
Cartesian coordinates (x, y, z) corresponding to latitude and 
longitude coordinates (lat', lon'). 
0.138 FIG. 12 is a graphical representation of an east-west 
radial transformation for use in the height above average 
terrain calculation, according to an embodiment of the inven 
tion. As illustrated in FIG. 12, the radial 1110 is rotated 
clockwise as seen from due north, around the axis extending 
through the north and south poles of the spherical model of 
the earth by an angle of approximately lone plus or minus an 
amount A, which preserves the radial length as it is rotated, to 
create a radial 1210. The radial 1210 extends from a point 
1212 having Cartesian coordinates (x", y". Z") corresponding 
to latitude and longitude coordinates (lat", lon") to the point 
1016 having Cartesian coordinates (x, y, z) corresponding 
to latitude and longitude coordinates (lat, lon). 
0.139 FIG. 13 is a graphical representation of a radial set 
transformation for use in the height above average terrain 
calculation, according to an embodiment of the invention. 
FIG. 13 illustrates a radial set 1310 centered at the equator and 
the Greenwich meridian rotated to any centerpoint 1312, i.e., 
tower location at (lat, lon) corresponding to Cartesian coor 
dinates (x, y, z). The program 3414 rotates the radial set 
1310 by lat-A from the equator and lon;tA as a rotation 
clockwise as seen from due north, around the axis extending 
through the north and south poles of the spherical model of 
the earth 1014 to create a new radial set 1314 centered at the 
point 1312. 
0140. The rotations preserve distance and bearing of the 
radial set. The center of the radials rotates from (0, 0) corre 
sponding to the equator and the Greenwich meridian to (lat, 
lon). Rotation of the individual radial points corrects the 
rotations to preserve the correct distance along the Surface of 
the earth 1014 by adding or subtracting A. For example, 3-16 
km radials centered at (0, 0) transform to 3-16 km radials 
centered at (lat, lon) after the rotation. 
0.141. Many trigonometric transformations are possible to 
accomplish the rotations. In an embodiment, the first rotation 
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is through the vertical plane and the second rotation is through 
the horizontal plane. In another embodiment, the first rotation 
is though the horizontal plane and the second rotation is 
through the vertical plane. In yet another embodiment, the 
rotation is a single three-dimensional rotation. Computation 
ally rotating the radials centered at (0, 0) is more computa 
tionally efficient than computing radials centered at (lat, 
lon). 
0142. One embodiment of the invention analyzes multiple 
alternative operational parameters associated with a commu 
nications broadcast and calculates numerical scores for the 
alternative operational parameters. In an additional embodi 
ment, the invention ranks the alternative operational param 
eters based at least in part on the numerical scores. FIG. 14 is 
a flow chart 1400 illustrating a financial feasibility/numerical 
scoring process 1400, according to an embodiment of the 
invention. 
0143. The financial feasibility/numerical scoring process 
1400 calculates a feasibility score for the scenario applied to 
the identified station. The feasibility score represents a multi 
dimensional parameter score based at least in part on the 
estimated increase in financial value created by each broad 
cast scenario. These parameters can include but are not lim 
ited to a change in the value of target station 100, accommo 
dation stations 104, and replacement stations, where the 
stations financial value is based at least in part on changes to 
population and/or demographics coverage and/or other user 
defined criteria, the cost of capital, interim operating costs of 
the target station and other stations, and the probability of 
Success. For example, a scenario that comprises a major 
change FCC filing results in higher financial costs. Likewise, 
a scenario that comprises a major change FCC filing for the 
target station 100, the accommodation station 104, or a 
replacement station decreases the probability of Success. In 
another example, more accommodation stations 104 in the 
broadcast scenario also reduce the probability of Success. 
Further, other parameters used in calculating the net present 
value can include but are not limited to the bargaining power 
of accommodation stations, implementation costs, such as, 
for example, legal costs, engineering costs, and the like. 
0144. In block 1410, the program 3414 determines a 
change in financial value driven by changes in the population 
and/or demographics covered. In an embodiment, the popu 
lation and/or demographics coverage loss is the difference 
between existing population and/or demographics coverage 
and new population and/or demographics coverage after sta 
tion modification. 

0145. In block 1412, the program 3414 determines con 
struction costs. In an embodiment, the construction costs 
depend on equipment, height of the current station or tower, 
the number of new stations sharing the tower, the cost of new 
construction, the cost of a station extension, and the like. 
0146 In block 1414, the program 3414 determines the 
share in the value of the deal, and in block 1416, the program 
3414 determines the return on investment. In an embodiment, 
the return on investment is the time value of money. In an 
embodiment, the return on investment is a user-defined 
parameter. In block 1418, the program 3414 determines the 
probability of success. In an embodiment, the probability of 
Success is a user-defined value. 

0147 In block 1420, the program 3414 determines a finan 
cial feasibility score. In an embodiment, the financial feasi 
bility score is a net present value of the target station 100 
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having new scenario parameter and any costs associated with 
possible accommodation stations 104. The process 1400 ends 
in block 1422. 
0.148. In an embodiment, for the feasible scenario k, the 
net present value of the target station 100, given the new 
station parameters and any accommodation stations 104 is: 

(II Pr?, X. Cik - cr) i i 
NPV = (1 + r.) 

where 

C. C. Pops. CNewTX 
is the cost attributed to station for Scenariok and comprises 
the cost due to a change in population and/or demographics 
coverage for station j and the cost of a new transmission 
facility for station in scenariok, 

Cfstract 3-(, X. C.) 

is the cost of negotiations, lost to accommodation stations, for 
example, in scenariok, 

Pops Pops 

cir-" if A. - O O otherwise 

is the cost due to the change in population and/or demograph 
ics coverage for station j and represents the difference 
between existing coverage and new coverage after station 
modification, and 

AP-Pops(F(ERP, HAATFS).xy)-Pops(F9. 
so(ERP.Ner. HAATNer. FS). Neri.Net) 

is the change in covered population and/or demographics for 
station in scenariok. 
0149 Construction costs, represented by 

CExtend 
C"+ ... if HX – HR < 0 migrge i.k lik i.k lik 

iWex-X x x 

C; CConstruct 
C" + - otherwise 

Ngwygw 
ik's lik 

depend on equipment, height of current tower, the number of 
new stations sharing the tower, and the like, where cost of 
extension is: 

C 2xtend FCExtend-- FCExtend(H. New Oleg 
i ) iNew 

and cost of new construction is: 

C, Construct-FCConstruct-- PCConstructH. New N,New Xik silk 

where 

(0150 C, is the cost attributed to station j for scenario k, 
(0151 CY" is the cost of new transmission facility for 

station for scenariok, 
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(0152 C, is the cost due to change in population and/ 
or demographics coverage for station. 

I0153. C." is the cost of negotiation (lost to accommo 
dations station(s) from NPV of project) in scenariok, 

0154 C is the cost of an antenna (not including 
tower), 

O155 FC'' is the fixed cost to construct a new tower 
(regardless of height), 

0156 VC'' is the variable cost (per meter) to con 
Struct a new tower, 

0157 FC'' is the fixed cost to extend an existing tower 
(regardless of height), 

0158 VC'' is the variable cost (per meter) to extendan 
existing tower, 

10159) Class, is the class of radio station j. 
(0160 ERP, is the transmission power for station j, 
ERP'" is the new transmission power for station in sce 
nariok, 

0161 FS is the field strength in dBu defining a field 
strength contour using F'', 

(0162 HAAT, is the height above average terrain for station 
J. 

(0163 HAAT." is the new height above average terrain 
for station for scenariok, 

0164. He is the height of existing tower at location (x,y), 
(0165. H", is the new height of tower (extension of 

existing or new construction) at location (x,y) in Scenariok, 
(0166 m, is the number of accommodation stations 

being relocated to location (x,y) for a given accommoda 
tion scenariok, 

0167 N is the number of months to complete scenariok, 
e.g. 18 months for projects by application; 36 months for 
projects with rule-making. 

0168 NPV is the new present value for scenariok, 
(0169 Psuccess is the probability of success for change to 

station in Scenariok, 
0170 r is the return on investment, i.e. “cost of money', 
(0171 S' is the share of base value for target stationi, 

lost to negotiation in scenariok, 
(0172) V, is the base value of station.j, 
(0173 X,Y, is the current geographic location of station.j, 

given as (x,y) coordinates, 
(0174) x,\"y,'" is the new geographic location of station 

j, given as (x,y) coordinates, C, is the marginal value per 
population and/or demographics covered for station. 

0175 ö is the parameter reflecting permissible extension 
of existing tower facilities, e.g. 8-25% would allow exten 
sion of a 200 m tower to 250 m without new construction, 

(0176) A. is the change in covered population and/or 
demographics for station in scenariok, 

0177 NPV is the new present value of accommodation 
Scenario k, 

|FERPHAATFS is the evaluation of geographic loca 
tions along the field strength contour defined by FCC's F(50, 
50) field strength contour, for radio station j, and 
Pop, IF O.5 ERPHAATFS sy, is the evaluation of popu 
lation and/or demographics using the F(50.50) field strength 
contour at location (x,y) and a field strength of FS dBu, e.g. 
60 dBu for station in scenario k. 
0178. Other cost components can include but are not lim 
ited to changes in operating expenses, interim station operat 
ing costs, filing costs, such as FCC filing fees, legal fees, and 
environmental studies, project development costs, structural 
analysis, risk assessment, consulting fees, the time value of 
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money for the accommodation stations, financial risk costs 
for the accommodation stations, and the like. 
0179 A variety of models can be used to calculate the 
financial feasibility value for the target station 100, including 
but not limited to net present value models such as linear, 
polynomial, exponential, logarithmic, Cobb-Douglas, con 
stant elasticity of substitution, power, or others. The cost 
components either can be estimated or itemized costs. 
Changes to the value added to the target station 100 can 
include values beyond the base value, including but not lim 
ited to format change values, portfolio values, and economies 
of scale and scope. 
0180. Other scoring embodiments can implement addi 
tional or different scoring methods. Scenario scoring can be 
ranked numerically, alphabetically, or other user-defined 
rankings. In one embodiment, the program 3414 calculates a 
population improvement score. The population improvement 
score is a score based on the percentage of population and/or 
demographics coverage improvement. In an embodiment, the 
population improvement score is scenario coverage-exist 
ing coverageX10. 
0181 For example, if the existing station's broadcasts 
cover 21% of the population and/or demographics of the 
market (existing configuration) and the station broadcasts to 
89% of the population and/or demographics in the market 
with the changes identified in the scenario (scenario configu 
ration), the population improvement score is 
(89-21)x10-680. In an embodiment, scenarios that produce 
less than 90% of the total coverage of the original station 
configuration are further penalized by multiplying the popu 
lation improvement score by a factor of less than one. 
0182. In another embodiment, the program 3414 calcu 
lates an implementation score. The implementation score 
indicates how well aparticular scenario performs with respect 
to the FCC allocation process. In one embodiment, the imple 
mentation score is a number between 0 and 100, where an 
implementation score of 0 represents a scenario that the pro 
gram 3414 determines to be unobtainable and an implemen 
tation score of 100 represents a scenario where the regulations 
concerning the spacing between stations are met. 
0183 In an embodiment, the highest implementation 
score is 100. This indicates a scenario where the situations 
meet the spacing requirements. In an embodiment, the FCC 
Rules comprise the spacing requirements. For each station 
around the target station 100 that does not meet the spacing 
requirement with the target station 100, the program 3414 
deducts points from the implementations score. In another 
embodiment, for situations where the spacing requirements 
are not met and the field strength contour overlaps are 10 km, 
9 km, 7 km, and 6 km on the direct line for co-channel 
stations, first adjacent stations, second adjacent stations, third 
adjacent stations and intermediate frequencies, such as the 
53 and 54" adjacent stations, respectively, then the program 
3414 subtracts additional points from the implementation 
SCO. 

0184. In a further embodiment, if the scenario involves a 
class downgrade, then the program 3414 deducts points from 
the implementation score. Finally, in yet another embodi 
ment, if the target station 100 under the scenario configura 
tion does not cover the community of license point with a 70 
dBu signal, then the program 3414 deducts points from the 
implementation score. The implementation score is 0 if there 
are more than a user-defined quantity of stations where the 
spacing requirements are not met or if there is more than one 
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station where the FCC Rules section 73.215 table of mini 
mum distance separations for short spacings are not met, 
according to other embodiments of the invention. 
0185. In a further embodiment, the program 3414 calcu 
lates a composite score. The composite score combines the 
implementation score and the population improvement score. 
In an embodiment, the composite score is (10ximplementa 
tion score)+population improvement score/2. 
0186. A community of license in broadcasting, for 
example, is the community that a radio station or television 
station is officially licensed or allocated to serve by the appli 
cable broadcast regulatory body. Stations cover the commu 
nity of license with their broadcast signal, while the transmit 
ter itself can be some distance away. 
0187. In the FM radio example, a station’s 70 dBu field 
strength contour is the area that the station's broadcast signal 
reaches with at least a signal strength of approximately 70 
dBu. In the FM radio example, a radio station’s 70 dBu field 
strength contour typically is required to cover approximately 
85% or more of the area and approximately 85% or more of 
the population and/or demographics of the station's commu 
nity of license. 
0188 If the new station scenario creates a situation where 
a station's field strength contour as measured from the new 
location is less than the requirements over the population and 
area of the existing COL, the program 3414 identifies new 
COL candidates for the scenario. The program 3414 uses the 
set of station scenario coordinates, the effective radiated 
power (ERP) of the scenario transmitter, the above mean sea 
level (AMSL) height of the scenario transmitter, the height 
above average terrain, and the like to determine new commu 
nity of license candidates. 
(0189 FIG. 15 is a flow chart illustrating a process 1500 to 
identify a community of license (COL), according to an 
embodiment of the invention. In block 1510, the program 
3414 determines the latitude and the longitude of the scenario 
station. In block 1512, the program 3414 determines the 
antenna height, Such as the above mean sea level height or the 
height above average terrain, for example, of the scenario 
station. In block 1514, the program 3414 determines the 
power, such as the effective radiated power, for example, of 
the scenario station. 

0190. For example, an embodiment of the invention elec 
tronically analyzes one or more operational parameters for a 
communications broadcast and electronically determines 
whether the alternative operational parameters are associated 
with a need to obtain a new community. A further embodi 
ment of the invention then identifies one or more community 
candidates that can accommodate the alternative operational 
parameters. 
(0191). In block 1516, the program 3414 determines the 
population and/or demographics threshold of the communi 
ties to consider. In an embodiment, the user can define a 
minimum population and/or demographics percentage and/or 
a minimum area percentage of the candidates community of 
license covered by the signal. 
(0192. In block 1518, the program 3414 uses the above 
mean sea level elevation, height above average terrain, and 
effective radiated power to calculate a 70 dBu field strength 
contour at the latitude and longitude coordinate point. In an 
embodiment, the program 3414 calculates the 70 dBu field 
strength contour of the station scenario using an omni-direc 
tional antenna pattern. 
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0193 The program 3414 determines whether the commu 
nity of license field strength of the new station scenario is less 
than a threshold. In an embodiment, the threshold is the 
requirement that the 70 dBu field strength contour cover at 
least 85% of both the area and the population of the commu 
nity of license. If the requirements are met, the process 1500 
moves to block 1526, where a new community of license is 
not needed for the scenario. 

0194 If the requirements are not met, the process 1500 
moves to block 1520, where the program 3414 generates a list 
of communities within the field strength signal contour. In an 
embodiment, the field strength signal contour is the 70 dBu 
field strength contour. In another embodiment, the program 
3414 generates a list of communities that are within a user 
specified percentage of the FCC required field strength con 
tour of the station. In another embodiment, the program 3414 
generates a list of communities that are at least partially 
covered by a user-defined station field strength contour of the 
new station scenario. In an embodiment, communities will be 
determined using data polygons from the U.S. Census Bureau 
TIGER (Topologically Integrated Geographic Encoding and 
Referencing) system. 
0.195 For each new community of license candidate iden 
tified in the field strength signal contour, the program 3414 
identifies the population and/or demographics and percent 
age of the population and/or demographics covered for each 
community. The population and/or demographics is based on 
data in a census database 3414. In an embodiment, the census 
database 3416 is a US Census database. The program 3414 
further identifies the geographic area of the community of 
license candidate polygon, the size of the area and the per 
centage of the area covered by the field strength signal con 
tOur. 

(0196. In block 1522, the program 3414 determines the 
services licensed to each of the communities listed in block 
1520. In an embodiment, the program 3414 determines the 
number of services that are licensed to each community by 
matching the community name string from the polygon data 
with the community names contained in the appropriate FCC 
database 3416, such as, for example, the FCC AM and FM 
databases. In an embodiment, station data records that cannot 
be matched to the community name in the polygon data by 
string comparison are excluded. 
0.197 In an embodiment, the program 3414 uses the com 
munity polygon's geographic centroid to determine if the 
community is part of an urban area. If the centroid is located 
within an urban area as defined by an urban area database 
3416, such as the TIGER Urban Area database, for example, 
then the community is considered as part of that urban area. 
(0198 In block 1524, the program 3414 sorts the list of 
community of license candidates. In an embodiment, the 
community of license candidates are ranked and listed in 
ascending order of number of licensed services, and second 
arily ranked and listed in descending order of population 
and/or demographics for those community of license candi 
dates with the same number of services. In this embodiment, 
the top of the list comprises community of license candidates 
with no licensed services, such as no AM or FM stations, for 
example, ranked in descending order of population and/or 
demographics. A new community of license for the new sta 
tion scenario is chosen based on the number of licensed 
services and the population and/or demographics in block 
1528. 
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0199 An example of a report listing community of license 
candidates is shown below. This report lists five community 
of license candidates, and indicates the population and area of 
the community, population and area covered by the station 
scenario, the percent of the population and area covered by 
the station scenario, the number of licensed services in the 
community, and the urban area associated with the commu 
nity. 

Community of License Search 
Latitude: 42-40-12 N. Longitude: 091-54-44W 
ERP: 100.0 kW AMSL Height: 926.129 m 
Existing Facility COL: Oelwein, Iowa 
Population Database: 2000 US Census (SF1) 
Primary Terrain: 30 Second US Database 
0200 
included. 
Cities with a population less than 3000 are not included. 

Cities where less than 85.0% are covered are not 

Marion, Iowa: 
Population: 26,667 Covered: 26,663 Percentage: 100.0 
Area (sq.km): 45.25 Covered: 43.75 Percentage: 96.7 
Number of Services: 0 Urban Area: Cedar Rapids, Iowa 
Evansdale, Iowa: 
Population: 4,475 Covered: 4,475 Percentage: 100.0 
Area (sq.km): 11.25 Covered: 11.25 Percentage: 100.0 
Number of Services: 0 Urban Area: Waterloo, Iowa 
Monticello, Iowa: 
Population: 3,664 Covered: 3,607 Percentage: 98.4 Area (sq. 
km): 17.50 Covered: 11.00 Percentage: 62.9 
Number of Services: 0 Urban Area: Monticello, Iowa 
Oelwein, Iowa: 
Population: 6,692 Covered: 6,692 Percentage: 100.0 
Area (sq.km): 13.75 Covered: 13.75 Percentage: 100.0 
Number of Services: 1 Urban Area: Oelwein, Iowa 
Services: KOEL(950) 
Hiawatha, Iowa: 
Population: 6,483 Covered: 6,483 Percentage: 100.0 
Area (sq.km): 11.00 Covered: 11.00 Percentage: 100.0 
Number of Services: 1 Urban Area: Cedar Rapids, Iowa 
Services: KWOF-FM(206) 
0201 If the target station 100 having a community of 
license is relocated such that the target station 100 in the new 
location scenario does not cover the community of license, 
the program 3414 identifies candidate replacement stations. 
The replacement station replaces the target station 100 in the 
community of license. For business reasons, the owner of the 
target station 100 may desire a replacement station that covers 
a user-defined target market or area 102. In other embodi 
ments, regulations can require a replacement station to con 
tinue service to the community. For example, the FCC 
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requires a new community of license station to replace the 
target station 100, if the target station 100 is the only station 
licensed service to the community of license and it is relo 
cated outside of the community of license. 
0202 In an embodiment, replacement stations comprise 
FM and AM radio stations. In an embodiment, the program 
3414 identifies existing stations that cover the community of 
license required by the FCC or specified by a user-defined 
target market or area 102 and evaluates these stations as 
possible replacement stations for the target station 100. In 
another embodiment, the program 3414 identifies and evalu 
ates new station scenarios that cover the community of 
license required by the FCC or specified by a user-defined 
target market or area 102 to identify replacement station 
candidates. Replacement stations may be determined inde 
pendently in the same process as a new scenario or as part of 
a target station scenario. 
(0203 FIG.33 is a flow chart illustrating a process 3300 to 
identify a replacement station, according to an embodiment 
of the invention. In block 3310, the program 3414 identifies 
the community of license needing a replacement station. In 
block 3312, the program 3414 identifies a station whose 
broadcast coverage area covers the community of license. 
0204 For example, one embodiment of the invention ana 
lyzes one or more alternative operational parameters of a 
point of communication and determines whether the alterna 
tive operational parameters are associated with a need to 
obtain a replacement station. A further embodiment identifies 
one or more points of communication that could function as 
the replacement station. 
(0205. In block 3314, the program 3414 determines if the 
station's coverage is less than a threshold. In an embodiment, 
the threshold is that the 70 dBufield strength contour cover at 
least 85% of both the area and the population and/or demo 
graphics of the community of license. If the threshold is not 
met, the process 3300 moves to block 3316, where the station 
does not qualify as a replacement station. 
(0206. If the threshold is met, the process 3300 moves to 
block 3318, where the station qualifies as a possible replace 
ment station. In block 3320, the program 3414 checks for 
additional stations. 
0207. If there are additional stations, the process moves to 
block 3312, where blocks 3312-3318 are repeated. The pro 
gram 3414 repeats steps 3312-3318 until the replacement 
station candidates have been evaluated. When the replace 
ment station candidates have been evaluated, the process 
moves to block 3322, where a replacement station is chosen. 
The process ends in block 3324. In another embodiment, the 
program 3414 identifies replacement station candidates in the 
same way as a new scenario, as described in FIG. 2. 
0208 FIG. 16 is a flow chart illustrating a process 1600 to 
identify possible scenarios comprising changes of the station 
channel and/or frequency, according to an embodiment of the 
invention. In block 1610, the program 3414 analyzes a station 
scenario where the station channel and/or frequency have 
changed. 
0209. In an embodiment, the program 3414 changes the 
channel of the scenario station by at least one of +1, t2, +3 
+53, and +54 broadcast channels. In another embodiment, the 
program 3414 changes the broadcast frequency of the sce 
nario station by at least one of +10.6 MHz and +10.8 MHz. 
0210. In block 1612, the program 3414 determines if the 
scenario of the station at the new location and new channel 
and/or frequency is feasible. In an embodiment, the program 
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3414 performs a feasibility analysis on each channel change 
and/or frequency change to determine if it is allowable under 
FCC and other applicable regulations and laws. FIG. 8 
describes the feasibility process. 
0211. If the scenario is feasible, the program 3414 scores 
the scenario in block 1616. FIG. 14 describes the scoring 
process. In block 1618, the program 3414 identifies a new 
community of license (COL) if needed. FIG. 15 describes the 
process of identifying a new community of license. 
0212. If the scenario in block 1612 is not feasible, the 
program 3414 analyzes accommodation scenarios in block 
1614. FIG. 20 describes the process of analyzing accommo 
dation scenarios. 

0213. After analyzing accommodation scenarios and/or 
evaluating the channel and/or frequency change scenario, the 
program 3414, in block 1620, determines if there are addi 
tional channel and/or frequency changes to evaluate. If there 
are additional channel and/or frequency changes, the program 
3414 returns to block 1610, where the steps 1610-1620 are 
repeated for the identified station at another channel and/or 
frequency. The program 3414 repeats steps 1610-1620 until 
the channel and/or frequency changes for the station have 
been evaluated. When the channel and/or frequency changes 
for the station have been evaluated, the process 1600 ends in 
block 1622. 

0214 FIG. 17 is a flow chart illustrating a process to iden 
tify possible scenarios comprising changes of the station 
class, according to an embodiment of the invention. In block 
1710, the program 3414 analyzes a station scenario where the 
station class has changed. In the FM radio example, possible 
station classes are A, B, B1, C0, C1, C2, C3, and the like. 
0215 For example, in one embodiment, a computerized 
method improves the operation of the target station 100 by 
electronically analyzing multiple alternative classes for the 
target station 100, wherein the alternative classes are different 
than the class of the target station 100. In another embodi 
ment, the computerized method ranks the alternative classes 
based at least in part on the variance in one or more user 
defined objectives Such as the coverage associated with the 
alternative classes. 

0216. In block 1712, the program 3414 determines if the 
scenario of the station at the new location and new class is 
feasible. In an embodiment, the program 3414 performs a 
feasibility analysis on each class change to determine if it is 
allowable under FCC and other applicable regulations and 
laws. FIG. 8 describes the feasibility process. 
0217. If the scenario is feasible, the program 3414 scores 
the scenario in block 1716. The scoring process is described 
in FIG. 14. In block 1718, the program 3414 identifies a new 
Community of License (COL) if needed. FIG. 15 describes 
the process of identifying a new community of license. 
0218. In block 1720, the program 3414 evaluates varia 
tions in the transmit power within each class as allowed by 
FCC regulations. FIG. 18 describes the process of evaluating 
variations in the transmit power. In block 1722, the program 
3414 evaluates variations in the antenna height above average 
terrain (HAAT) within each class as allowed by FCC regula 
tions. FIG. 19 describes the process of evaluating variations in 
the antenna height above average terrain. 
0219. If the scenario in block 1712 is not feasible, the 
program 3414 analyzes accommodation scenarios in block 
1714. FIG. 20 describes the process of analyzing accommo 
dation scenarios. 
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0220. After analyzing accommodation scenarios and/or 
evaluating the class change, transmit power variations, and/or 
height above average terrain variations, the program 3414, in 
block 1724, determines if there are additional class changes to 
evaluate. If there are additional class changes, the program 
3414 returns to block 1710, where the steps 1710-1722 are 
repeated for the identified Station at another class, transmit 
power and/or height above average terrain. The program 3414 
repeats steps 1710-1722 until the identified class, transmit 
power and/or height above average terrain changes for the 
station have been evaluated. When the identified class, trans 
mit power and/or height above average terrain changes for the 
station have been evaluated, the process 1700 ends in block 
1726. 
0221 FIG. 18 is a flow chart illustrating a process 1800 to 
evaluate variations in the transmit power within a station 
class, according to an embodiment of the invention. In block 
1810, the program 3414 varies the transmit power of the 
scenario station. 
0222. In block 1812, the program 3414 determines if the 
scenario of the station at the new transmit power is feasible. In 
an embodiment, the program 3414 varies the transmit power 
within each class as allowed by applicable communications 
and/or regulatory laws. In an embodiment, the program 3414 
performs a feasibility analysis on each variation in the trans 
mit power to determine if it is allowable under applicable 
communications and/or regulatory laws. FIG. 8 describes the 
feasibility process. 
0223) If the scenario is feasible, the program 3414 scores 
the scenario in block 1816. FIG. 14 describes the scoring 
process. In block 1818, the program 3414 identifies a new 
community of license if needed. FIG. 15 describes the pro 
cess of identifying a new community of license. 
0224. If the scenario in block 1812 is not feasible, the 
program 3414 analyzes accommodation scenarios in block 
1814. FIG. 20 describes the process of analyzing accommo 
dation scenarios 1814. 
0225. After analyzing accommodation scenarios, the pro 
gram 3414, in block 1820, determines if there are additional 
variations in the transmit power to evaluate. If there are addi 
tional variations, the program 3414 returns to block 1810, 
where the steps 1810-1820 are repeated for the identified 
station at another transmit frequency. The program 3414 
repeats steps 1810-1820 until the identified transmit power 
variations for the station have been evaluated. When the iden 
tified transmit power variations for the station have been 
evaluated, the process 1800 ends in block 1822. 
0226 FIG. 19 is a flow chart illustrating a process to evalu 
ate variations in the antenna HAAT within a station class, 
according to an embodiment of the invention. In block 1910, 
the program 3414 varies the antenna height above average 
terrain of the scenario station. 
0227. In block 1912, the program 3414 determines if the 
scenario of the station at the new antenna height above aver 
age terrain is feasible. In an embodiment, the program 3414 
varies the antenna height above average terrain within each 
class as allowed by applicable communications and/or regu 
latory laws. In an embodiment, the program 3414 performs a 
feasibility analysis on each variation in the antenna height 
above average terrain to determine if it is allowable under 
applicable communications and/or regulatory laws. The fea 
sibility process is described in FIG. 8. 
0228 If the scenario is feasible, the program 3414 scores 
the scenario in block 1916. The scoring process is described 
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in FIG. 14. In block 1918, the program 3414 identifies a new 
community of license if needed. FIG. 15 describes the pro 
cess of identifying a new community of license. 
0229. If the scenario in block 1912 is not feasible, the 
program 3414 analyzes accommodation scenarios in block 
1914. FIG. 20 describes the process of analyzing accommo 
dation scenarios. 
0230. After analyzing accommodation scenarios, the pro 
gram 3414, in block 1920, determines if there are additional 
variations in the antenna height above average terrain to 
evaluate. If there are additional variations, the program 3414 
returns to block 1910, where the steps 1910-1920 are repeated 
for the identified station at another antenna height above 
average terrain. The program 3414 repeats steps 1910-1920 
until the identified antenna height above average terrain varia 
tions for the station have been evaluated. When the identified 
antenna height above average terrain variations for the station 
have been evaluated, the process 1900 ends in block 1922. 
0231 Referring to FIG. 7, the program 3414 determines if 
the station scenario is feasible in block 712, and if the station 
scenario does not meet the applicable communications and/or 
regulatory laws spacing requirements between field strength 
contours of Stations, the scenario is not feasible. Because it 
may be possible to make changes to one or more of the 
stations in conflict with the scenario station to resolve the 
conflict, the process moves to block 714, where the program 
3414 evaluates accommodation scenarios. FIG. 20 is a flow 
chart illustrating a process 2000 to analyze accommodation 
station scenarios, according to an embodiment of the inven 
tion. The process 2000 analyzes accommodation scenarios to 
generate accommodation solutions for infeasible target sta 
tion scenarios. The process 2000 further scores, sorts, and 
presents scored accommodation scenarios. 
0232 For example, one embodiment of the invention elec 
tronically or via data analysis analyzes one or more alterna 
tive operational parameters associated with a communication 
broadcast and electronically or via data analysis determines 
whether the alternative operational parameters conflict with 
at least one other communication broadcast. The embodiment 
can further determine whether the operational parameters of 
the other communication broadcast can be varied to remove 
the conflict. 

0233. In an embodiment, the process 2000 considers 
simple and complex accommodation scenarios. In an 
embodiment, simple accommodation scenarios comprise 
changing one of the location, channel, or class of the accom 
modation station. In an embodiment, complex accommoda 
tion scenarios comprise varying, in any combination, the 
location, channel, frequency, or class of the accommodation 
station 104. In an embodiment, the changes are based at least 
in part on the FCC Rules section 73.215. 
0234. In another embodiment, if the accommodation sce 
nario is not feasible because it creates secondary conflicts 
with other stations, the process 2000 evaluates additional 
accommodation scenarios to resolve the secondary conflict. 
In an embodiment, the process 2000 can evaluate accommo 
dation scenarios to resolve conflicts with other accommoda 
tion scenarios. The process 2000 can continue until the pro 
gram 3414 has exhausted all possible locations having all 
possible channel and/or frequency changes and all possible 
class changes for each accommodation station 104 that is 
identified as having a conflict with the previously determined 
accommodation station 104. By considering secondary 
accommodation station scenarios to resolve conflicts with 
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primary accommodation scenarios, where the primary 
accommodation station 104 conflicts with the target station, 
the program 3414 cascades or daisy chains accommodation 
station scenarios. In an embodiment, the user determines the 
maximum acceptable number of cascading accommodation 
stations 104. 
0235. In block 2010, the program 3414 identifies an 
accommodation station 104. Accommodation stations 104 
are the stations conflicting with the station scenario. In block 
2012, the program 3414 evaluates changing the location of 
the accommodation station 104. FIG. 21 describes the pro 
cess of evaluating location changes for the accommodation 
station 104. In block 2014, the program 3414 evaluates 
changing the channel of the accommodation station 104. FIG. 
16 describes the process of evaluating channel and/or fre 
quency changes for the accommodation station 104. In block 
2016, the program 3414 evaluates changing the class of the 
accommodation station 104. FIG. 17 describes the process of 
class changes for the accommodation station 104. 
0236. In block 2018, the program 3414 evaluates changing 
the location and class of the accommodation station 104. FIG. 
22 describes the process of evaluating location and class 
changes for the accommodation station 104. In block 2020. 
the program 3414 evaluates changing the location, channel, 
and/or frequency of the accommodation station 104. FIG. 23 
describes the process of evaluating location, channel, and/or 
frequency changes for the accommodation station 104. In 
block 2022, the program 3414 evaluates changing the class, 
channel, and/or frequency of the accommodation station 104. 
FIG. 24 describes the process of evaluating class, channel, 
and/or frequency changes for the accommodation station 104. 
In block 2024, the program 3414 evaluates changing the 
location, class, channel, and/or frequency of the accommo 
dation station 104. FIG. 25 describes the process of evaluat 
ing location, class, channel, and/or frequency changes for the 
accommodation station 104. 
0237 After evaluating changes in location, class, channel, 
and/or frequency, alone or in combination, for the accommo 
dation station 104, the program 3414, in block 2026, deter 
mines if there are additional accommodation stations 104 to 
study. If there are additional accommodation stations 104, the 
program 3414 returns to block 2010, where the steps 2010 
2024 are repeated for another accommodation station 104. 
The program 3414 repeats steps 2010-2024 until the accom 
modation stations 104 that have been identified for the target 
station 100 have been evaluated. When the identified accom 
modation stations 104 for the target station 100 have been 
evaluated, the process 2000 ends in block 2028. 
0238 FIG. 21 is a flow chart illustrating a process 2100 to 
evaluate possible changes of the accommodation station loca 
tion, according to an embodiment of the invention. In block 
2110, the program 3414 identifies a new location for the 
accommodation station 104. In block 2112, the program 3414 
determines if the accommodation station scenario is feasible. 
FIG. 8 describes the process of determining whether the 
scenario is feasible. 
0239. If the scenario is feasible, the program 3414 scores 
the scenario in block 2116. FIG. 14 describes the scoring 
process. In block 2118, the program 3414 identifies a new 
community of license for the accommodation station 104, if 
needed. FIG. 15 describes the process of identifying a new 
community of license. 
0240. In block 2120, the program 3414 identifies a 
replacement station if needed. FIG.33 describes the process 
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of identifying a replacement station. An accommodation sta 
tion 104 may need to have part or all of its previous coverage 
area replaced by a replacement station. In other embodi 
ments, regulations can require a replacement station to con 
tinue service to the community. For example, the FCC 
requires a new community of license station if the accommo 
dation station 104 is the only station licensed to provide 
service to the community of license and it is relocated outside 
of the community of license. In further embodiments, for 
business reasons, the owner of the accommodation station 
104 may desire a replacement station that covers a user 
defined target market or area. In an embodiment, replacement 
stations comprise FM and/or AM radio stations. 
0241. If the scenario in block 2112 is not feasible, the 
program 3414 analyzes accommodation scenarios in block 
2114. FIG. 20 describes the process of analyzing accommo 
dation scenarios. 

0242. After evaluating the change in the accommodation 
station location, the program 3414, in block 2122, determines 
if there are additional locations to study. If there are additional 
locations, the program 3414 returns to block 2110, where the 
steps 2110-2120 are repeated for the identified accommoda 
tion station 104 at another location. The program 3414 
repeats steps 2110-2120 until the locations that have been 
identified for the accommodation station 104 have been 
evaluated. When the identified locations for the accommoda 
tion station 104 have been evaluated, the process 2100 ends in 
block 2124. 

0243 FIG.22 is a flow chart illustrating a process 2200 to 
evaluate changes of the accommodation station location and 
class, according to an embodiment of the invention. In block 
2210, the program 3414 identifies a new accommodation 
station location. In block 2212, the program 3414 evaluates 
class changes for the accommodation station at the new loca 
tion. FIG. 17 describes the process of evaluating class 
changes. 
0244. In block 2214, the program 3414 determines if there 
are additional locations. If there are more locations at which 
to evaluate the accommodation station 104, the process 2200 
moves to block 2210, where the steps 2210-2214 are repeated 
for the accommodation station 104 at another location. The 
program 3414 repeats steps 2210-2214 until the identified 
locations have been evaluated. When the identified locations 
for the accommodation station 104 have been evaluated, the 
process 2200 ends in block 2216. 
0245 FIG. 23 is a flow chart illustrating a process 2300 to 
evaluate changes of the accommodation station location, 
channel and/or frequency, according to an embodiment of the 
invention. In block 2310, the program 3414 identifies a new 
accommodation station location. In block 2312, the program 
3414 evaluates channel and/or frequency changes for the 
accommodation station 104 at the new location. FIG. 16 
describes the process of evaluating channel and/or frequency 
changes. 
0246. In block 2314, the program 3414 determines if there 
are additional locations. If there are more locations at which 
to evaluate the accommodation station 104, the process 2300 
moves to block 2310, where the steps 2310-2314 are repeated 
for the accommodation station 104 at another location. The 
program 3414 repeats steps 2310-2314 until the locations 
have been evaluated. When the identified locations for the 
accommodation station 104 have been evaluated, the process 
2300 ends in block 2316. 
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0247 FIG. 24 is a flow chart illustrating a process 2400 to 
evaluate changes of the accommodation station class, chan 
nel, and/or frequency, according to an embodiment of the 
invention. In block 2410, the program 3414 identifies a new 
accommodation station channel and/or frequency. In block 
2412, the program 3414 evaluates class changes for the 
accommodation station 104 having the new channel and/or 
frequency. FIG. 17 describes the process of evaluating class 
changes. 
0248 Inblock 2414, the program 3414 determines if there 
are additional channel and/or frequency changes. If there are 
more channels and/or frequencies at which to evaluate the 
accommodation station 104, the process 2200 moves to block 
2410, where the steps 2410-2414 are repeated for the accom 
modation station 104 at another channel and/or frequency. 
The program 3414 repeats steps 2410-2414 until the identi 
fied channel and/or frequency changes have been evaluated. 
When the identified channel and/or frequency changes for the 
accommodation station 104 have been evaluated, the process 
2400 ends in block 2416. 

0249 FIG.25 is a flow chart illustrating a process to evalu 
ate changes of the accommodation station location, class, 
channel, and/or frequency, according to an embodiment of the 
invention. In block 2510, the program 3414 identifies a new 
accommodation station location. In block 2512, the program 
3414 evaluates class, channel, and/or frequency changes for 
the accommodation station 104 at the new location. FIG. 24 
describes the process of evaluating class, channel, and/or 
frequency changes. 
(0250. In block 2514, the program3414 determines if there 
are additional locations. If there are more locations at which 
to evaluate the accommodation station 104, the process 2500 
moves to block 2510, where the steps 2510-2514 are repeated 
for the accommodation station 104 at another location. The 
program 3414 repeats steps 2510-2514 until the identified 
locations have been evaluated. When the identified locations 
for the accommodation station 104 have been evaluated, the 
process 2500 ends in block 2516. 
0251 To facilitate the search for a new location for the 
accommodation station 104, the search can be restricted to 
areas that are more likely to produce results efficiently. In an 
embodiment, the program 3414 considers locations within a 
user-defined area of arbitrary shape and size Surrounding the 
accommodation station 104. In another embodiment, the 
search area can be divided into any user-defined polygon or 
set of polygons. 
0252. In yet another embodiment, the program 3414 con 
siders locations that are no farther than a user-defined maxi 
mum distance from the accommodation station 104. In this 
embodiment, the search forms a portion of a circle around the 
accommodation station 104. 

0253) The search area in any of the above search embodi 
ments can be further divided into sectors of feasibility as 
cones or as polygons and each of these cones or polygons is 
searched for new potential locations for the accommodation 
station 104. The number of cones is user-defined. The search 
within each cone terminates whena user-specified distance is 
reached, or when a new violation of the regulations is encoun 
tered. In the FM radio example, the search distance from the 
accommodation station 104 terminates when the FCC Rules 
sections 73.207 and 73.215 are violated. In other words, the 
spacing requirements between the possible accommodation 
station 104 and yet another station are not met. 
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0254 FIG. 26 is a graphical representation of a single 
accommodation station location change illustrating possible 
new locations for an accommodation station 2610. As illus 
trated in FIG. 26, the accommodation station 2610 conflicts 
with a target station 2612. In order to create a feasible sce 
nario for the target station 2612, the program 3414 evaluates 
the accommodation station 2610 at various new locations to 
determine if moving the accommodation station 2610 to a 
new location resolves the conflict with the target station 2612. 
0255. The program 3414 determines which locations to 
search by determining the bearing 2614 of the accommoda 
tion station 2610 from the target station 2612. Next, the 
program 3414 determines a boundary 2616 passing through 
the accommodation station 2610 and perpendicular to the 
bearing 2614. In an embodiment, the userspecifies a radius of 
distanced 2618 from the accommodation station 2610 and 
the program 3414 searches an area 2620 defined by the radius 
d 2618 from the accommodation station and the boundary 
2616 for station locations. The program 3414 considers sta 
tion locations, as specified in FIG. 4, for example, within the 
area 2618. In an embodiment, station locations comprise the 
locations of real, hypothetical, and mutually exclusive tow 
ers, repeaters, translators, antennas, self-supporting struc 
tures, guide towers, building rooftop locations, locations Suit 
able for a broadcast antenna, and the like. 
0256 In an embodiment, the program 3414 searches for 
stations along the radius d 2616 until the station location 
becomes infeasible with respect to other stations or until the 
program 3414 reaches the distance d. The program 3414 
saves the feasible stations as possible accommodation station 
locations. 

0257 To accommodate a scenario target station 100, in 
Some embodiments, it is possible that more than one accom 
modation station 104 be relocated to comply with applicable 
communications and/or regulatory laws. In one embodiment, 
the program 3414 can simultaneously relocate the stations in 
parallel, or in another embodiment, the program 3414 can 
relocate the stations sequentially. In another embodiment, 
any combination of parallel and sequential moves can be 
applied to accommodate a target station 100 and one or more 
accommodation stations 104. 
0258 FIG. 27 is a graphical representation of multiple 
accommodation station location changes, according to an 
embodiment of the invention. As illustrated in FIG. 27, the 
program 3414 has cascaded two accommodation stations. A 
first accommodation station 2710 (Station 2) conflicts with a 
target station 2712. By moving the accommodation station 
2710 to a new location 2714, the interference between the 
accommodation station 2710 (Station 2) and the target station 
2712 is resolved, but the target scenario is not feasible due to 
a conflict between the accommodation station 2710 (Station 
2) and a second accommodation station 2716 (Station3). The 
program 3414 searches for a new location for the accommo 
dation station 2716 within an area 2718. 

0259 FIG. 28 is a screen shot illustrating a table of 2800 
possible target stations 100, according to an embodiment of 
the invention. The table has one entry for each station 100 that 
was studied for the defined market or area 102. Each row of 
the table 2800 shows the best scenario for each of the existing 
stations 100 that the program 3414 evaluated. In this example, 
the table 2800 comprises a call column 2810, a class column 
2812, a city column 2814, an in market population column 
2816, a percentage of the market increase column 2818, a 
total percentage of the market column 2820, and a composite 
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score column 2822. The call column 2810 displays the call 
letters of the existing facility and the class column 2812 
displays the class of the existing facility. The city column 
2814 displays the community of license and the state for the 
facility. 
0260 The in market population column 2816 displays the 
total population and/or demographics within the market that 
is covered by the best scenario. The percentage of the market 
increase column 2818 displays the increase of market cover 
age between the best scenario and the existing facility as a 
percentage. The total percentage of the market column 2820 
displays the amount of the market that is covered by the best 
scenario as a percentage of population and/or demographics. 
The composite score column displays the composite score of 
the best scenario for the station. The composite score is a 
combination of the implementation score, based on appli 
cable communications and/or regulatory laws, and the popu 
lation improvement score, based on market coverage 
improvement. 
0261 FIG. 29 is a screen shot illustrating a table of sce 
narios 2900 for the target station 100, according to an embodi 
ment of the invention. The title bar area of the table 2900 
displays the call letters, channel, and class of the existing 
facility. In this example, the table shows 16 scenarios that the 
program 3414 evaluated for station KKHQ-FM, which is the 
first target station 100 listed in FIG. 28. The table comprises 
a number column 2910, which is used for reference, a channel 
column 2912, which displays the channel number for a given 
scenario, and a class column 2914, which displays the class 
for the given scenario. 
0262 The table 2900 further comprises the community of 
license field strength column 2916, the tower column 2918, 
and the overlaps column 2920. The community of license 
field strength column 2916 displays the field strength in dBu 
at the community of license coordinates given the scenario's 
parameters. The tower column 2918 displays the difference 
between the actual tower height listed in the database 3416, 
such as, for example, the ASR database or the FM/TV data 
base, and the height used for calculating the scenario. A 
negative number indicates the tower height is less than the 
scenario height. The overlaps column 2920 displays the num 
ber of field strength contour overlaps in the scenario, or in 
other words, the number of accommodation stations 104. 
0263. The table 2900 further comprises an in market popu 
lation column 2922, an existing facility percentage column 
2924, a scenario percentage column 2926, and a difference 
percentage column 2928. The in market population column 
2922 displays the total population and/or demographics cov 
erage of the scenario in the market. The existing facility 
percentage column 2924 displays the existing facility per 
centage of the market coverage, the scenario percentage col 
umn 2926 displays the scenario percentage of market cover 
age, and the difference percentage column 2928 displays the 
difference between the scenario and existing facility market 
coverages. 

0264. The table 2900 further comprises an existing facility 
population column 2930, which displays the total population 
and/or demographics coverage of the existing facility, a sce 
nario population column 2932, which displays the total popu 
lation and/or demographics coverage of the scenario facility, 
and a difference population column 2934, which displays the 
difference between the scenario coverage and the existing 
facility coverage. The table 2900 further comprises an imple 
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mentation score column 2936, a population score column 
2938, and composite score column 2940. 
0265 FIG. 30 is a screen shot illustrating an allocation 
table 3000 listing allocation study information for the specific 
scenario, according to an embodiment of the invention. The 
title bar of table 300 comprises the call letters, original chan 
nel and class, and Scenario number. In this example, the table 
3000 displays the allocation study for KKHQ-FM scenario 
14, which is the first scenario listed in table 2900. Each row in 
the allocation table 3000 contains a station with which the 
scenario station configuration has an allocation relationship. 
A text box 3010 at the bottom of the screen shot shows a 
Summary of the scenario configuration and changes made to 
the existing facility in the scenario. 
0266 The table3000 comprises a call column3012, which 
displays the call letters of the station, a channel column 3014, 
which displays the station channel number, and a community 
of license column 3016, which displays the community of 
license and state for the station. 

0267. The table 3000 further comprises an azimuth col 
umn 3018, which displays the azimuth from the reference 
station in degrees, and a distance column 3020 which displays 
the distance between the stations. Column 3022 displays the 
spacing margin for the separation and channel/class relation 
ship between the two stations. This is the difference between 
the required separation and the actual separation. If it is 
negative, then the configuration fails to meet the required 
spacing. In an embodiment, the spacing margin is displayed 
in km and is based on FCC Rules. In this example, the nega 
tive spacing margin value in row 1 corresponds to the one 
overlap for station KKHQ-FM scenario 14, as displayed in 
table 2900, row 1, column 2920. 
0268. The table 3000 further comprises an in contour col 
umn 3024, and an out contour column 3026. The in contour 
column 3024 displays the direct line distance between the 
protected field strength contour of the reference station and 
the interfering field strength contour of the station in the table. 
If it is less than Zero, it indicates that the station in the table is 
causing field strength contour overlap to the reference station. 
In an embodiment, this value is not calculated if the spacing 
requirement is met. The out contour column 3026 displays the 
direct line distance between the interfering field strength con 
tour of the reference station and the protected field strength 
contour of the station in the table. If it is less than Zero, it 
indicates that the reference station is causing field strength 
contour overlap to the station in the table. In an embodiment, 
this value is not calculated if the spacing requirement is met. 
0269 FIG. 31 is a screen shot illustrating a table of sce 
narios 3100 for target station KXXI, according to an embodi 
ment of the invention. The candidate station for reengineering 
is station KXXI near Albuquerque, N. Mex. As shown in the 
table 3100, the program 3414 identified 28 target scenarios 
for KXXI. Of the 28 scenario, 12 are not viable because they 
would result in a reduction in population and/or demograph 
ics covered by the target station. Of the remaining 16 sce 
narios, 5 of them, scenario numbers 5, 7, 24, 21, and 20, do not 
have any identified conflicts. Therefore, these scenarios need 
only be scored. 
0270. The other 11 scenarios have one or two conflicts 
with other stations. The program 3414 evaluates possible 
changes to the conflicted or accommodation stations 104 in 
order to make the 11 conflicted scenarios feasible for target 
station KXXI. 
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0271 In scenario 4, for example, the program 3414 moves 
station KXXI to a new tower location without changing the 
channel, the frequency or the class of the original station 
(FIG. 7). Next, the program 3414 evaluates the feasibility of 
scenario 4 (FIG. 8) and determines that moving the location 
of KXXI results in, conflicts with two stations, KZRR, a class 
C station on channel 231, and KKOB-FM, a class C station on 
channel 227. The new location of KXXI can potentially be 
made feasible by changing the accommodation stations 
channel, frequency, class, or location. 
0272. The program 3414 next evaluates potential accom 
modation scenarios for KZRR and KKOB-FM (FIG. 20). In a 
first accommodation scenario, the program 3414 changes the 
class of KZRR and KKOB-FM to class C3, evaluates the 
feasibility of the accommodation scenario, and determines 
that the accommodation class changes make scenario 4 fea 
sible. 
0273. In a second accommodation scenario, the program 
3414 changes the channel of KZRR to 233 to remove the 
conflict between KXXI and KZRR. The program 3414 evalu 
ates the accommodation scenario and determines that it is not 
a feasible accommodation because changing the channel of 
KZRR creates new conflicts between KZRR and other sta 
tions in the area. However, it may be yet possible to cascade 
additional accommodation changes to resolve the conflict 
between KZRR and the other stations in the area. 
0274. In a third accommodation scenario, the program 
3414 changes the location of KZRR and KKOB-FM, evalu 
ates the feasibility of the accommodation scenario, and deter 
mines that the accommodation location changes make the 
new location of KXXI in scenario 4 feasible. 
0275. In an embodiment, a computer-based software 
application or firmware/hardware based application and/or 
program performs calculations to analyze, manage, and/or 
vary location, power, class, antenna height, format channel 
and/or frequency of points of communication in the commu 
nication spectrum. FIG.34 is a schematic of a communication 
spectrum improvement system 3400, according to an 
embodiment of the invention. The communication spectrum 
improvement system 3400 comprises the computer 3410, and 
memory 3412 comprising the communication spectrum pro 
gram 3414 and database information 3416. In an embodi 
ment, the database information 3416 comprises at least one of 
a terrain database, a demographic database, a location data 
base, a station database, an FCC database, a tower database, 
and the like. The communication spectrum improvement sys 
tem 3400 interfaces with users through user input/output 
devices. In an embodiment, the user enters information 
through a keyboard 3418 and receives output from the com 
munication spectrum improvement system 3400 through a 
monitor 3418 and/or a printer 3420. In other embodiments, 
other user input/output devices can be used 
0276. The application or program 3414 executes on one or 
more computers 3410 and comprises program 3414 logic. In 
an embodiment, the application 3414 executes on a Windows 
based platform. In an embodiment, the term “channels' com 
prises transmission points, “virtual repeaters, “virtual 
boosters, and/or “virtual translators. In an embodiment, the 
communication spectrum ranges from approximately 3 kHz 
to approximately 300 GHz. 
0277. The computers 3410 comprise, by way of example, 
processors, program logic, or other Substrate configurations 
representing data and instructions, which operate as 
described herein. In other embodiments, the processors 3410 
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can comprise controller circuitry, processor circuitry, proces 
sors, general-purpose single-chip or multi-chip microproces 
sors, digital signal processors, embedded microprocessors, 
microcontrollers and the like. 
0278. In one embodiment, the program logic 3414 may 
advantageously be implemented as one or more modules. The 
modules may advantageously be configured to execute on one 
or more processors. The modules may comprise, but are not 
limited to, any of the following: software or hardware com 
ponents such as Software object-oriented Software compo 
nents, class components and task components, processes 
methods, functions, attributes, procedures, Subroutines, seg 
ments of program code, drivers, firmware, microcode, cir 
cuitry, data, databases, data structures, tables, arrays, or vari 
ables. 
0279. The term “output' describes any type of results gen 
erated by the program 3414 including conclusion or analysis 
information after calculations have been completed. The out 
put can include, but is not limited to, information displayed on 
the computer monitor 3420, information input into a database 
and/or spreadsheet program, information printed out from the 
printer 3422 as a report and/or readable by any machine 
and/or computer that can then take the information and per 
form further analysis, and/or other information outputs gen 
erated by the program 3414. 
0280 While certain embodiments of the inventions have 
been described, these embodiments have been presented by 
way of example only, and are not intended to limit the scope 
of the inventions. Indeed, the novel methods and systems 
described herein may be embodied in a variety of other forms: 
furthermore, various omissions, Substitutions, and changes in 
the form of the methods and systems described herein may be 
made without departing from the spirit of the inventions. The 
accompanying claims and their equivalents are intended to 
cover such forms or modifications as would fall within the 
Scope and spirit of the inventions. 
What is claimed is: 
1. A computerized method of evaluating a radio transmit 

ter, the method comprising: analyzing multiple alternative 
locations for a radio transmitter within a region wherein the 
region is defined by a class of a pair of radio transmitters and 
by an extended search area. 

2. The method of claim 1, wherein the region is defined by 
a point corresponding to an original location of the radio 
transmitter and a radius around the point comprising a mini 
mum separation distance and an extended search distance. 

3. The method of claim 2, wherein the minimum separation 
distance comprises the FCC rules section 73.207 minimum 
separation distance. 

4. The method of claim 2, wherein the extended search 
distance comprises twice the 70 dBu maximum class dis 
tance. 

5. The method of claim 2, wherein the extended search 
distance is user-defined. 

6. The method of claim 2, wherein the extended search 
distance is defined by regulatory rules. 

7. The method of claim 2, further comprising determining 
the extended search distance, wherein determining the 
extended search distance comprises: 

analyzing a field strength over an original community of 
license for the radio transmitter at the alternative loca 
tion, wherein the radio transmitter at the original loca 
tion is associated with the original community of 
license; and 

Aug. 28, 2008 

determining a first distance between the original location 
of the radio transmitter and the alternative location, 
while maintaining a minimum field strength level over 
the original community of license for the radio transmit 
ter at the alternative location, wherein the first distance 
comprises the extended search distance. 

8. The method of claim 7, wherein the minimum field 
strength level is user-defined. 

9. A computerized apparatus of evaluating a radio trans 
mitter, the apparatus comprising: one or more processors 
configure to analyze multiple alternative locations for a radio 
transmitter within a region wherein the region is defined by a 
class of a pair of radio transmitters and by an extended search 
aca. 

10. The apparatus of claim 9, wherein the region is defined 
by a point corresponding to an original location of the radio 
transmitter and a radius around the point comprising a mini 
mum separation distance and an extended search distance. 

11. The apparatus of claim 10, wherein the minimum sepa 
ration distance comprises the FCC rules section 73.207 mini 
mum separation distance. 

12. The apparatus of claim 10, wherein the extended search 
distance comprises twice the 70 dBu maximum class dis 
tance. 

13. The apparatus of claim 10, wherein the extended search 
distance is user-defined. 

14. The apparatus of claim 10, further comprising one or 
more processors configured to determine the extended search 
distance, wherein the one or more processors configured to 
determine the extended search distance comprise: 

one or more processors configured to analyze a field 
strength over an original community of license for the 
radio transmitter at the alternative location, wherein the 
radio transmitter at the original location is associated 
with the original community of license; and 

one or more processors configured to determine a first 
distance between the original location of the radio trans 
mitter and the alternative location while maintaining a 
minimum field strength level over the original commu 
nity of license for the radio transmitter at the alternative 
location, wherein the first distance comprises the 
extended search distance. 

15. The apparatus of claim 14, wherein the minimum field 
strength level is user-defined. 

16. A computerized method of evaluating a communica 
tion transmission, the method comprising: analyzing multiple 
alternative locations for a transmitter wherein the region is 
defined by a class of a pair of transmitters and by an extended 
search area. 

17. The method of claim 16, wherein the region is defined 
by a point corresponding to an original location of the trans 
mitter and a radius around the point comprising a minimum 
separation distance and an extended search distance. 

18. The method of claim 17, wherein the minimum sepa 
ration distance comprises the FCC rules section 73.207 mini 
mum separation distance. 

19. The method of claim 17, further comprising determin 
ing the extended search distance, wherein determining the 
extended search distance comprises: 

analyzing a field strength over an original community of 
license for the transmitter at the alternative location, 
wherein the transmitter at the original location is asso 
ciated with the original community of license; and 

determining a first distance between the original location 
of the transmitter and the alternative location while 
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maintaining a minimum field strength level over the 20. The method of claim 19, wherein the minimum field 
original community of license for the transmitter at the strength level is user-defined. 
alternative location, wherein the first distance comprises 
the extended search distance. ck 


