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METHOD AND SYSTEM FOR USE OF 
TRANSMITTED LOCATION INFORMATION IN 

SPORTING EVENTS 

[0001] This application claims priority from US. Provi 
sional Patent Application Ser. No. 60/370,152 of William 
Chesser ?led Apr. 8, 2002, titled METHOD AND SYSTEM 
FOR USE OF GIS IN SPORTING EVENTS. The entirety of 
that provisional application is incorporated herein by refer 
ence. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to use of geographic 
locating devices or systems for sporting event applications, 
and in particular, to use a of Geographic Information System 
(GIS) for such sporting events as football. 

[0004] 2. Background of the Technology 

[0005] One of the problems in football and other sports is 
accurately deciding questions about player, ball, and other 
moveable object positions on the ?eld or other playing area. 
When ambiguities arise in the game that threaten the overall 
fairness of play or a particular match, they most often arise 
in these areas. 

[0006] Examples of such problems in football game situ 
ations, for eXample, include the folloWing: 

[0007] 1. Players Who are in control of the ball sometimes 
step out of bounds, either by being forced out or on accident. 
When they step out, play must cease. HoWever, due to such 
factors as the limited number of of?cials on the ?eld, and the 
limitations of human vision of those of?cials even When they 
are in the perfect position for observation, particularly given 
that such events may happen in a very short time period, a 
player’s stepping out of bounds or not stepping out could be 
under question and dif?cult to discern. 

[0008] 2. In order to score a touchdoWn, the ball must 
cross the plane of the opposing team’s goal line While under 
the control of an offensive player. When there is a “dog pile” 
on the goal line, and the player in control of the ball is buried 
under this pile, it is dif?cult if not impossible for of?cials to 
accurately tell Whether the ball crossed the plane in the 
player’s possession because there are simply too many 
bodies in the Way. 

[0009] 3. When a player makes a diving catch, it is 
sometimes dif?cult to tell Whether or not he retained full 
control of the ball or if the ball touched the ground at some 
point (Which Would result in an incompletion) during the 
catch. 

[0010] Similar issues arise With regard to other games or 
sporting events. There remains an unmet need to provide 
further accuracy in determining certain play events and 
results. 

SUMMARY OF THE INVENTION 

[0011] The present invention overcomes the above men 
tioned problems of the prior art, as Well as others, by 
providing a method and system for accurate (to, for 
eXample, Within millimeters of accuracy) tracking and log 
ging of player, ball, and/or other object movements in a 
given area (e.g., ?eld or court) using application of features 
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in accordance With eXisting GIS technologies. In an embodi 
ment of the present invention, transmissions from a trans 
mitter attached to the moving object to be tracked are used 
in conjunction With a plurality of receivers and a processor 
to precisely determine the object’s location and movement. 
The produced location and movement data is usable to 
simulate play of the game, to determine play events or 
outcomes, and to alloW modeling and other use of the data 
produced. In another variation, a camera, microphone, or 
other directional recorder is used With the location and 
movement data to track play. In yet another variation, data 
associated With the player or other moving object is used for 
such purposes to assist in identi?cation of players and to 
ease broadcast commentary. 

[0012] With the present invention, such questions as 
Whether a player has stepped out of bounds and Whether a 
pass completion has occurred are able to be determined 
much more accurately. Further, ball spotting, for eXample, 
after individual plays, is able to be much more accurate, and 
ansWers to questions about Whether a player reached a ?rst 
doWn mark can be more precisely determined. In addition, 
the measuring and recording aspects of the system can be 
used to solve more Wide reaching problems, such as the 
folloWing: 
[0013] 1. Player and ball movement data that has been 
collected via the present invention can be made available to 
the coaches and planning staff of various teams. This infor 
mation may be used for such purposes as running statistical 
models of player movements. Such statistical models are 
able, for example, to assist coaches, planning staff, and 
players With improving their game play by making the sport 
more scienti?cally analyZable. 

[0014] 2. Player and ball movement data of opposing 
teams may be used by coaches and planning staff in con 
junction With their oWn team data to run statistical simula 
tions of upcoming matches betWeen home teams and rivals. 
This alloWs better planning of offensive and defensive 
strategies, again resulting in a more scienti?cally 
approached game. 

[0015] 3. Player and ball movement data may be used by 
video game makers or other entities having a need for 
precise game-related data, alloWing more accurate team 
simulations in video games or other applications. Instead of 
running generic team strategies, for eXample, With enough 
team data, game manufacturers are able to design simula 
tions that very accurately mimic the game play of speci?c 
teams or players. For eXample, When playing against the 
2004 Rams in computer simulation, the Computerized Rams 
Would actually perform in a stistically similar manner to the 
real team. Individual player simulations Would behave, 
statistically, just like their real life counterparts. With 
enough data points, computer generated player models could 
even be made to appear to run and move With very similar 
motions to the real player they mimic. Also, teams that could 
never actually play each other due to temporal displacement, 
such as the 2004 Rams and the 2024 Giants, could be pitted 
against each other in computer simulated games. 

[0016] 4. Real time player and ball motion data is able to 
be broadcast or otherWise transmitted over relatively loW 
bandWidth Internet or other netWork connections. This 
alloWs anyone With the right rendering softWare, for 
eXample, to use a computer or other device containing a 
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processor to simulate in real time an actual game that they 
might otherwise be unable to vieW due to lack of access 
(e.g., due to lack of bandwidth, or lack of local coverage) 

[0017] In an embodiment of the present invention, data 
received from such inputs as player or player body part 
locations and ball tracking devices are tracked in real time. 
The data is analyZed for current position and used, for 
eXample, to generate a model of player and ball positions on 
a virtual ?eld or other playing area, Which represent the 
actual ?eld of play, or for other purposes, such as to check 
a particular ball spot. 

[0018] Analyses in this embodiment are performed in real 
time to track player positions on the ?eld. Also analyZable 
in real time are such inputs or factors as the position of the 
ball, Whether or not the ball Was currently being controlled 
by a player, and if so, by What player. Further, for eXample, 
the relative position of the ball on the ?eld, in combination 
With data about the player controlling it, can be used, for 
eXample, to determine Whether or not the player controlling 
the ball stepped out of bounds, crossed the plane of the goal 
line, or crossed the plane of ?rst doWn marker. 

[0019] An embodiment of the present invention includes a 
system and method for gathering and analyZing data using a 
processor and analysis techniques knoWn in the art, such as 
computer modeling. There are many Ways analysis could be 
undertaken, Which may vary in implementation depending, 
for eXample, on such factors as the frequency of data 
collection and the type of data collected. In one embodiment 
of the present invention, analysis is performed using a point, 
line, and polygon vector model. 

[0020] Additional advantages and novel features of the 
invention Will be set forth in part in the description that 
folloWs, and in part Will become more apparent to those 
skilled in the art upon examination of the folloWing or upon 
learning by practice of the invention. 

BRIEF DESCRIPTION OF THE FIGURES 

[0021] 
[0022] FIG. 1 is representative diagram of an eXample 
?eld and a player, ball, or other object movement being 
tracked on the ?eld, in accordance With an embodiment of 
the present invention; 

[0023] FIG. 2 is a representative diagram of a data col 
lection and analysis system, in accordance With an embodi 
ment of the present invention; 

[0024] FIG. 3 presents a representative diagram of a data 
collection and analysis system for use With a netWork, such 
as the Internet, in accordance With another embodiment of 
the present invention; 

In the draWings: 

[0025] FIG. 4 is a representative diagram of a football 
?eld With transmitters shoWn at intersections of ?eld mark 
ings, in accordance With one embodiment of the present 
invention; 
[0026] FIG. 5 contains a representative diagram of an 
eXample player shoe With a transmitter located therein, in 
accordance With embodiments of the present invention; 

[0027] FIG. 6 contains a representative diagram of an 
eXample shoe position relative to an out-of-bounds line, in 
accordance With embodiments of the present invention; 
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[0028] FIG. 7 contains a representative diagram of an 
eXample hand versus ball position, in accordance With an 
embodiment of the present invention; 

[0029] FIG. 8 is an example How diagram of transmission 
and storage of data for moveable objects for a sporting 
event, in accordance With an embodiment of the present 
invention; 
[0030] FIG. 9 presents a How diagram of collection and 
use of transmitted data for modeling or simulating a sporting 
event, in accordance With an embodiment of the present 
invention; 
[0031] FIG. 10 shoWs a How diagram of collection and 
use of transmitted data for directing a camera, microphone, 
or other directable sporting event information collection 
device, in accordance With an embodiment of the present 
invention; and 

[0032] FIG. 11 is a How diagram of collection and use of 
transmitted data for identifying information associated With 
the object to Which a transmitter is attached, in accordance 
With an embodiment of the present invention. 

DETAILED DESCRIPTION 

[0033] In order to perform the GIS or other positional 
analysis for sporting events, embodiments of the present 
invention include devices and methods for data collection, 
data management, and other uses, such as modeling and 
statistical analysis, camera or microphone control, and 
player tracking assistance, as described further beloW and in 
conjunction With the attached ?gures. 

[0034] Data Collection 

[0035] Various aspects of methods and systems for an 
eXample data collection feature, in accordance With an 
embodiment of the present invention, Will noW be described 
in greater detail. It should be noted that, While one particular 
method of data collection Will be described in greater detail 
beloW—in accordance With an embodiment of the present 
invention relating to Global Positioning System (GPS) 
analogous data collection—it Will be apparent to those 
skilled in the art, upon learning and practice of the present 
invention, that other methods may also be used. 

[0036] In general, data collection, in embodiments of the 
present invention, is accomplished in accordance With use of 
any of any of a number of knoWn systems for tracking 
positional data Within a knoWn three-dimensional space, 
such as a building or stadium. In accordance With embodi 
ments of the present invention, such systems generally 
include one or more of the folloWing functions. First, a 
player and other tracked moving object database is com 
piled. This database could include, for example, information 
on each individual player, such as eXact shoe siZe, hand 
thickness (from palm to the back of the hand, and ?nger 
length). This data may be collected before the start of each 
neW game (although in some cases, archive data could be 
used) and is used, for eXample, to generate a neW database 
for that game. In one embodiment of the present invention, 
each player has associated table entries for containing infor 
mation in a repository, such as a database. Into this table are 
input such data as the above-mentioned information, as Well 
as movement information for the particular game being 
played. In one embodiment, as indicated above and as Will 
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be further described below, the ball and/or each other 
moveable object to be tracked is also measured exactly and 
has its oWn associated table of information. 

[0037] Movement information and the siZe, shape, and 
boundaries of the ?eld or other three-dimensional space 
involved can be ascertained by several knoWn location 
techniques. One embodiment of the present invention 
includes methods for collecting precise, accurate data using 
data Within the electromagnetic spectrum. For example, 
existing technologies are knoWn in the art that utiliZe 
cellular signal strength information to determine the direc 
tion of signal. (Such a system could be used in accordance 
With the present invention to make similar triangulations as 
an alternative to those methods used in the embodiment 
described in more detail beloW relating to GPS-like trian 
gulation.) Any number of knoWn systems could be used— 
hoWever, one important factor involved in any technology 
for data collection used is the capability to collect precise, 
transmitter output information about player movements over 
a period of time and in small enough increments, such that 
exact position can be either knoWn or extrapolated from the 
received data. 

[0038] Further, the corresponding number of transmitters 
used for data collection in some embodiments described 
herein is variable. For example, in the particular embodi 
ment described in further detail beloW, the transmitters in 
each shoe and on the back of each hand are useful for the 
particular example application. In an alternative to the 
embodiment described, for example, the transmitters in the 
helmet could be dispensed With. Further, for example, some 
aspects of the variation described beloW alloW collection and 
use of data so as to permit interpolation or other data 
development (e.g., the transmitter placement on hands in 
conjunction With player hand measurement data alloWs 
determination or interpolation of the outer points of a 
player’s possible reach and direction of facing). Conversely, 
more transmitters could be used to produce more accurate or 
precise data. 

[0039] Example Method and System for Data Collection 
Using GPS-Like Triangulation 

[0040] One exemplary embodiment of the present inven 
tion utiliZes GPS-like triangulation principles. In conjunc 
tion With this embodiment, in some variations, each player 
Wears a number of small radio transmitters. In one example 
in accordance With this embodiment, six transmitters are 
used: one in the center/bottom of each shoe, one on the 
center/back of each hand (e.g., Within gloves), and tWo in the 
helmet—one in front and one in back. In one embodiment, 
these transmitters transmit tWo pieces of information: their 
oWn designation and the current time, by means of a 
psuedorandom time interval signal similar to that found in 
GPS satellites, as is knoWn in the art. The designation of 
each transmitter includes appropriate player identi?cation 
information and the transmitter’s position on the player 
(e.g., Bears #39, right hand). 

[0041] In one embodiment, masts for collection of data 
transmitted by the transmitters (also referred to interchange 
ably herein as “receivers”) are mounted at several positions 
around the stadium, or other three-dimensional area of 
interest, at varying heights. In one embodiment, each trans 
mitter is matched With a set of 12 collection arrays. Less 
masts are used in other embodiments to reduce data collec 
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tion, or are otherWise varied in number for particular appli 
cations (e.g., additional masts used so as to provide an 
increased degree of accuracy). In other embodiments, less 
than a collection array for each transmitter is used for similar 
reasons. In the particular embodiment being described, 12 
collection arrays are used for redundancy and more preci 
sion than the minimum that may actually be needed for 
operation. 

[0042] The time differential of signal reception among 
masts alloWs calculation by triangulation of the position of 
any player at any given time, in a similar manner, as is 
knoWn in the art, to the Way a GPS hand unit calculates its 
position on the earth. One difference betWeen the GPS hand 
unit technique of the prior art and the present invention is 
that in GPS, multiple transmissions are generated from 
multiple satellites, Which, When received by an individual 
hand unit, can be analyZed to provide the unit’s position, 
While the present invention uses the reverse of this approach. 
In particular, With the present invention, since the three 
dimensional space at issue is con?ned With regard to, for 
example, the enclosed sporting event (e.g., all action taking 
place in a limited arena or stadium), loWer poWer transmit 
ters can be used, and the signal is received by multiple 
receptors. The receptors then use What is essentially the 
same type of information (e.g., travel time of signal from 
transmitter Y to position X yields distance from Y to X, and, 
likeWise, the distance from Y to Z, Y to A, etc., Where Y is 
a transmitter and the other variables are receivers) to trian 
gulate each transmitter’s position, and thus the correspond 
ing moving object’s location (e.g., the position of a hand). 
This system is used to track every transmitter position on the 
?eld (e.g., each of the transmitters associated With each of 
the players, as Well as those of the ball and other moving 
objects). 

[0043] Field Parameters 

[0044] The parameters of the ?eld of play are also calcu 
lable and trackable via use of transmitters. Alternatively, the 
positions of the relevant locations in the area of play may be 
predetermined or otherWise knoWn, for example, relative to 
the receiver locations. In one embodiment, transmitters are 
placed at appropriate points for a given application (e.g., at 
the four corners of a ?eld, at the intersection of the boundary 
markers and each lateral side of the goal line, at the 
intersection of each yard marker and the goal line). By 
tracking the static position of the ?eld With points that can 
be connected to form lines, and by combining this informa 
tion With the dynamic positions for player and ball move 
ments (Which, for example, may be collected as a series of 
snapshots, as described further beloW), tracking of the 
position of any transmitter or group of transmitters on the 
?eld and the relative position of any transmitter or group of 
transmitters to any other transmitter or group of transmitters 
provides suf?cient data to alloW easy calculations and deter 
minations to be made for use, for example, in computer 
modeling or other softWare. 

[0045] In addition, among other things, the shoe siZe and 
hand thickness of each player are knoWn and inputtable into 
the system, alloWing additional simple rule calculations to 
be made. For example, if a player’s shoe is four inches Wide, 
and the player’s foot connects With the plane of the ?eld less 
than tWo inches to the line demarcated by the out of bounds 
line, the computer can easily calculate the “at least” part of 
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the player’s shoe is out of bounds on a particular play (e.g., 
given that the transmitter is located, for example, in the 
center of a shoe having known parameters). 

[0046] Further, for example, if a player’s hand transmitters 
are on either side of the spheroid described by the points of 
the ball’s transmitters, then the ball is knoWn to be under the 
control of that player. The present invention may similarly 
be applied to many other examples of play and use of this 
type. Each of these examples can be used, for example, to 
generate decision rules for computer modeling of the game. 

[0047] Data Collection 

[0048] In an embodiment of the present invention, posi 
tional data is collected at some suitable time interval, such 
as every 1/10 of a second. Each data point generated in this 
manner produces a quantity in a ?eld, for example, in a 
relational database keyed to a particular transmitter of a 
particular player for a particular game. The points of data 
collected in this manner, When associated With each other 
and other data, are usable, for example, to model the player’s 
and ball’s movements. This data is also usable, for example, 
for analysis of player positions, for statistical computer 
modeling and analysis of team play, and for the prediction 
of the outcome of future competitions of rival teams. The 
data can also be broadcast to computer programs capable of 
generating real time models of games (e.g., computer simu 
lations of games). This data is also usable for other purposes, 
such as to statistically model team and individual play for 
the purpose of creating very realistic computer games. 

[0049] Data Management 

[0050] Some aspects of data management for the present 
invention have been described or are inferrable by those 
skilled in the art from above description of data collection. 
In one embodiment of the present invention, data points are 
stored in a relational database using, for example, multiple 
variations of Redundant Arrays of Inexpensive Disks 
(RAID), for example, for purposes of redundancy and to 
enhance speed of storage and access. Since the data is vector 
data in this example, the amount of data collected is small 
for the number of applications that can use the data. 

[0051] Uses 

[0052] As Will be apparent to those skilled in the art, there 
are many potential uses for the technology of the present 
invention. The above process has been described using 
football as an example; hoWever, the invention could clearly 
be used to monitor and collect data for a large variety of 
sports and other activities. 

[0053] Simulation Modeling 

[0054] In an embodiment of the present invention, data is 
generated at a rate determined by the user. Positional data is 
broadcast continuously or in pulses by the sensors mounted 
in, for example, the football or a particular player’s shoes. 
An array of sensors picks up these pulses and determines 
Where they are located using triangulation techniques knoWn 
in several ?elds, among them global positioning and radio 
triangulation. At a time increment determined by the user, 
such as every 1/10 of a second, the instruments performing 
the triangulation generate an entry under the appropriate 
record or ?eld of a database, for example, the football ?eld 
or record. The entry includes the position, in terms, for 
example, of X, Y, Z cartesian coordinates, as determined by 
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the sensors at the time of the reading. In one embodiment, 
the entry has an associated time of reading for the position. 

[0055] A database collection of such information can be 
used by those skilled in the art as a resource for many types 
of modeling. For example, a simple and obvious use of such 
data Would be to build a computer simulation of player and 
ball movements. When a programmer designs a graphic 
representation of a football player, it may be necessary to 
?rst design the 2-D rendering of the 3-D player. If this 
representation is to be made to appear to move, it is 
necessary to provide data that instructs the model as to hoW 
and Where it should move. Positional data of each limb, for 
example, must be speci?ed incrementally so that, for 
example, if the player is intended to appear to be running, 
each limb Will move in a ?uid motion similar to that of a real 
life moving player. 

[0056] Once a model of a player is rendered and the 
computer is programmed in such a Way that it can automati 
cally reference a pattern of movement that a player model 
should exhibit during an action such as running, the present 
invention is able to cause the model of the player to appear 
to run in place. Adding a background and elements to 
indicate a sense of distance, in conjunction With relative 
player location in the area of play, make it possible to make 
the model appear to move from point A to point B Within the 
modeled area of play. 

[0057] In one embodiment of the present invention, cur 
rently programmed models knoWn in the art can be used, but 
rather than, for example, re-using a typical pattern of posi 
tional points to describe the movement of players’ limbs 
superimposed on a background to simulate motion, actual 
positional data of each player’s recorded movements are 
used to more accurately simulate movement on a ?eld of 
play. When all the data available is used in conjunction With 
multiple player models and ball models, the present inven 
tion is able, by substituting the actual recorded data from a 
sporting event for the generic movement data generally used 
in such modeling, to very accurately and precisely simulate 
the game. 

[0058] As has been demonstrated in a variety of currently 
available multi-player netWorked computer games, by using 
individual players’ processing poWer to generate graphic 
simulations, bandWidth of a netWork can be greatly con 
served, so that a realistic simulation of action can take place 
over a large netWork While only broadcasting relatively 
small amounts of data. Users of the above-described system 
are able, for example, to connect to a broadcasting site or 
central server via a netWork, such as the Internet, and receive 
player motion data in real time. This data is then used by 
modeling softWare on, for example, a computer or other 
processing device remote from the server to simulate accu 
rately, in real time, a football game that the user otherWise 
Would not be able to observe visually due to, for example, 
broadcast restrictions. 

[0059] Statistical Analysis 

[0060] Once a large enough amount of data has been 
collected, statistical analysis of individual player or each 
player’s movements can be performed to determine, for 
example, hoW a player might be most likely to react to a 
given situation on the ?eld of play. Once this analysis has 
been performed, among other uses it is possible to simulate 
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games that might never actually take place in the real World. 
For example, using previously collected data as a model, a 
player’s typical reactions in given situations could be pre 
dicted in real time using a processor, and a neW database of 
player motion data generated based on that prediction infor 
mation. 

[0061] Further, by causing several models With predict 
able patterns of behavior to engage interactively With each 
other in simulated conditions, entire games never possible in 
the real World could be played by a computer by continu 
ously analyZing player data and iteratively generating neW 
data based on the statistical predictions thus provided. 
Because the thus generated data sets could potentially be 
large, a high degree of predictivity of outcomes could be 
generated. 

[0062] This type of modeling could also be used in a 
variety of other Ways. For example, so-called fantasy foot 
ball leagues could choose players—even players not cur 
rently playing, and simulate league play against each other 
over an entire simulated season. Participants could even 
Watch the simulated games played out one by one by the 
computer if desired, and, for even more statistical accuracy, 
entire seasons could be modeled multiple times to get an 
average overall of the probable outcome for a given fantasy 
league. 

[0063] Camera/Monitor Control Linked to Transmitted 
Data 

[0064] In an embodiment of the present invention, cam 
eras or other typically used directional items for recording 
sporting events, such as directional microphones, are option 
ally usable in conjunction With player and ball positional 
data to enhance recordation, to ease recording of the event, 
and for other purposes, such as to provide greater accuracy 
in determining play outcome. Since player and ball posi 
tional data are being tracked, in an embodiment of the 
present invention, computer controlled cameras or direction 
microphones, for example, placed about the stadium and 
controlled by controllers that are communication linked to 
the transmitters can be used to track any individual player’s 
movements and sound, as Well as those of the ball and/or 
other moving objects. This generates a second, reliable 
stream of data for human analysis in case of con?ict (e.g., for 
instant replay veri?cation of play outcome). 

[0065] For example, current art already alloWs camera 
tracking of a transmitter if the camera position is knoWn and 
the transmitter can be tracked. Using the above-described 
system, computer controlled cameras, mounted in the stands 
of a sporting event could automatically track the ball or a 
given player. By accessing the database that is being con 
tinuously updated by the positional data being broadcast by, 
for example, the players and ball, an automated camera 
having a knoWn position relative to the ?eld of play could be 
made to alWays point at, for example, the ball. Since the 
camera Would “knoW” its oWn position relative to the ?eld 
of play and Would also have access to the positional data of 
the players and other moving objects (Which Would continu 
ously update to provide each player’s or the ball’s relative 
positions on the ?eld, for example), the camera is able, in 
accordance With use of triangulation and/or other methods 
knoWn in the art, to be made to alWays point in the direction 
of a given player or the ball. 
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[0066] Player Identi?cation and Commentator Assistance 

[0067] In order more accurately to describe Which players 
are involved in certain aspects of play at sporting events, 
sports commentators must have a thorough knoWledge of 
every player’s name and jersey number so that they can 
accurately describe events as the events take place on the 
?eld of play. At the pace at Which sporting events currently 
take place, and because of the high number of players that 
may be potentially on the ?eld, this can be dif?cult for a 
commentator to track, especially a commentator neW to a 
given sport. 

[0068] Since individual transmitters could be keyed to 
particular players in the above system, it is relatively easy to 
superimpose, for example, players’ names above their heads 
on a vieWing screen that folloWs and stays With players as 
they move in real or near-real time. For a commentator, this 
Would mean that, for example, by Watching a screen, they 
could alWays easily be able to tell Which players Were 
involved in particular plays or particular portions of plays 
during a game, Without having to knoW or even being able 
to see a given player’s jersey number. 

[0069] For example, a computer or other processor and/or 
other devices knoWn in the art, by accessing player posi 
tional data, could project, in the appropriate place, just that 
player’s name onto a normal television screen that is also 
broadcasting the live image of the game. (It is obvious that, 
in order for this to Work properly, the positions of the 
cameras being used to record the live image relative to the 
?eld of play Would have to be knoWn.) 

[0070] This type of system Would be useful in football but 
Would also be particularly useful in basketball, Where com 
mentators must keep track of rapidly changing events and 
numerous passes and player substitutions. For example, by 
analyZing ball movements in real time, a computer or other 
processor could predict such things as Whether a player Was 
making a pass or taking a shot at the basket. When the ball 
has left a given player’s hands, that player’s superimposed 
name could ?ash or change color or other Wise indicate that 
a pass had been made. The name could ?ash in a different 
sequence or change to a different color if a shot is made. 
When a second player takes possession of the ball (in the 
case of a pass, for example) that player’s name could ?ash 
or change color to indicate that he or she had received the 
pass. If an opposing player took possession, a different color 
or ?ash pattern could be used to indicate a steal. By utiliZing 
various aspects of the present invention, commentators With 
relatively little experience could thus very rapidly and 
accurately make commentary on a sporting event just by 
observing the superimposed images. In addition, a computer 
or other processor and associated devices could be used to 
simulate commentary Without any human interaction. 

[0071] Description of Figures 

[0072] References Will noW be made in detail to embodi 
ments of the present invention, examples of Which are 
illustrated in the accompanying draWings. 

[0073] FIG. 1 is representative diagram of an example 
?eld and a player, ball, or other object movement being 
tracked on the ?eld, in accordance With an embodiment of 
the present invention. As shoWn, the limits of the ?eld 1 are 
received or otherWise knoWn, and the movement of the 
object 2 is tracked. In an example application of FIG. 1, 
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positional data for the movement of the object 2 is collected 
as a series of points relative to the ?eld of play 1. 

[0074] FIG. 2 is a representative diagram of a data col 
lection and analysis system, in accordance With an embodi 
ment of the present invention. A transmitter 10 for a moving 
object transmits 11 positional data to receivers 12, 13, 14, 
15, Which are coupled to a signal processing device 18. The 
positional data is received via coupling to a processor, such 
as a processor contained Within a terminal 20. The terminal 
20 may comprise, for example, a personal computer (PC), a 
minicomputer, a microcomputer, a main frame computer, a 
telephone device, or other device that includes a processor. 
The received information from the signal processing device 
18 is analyZed, for example, on the ?y by modeling softWare 
contained Within the terminal 20, such as vector-based 
softWare, as is knoWn in the art. In one embodiment, the 
terminal 20 includes a repository, such as a database, or 
coupling to a repository. Such couplings may include Wired, 
Wireless, or ?ber optic links, for example. 

[0075] In one embodiment, the modeling softWare is 
capable of making or assisting With making rule decisions, 
such as Whether or not a player’s foot touched out of bounds, 
or Whether the ball crossed the plane of the goal line While 
under a player’s control. Data is optionally stored in the 
repository for future use. 

[0076] In operation, as shoWn in FIG. 2, the receivers 12, 
13, 14, 15 provide information on the position of the moving 
object received from the transmitter 10 to the signal pro 
cessing device 18, Which in turn provides the information to 
a processor, such as a processor in a terminal 20 coupled to 
the signal processing device 18. The processor uses the 
receiver location information in, for example, three dimen 
sional modeling systems. 

[0077] In one example using the modeling system of FIG. 
2, the transmitter 10, Which is located on a ball, broadcasts 
a signal at 1/ 10 of a second intervals. The processor includes 
use of information on the time increments betWeen signals. 
By measuring, for example, the differential amount of time 
of reception of signals, depending on the ball’s distance 
from the individual receivers 12, 13, 14, 15, the processor 
can determine the distance betWeen the ball and any given 
receiver 12, 13, 14, 15. By using the information on the 
distance of the transmitter 10 from, for example, tWo or 
more of the four receivers 12, 13, 14, 15, for example, the 
processor can triangulate (or, for example, quadrangulate) 
the position of the transmitter every 1/10 of a second. 

[0078] Similar transmitters 10 may be located on or 
attached to each player and each other moving object in the 
sporting event. In one embodiment, each transmitter 10 is 
unique and broadcasts a unique signal. This feature alloWs 
any one transmitter 10 to be isolated from any other or group 
of others. 

[0079] There are other Ways to accomplish location deter 
mination, in accordance With embodiments of the present 
invention. For example, the direction a transmitter is from a 
given receiver can be determined by signal strength. By 
knoWing the direction of the transmitter relative to a number 
of receivers (as feW as tWo), the position of the transmitter 
can be determined. With more than the minimum number of 
transmitters, an “average” of locations can be determined to 
more precisely locate the transmitter. 
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[0080] FIG. 3 presents a representative diagram of a data 
collection and analysis system for use With a netWork, such 
as the Internet, in accordance With another embodiment of 
the present invention. As shoWn in FIG. 3, the system 
includes a number of the same or similar components to 
those shoWn in FIG. 2, but, in this embodiment, data from 
the signal processing device 18 is communicated to a 
processor housed on a server 30, such as PC, minicomputer, 
microcomputer, main frame computer, or other device hav 
ing a processor and a repository or coupling to a repository. 
Alternatively, the signal processing device 18 could com 
municate the data to the server 30 via a netWork, such as the 
Internet. 

[0081] In the embodiment shoWn in FIG. 3, the positional 
data received from the signal processing device is processed 
and transmitted, for example, via a netWork 32, such as the 
Internet, so that remote users 33, such as individuals at 
terminals 35 Who do not have the bene?t of televised or 
other coverage of the event can, With proper modeling 
softWare, vieW a rendition of the game by utiliZing the 
positional data, properly processed using methods described 
above in conjunction With methods and devices knoWn in 
the art. 

[0082] The data can also be made available, for example, 
for use by coaching staffs on the sidelines or otherWise. The 
data can be used to “?ne tune” team and individual play. The 
data can also be used, for example, to model teams against 
one another for preparation for upcoming events. The data 
can further, for example, be made available to game com 
panies or others, such as for use to accurately model team 
play in games. 

[0083] FIG. 4 is a representative diagram of a football 
?eld With transmitters shoWn at intersections of ?eld mark 
ings, in accordance With one embodiment of the present 
invention. In this embodiment, the transmitters (e.g., 41) 
transmit information to the receivers regarding the position 
of the various intersections of markings on the ?eld 40. 

[0084] FIG. 5 contains a representative diagram of an 
example player shoe With a transmitter located therein, in 
accordance With embodiments of the present invention. 
FIG. 6 contains a representative diagram of an example shoe 
position relative to an out-of-bounds line, in accordance 
With embodiments of the present invention. FIG. 7 contains 
a representative diagram of an example hand versus ball 
position, in accordance With an embodiment of the present 
invention. 

[0085] For example, if a the dimensions of a player’s shoe 
50 are knoWn, each point on the shoe 50 can be approxi 
mately determined relative to a transmitter 51 in the shoe 50. 
Similarly, as shoWn in FIG. 6, a determination can be made 
as to the position of the player’s foot 50 in relation to 
boundary markers 60. Similar calculations can be made for 
ball position, player control of the ball, etc. For example, in 
FIG. 6, if A>B, then the processor may determine that the 
player is in bounds. 

[0086] In another example, as shoWn in FIG. 7, if the line 
D described by the points of transmitters 70, 71 on a football 
72 falls betWeen the right hand and left hand position 
transmitters 74, 75 of a player (e.g., located in player 
gloves), then the determination may be made that the player 
has control of the ball. 
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[0087] FIG. 8 is an example How diagram of transmission 
and storage of data for moveable objects for a sporting 
event, in accordance With an embodiment of the present 
invention. As shoWn in FIG. 8, transmitters are attached to 
the moveable objects and optionally placed elseWhere, such 
as at key points on the play area 80. Transmitted information 
from the transmitters is received by at least tWo receivers 81. 
The received transmission information, along With play area 
information, is used to identify the position of the object 
relative to the play area 82. Position and other data are then 
optionally stored in a repository, such as a database 83. 

[0088] FIG. 9 presents a How diagram of collection and 
use of transmitted data for modeling or simulating a sporting 
event, in accordance With an embodiment of the present 
invention. As shoWn in FIG. 9, transmitters are attached to 
the moveable objects and optionally placed elseWhere, such 
as at key points on the play area 90. Transmitted information 
from the transmitters is received by at least tWo receivers 91. 
The received transmission information, along With play area 
information, is used to identify the position of the object 
relative to the play area 92. Position and other data are then 
optionally stored in a repository, such as a database 93. The 
data are then used to model or simulate a sporting event 94. 

[0089] FIG. 10 shoWs a How diagram of collection and 
use of transmitted data for directing a camera, microphone, 
or other directable sporting event information collection 
device, in accordance With an embodiment of the present 
invention. As shoWn in FIG. 10, transmitters are attached to 
the moveable objects and optionally placed elseWhere, such 
as at key points on the play area 100. Transmitted informa 
tion from the transmitters is received by at least tWo receiv 
ers 101. The received transmission information, along With 
camera, microphone, or other collection device location 
information, is used to identify the position of the object 
relative to the collection device 102. The relative position 
information for the collection device is then used to con 
tinuously direct the collection device toWard the object 103. 

[0090] FIG. 11 is a How diagram of collection and use of 
transmitted data for identifying information associated With 
the object to Which a transmitter is attached, in accordance 
With an embodiment of the present invention. As shoWn in 
FIG. 11, transmitters are attached to the moveable objects 
and optionally placed elseWhere, such as at key points on the 
play area 10. Transmitted information from the transmitters 
is received by at least tWo receivers 111. The received 
transmission information, optionally, along With play area 
information, is used to identify the object 112. The identity 
information, and, optionally, the relative location of the 
object to the play area, is then communicated to a user 113, 
such as by presenting the relative location of the object With 
an indicated identi?er for the object. 

[0091] Example embodiments of the present invention 
have noW been described in accordance With the above 
advantages. It Will be appreciated that these eXamples are 
merely illustrative of the invention. Many variations and 
modi?cations Will be apparent to those skilled in the art. 

1. A method for determining sporting event position 
information, the method comprising: 

receiving transmission data from a sporting event trans 
mitter; and 

determining a position of the sporting event transmitter. 
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2. The method of claim 1, further comprising: 

producing a representation of sporting event play using 
the position transmission data. 

3. The method of claim 1, further comprising: 

comparing the position transmission data to data for a 
sporting event playing area to determine the position of 
the sporting event transmitter relative to at least one 
knoWn location in the playing area. 

4. The method of claim 1, Wherein the sporting event 
transmitter is attached to a moveable object having dimen 
sions, the method further comprising: 

interpolating locations of the dimensions of the moveable 
object using the position of the sporting event trans 
mitter. 

5. The method of claim 1, further comprising: 

receiving the position transmission data in a repository. 
6. The method of claim 1, further comprising: 

receiving the sporting event playing space data in a 
repository. 

7. The method of claim 1, Wherein the sporting event 
transmitter transmits electromagnetic Waves. 

8. The method of claim 1, Wherein the position of the 
sporting event transmitter is determined by a plurality of 
receivers. 

9. The method of claim 8, Wherein the position of the 
sporting event transmitter is determined by triangulation 
using the plurality of receivers. 

10. The method of claim 3, further comprising: 

determining a play outcome using the compared position 
transmission data and sporting event playing space 
data. 

11. The method of claim 3, further comprising: 

statistically analyZing the received position transmission 
data. 

12. The method of claim 11, further comprising: 

providing an option to play a simulated sporting event 
using the statistically analyZed position transmission 
data. 

13. The method of claim 1, Wherein the sporting event 
transmitter is located on at least one selected from a group 
consisting of a player’s equipment, a ball, a moveable ?eld 
marker, and an of?cial’s equipment. 

14. A method for controlling a sporting event camera, the 
sporting event camera having an orientation, the method 
comprising: 

receiving position transmission data from a sporting event 
transmitter, the sporting event transmitter having a 
position; and 

varying the orientation of the sporting event camera to 
track the position of the sporting event transmitter. 

15. A method for receiving sporting event sound using a 
directional sound receiving device, the method comprising: 

receiving position transmission data from a sporting event 
transmitter, the sporting event transmitter having a 
position; and 

directing the directional sound receiving device to track 
the position of the sporting event transmitter. 
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16. A method for identifying a moveable object in a 
sporting event, the method comprising: 

receiving position transmission data from a sporting event 
transmitter attached to the moveable object, the sport 
ing event transmitter transmitting position information 
and an associated identi?er for the moveable object; 
and 

communicating the associated identi?er information for 
the moveable object. 

17. The method of claim 16, Wherein communicating the 
associated identi?er information for the moveable object 
includes: 

displaying the associated identi?er information for the 
moveable object. 

18. The method of claim 16, further comprising: 

using the communicated identi?er information for the 
moveable object in a broadcast. 

19. A system for determining sporting event position 
information, the system comprising: 

a sporting event transmitter; 

a plurality of receivers for receiving information trans 
mitted by the sporting event transmitter; and 
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a processor for determining a position of the sporting 
event transmitter using the information received by the 
plurality of receivers. 

20. The system of claim 19, Wherein a terminal houses the 
processor. 

21. The system of claim 20, Wherein the terminal is 
selected from a group consisting of a personal computer, a 
minicomputer, a main frame computer, a microcomputer, 
and a telephone device. 

22. The system of claim 19, Wherein the processor is 
coupled to a netWork. 

23. The system of claim 22, Wherein the netWork is the 
Internet. 

24. The system of claim 22, Wherein the processor is 
housed on a server. 

25. The system of claim 19, further comprising a reposi 
tory coupled to the processor. 

26. The system of claim 22, further comprising a user 
terminal coupled to the netWork. 

27. A system for determining sporting event position 
information, the system comprising: 


