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SIGILS FOR USE WITH APPAREL 

RELATED APPLICATION INFORMATION 

0001. This application is a continuation-in-part applica 
tion of Provisional U.S. Patent Application No. 60/463,825, 
entitled “Targets For Use With Interactive Activity 
Devices, filed on Apr. 17, 2003, and naming Albert Shum, 
Thomas Foxen, James Meschter and Yves Behar as inven 
tors, which application is incorporated entirely herein by 
reference. This application is also a continuation-in-part 
application of U.S. patent application Ser. No. 10/286,396, 
entitled “Interactive Gaming Apparel For Interactive Gam 
ing,” filed on Oct. 30, 2002, and naming Albert Shum, 
Thomas Foxen and James Meschter as inventors, which 
application is incorporated entirely herein by reference as 
well. 

FIELD OF THE INVENTION 

0002 The invention relates to the use of sigils, such as 
marks or devices for interacting with an image tracking or 
recognition System. Various aspects of the invention may be 
particularly applicable to apparel bearing Sigils that can be 
used with interactive gaming or training devices, where the 
operation of the device is controlled in response to the 
wearer's movements. Various aspects of the invention also 
may be used to associate information with the wearer of 
apparel bearing a Sigil. 

BACKGROUND OF THE INVENTION 

0003. In recent years, the Sophistication and capability of 
computerS has steadily increased. AS they have, the number 
of uses of computers for both busineSS and recreation has 
increased as well. For example, computer-based virtual 
reality devices that provide feedback based upon the iden 
tification of a user or the detection of a user's physical 
movements have grown in popularity. These devices (gen 
erally referred to hereafter as interactive activity devices for 
convenience) include, for example, computer games. With 
these games, a user moves his or her own arms, legs, head 
or entire body location in order to accomplish the goals of 
the computer game. Interactive activity devices also include 
electronic training devices, which are used to improve 
desired skills for a wide variety of athletic activities or job 
tasks. For example, with Some types of interactive electronic 
training devices, a user may practice a particular movement 
of a body part and receive feedback in response, to indicate 
whether the user is moving in the desired manner. 
0004 While a number of different interactive activity 
devices are growing in use, the tools employed by a user to 
control these devices are often primitive. For example, many 
interactive activity devices require that a user wear an 
unwieldy and Sometimes uncomfortable accessory that will 
allow the device to track the position of the user. These 
accessories may be, for example, a belt or bands with a 
prominent reflective disk in front for reflecting infrared 
WWCS. 

0005. In addition to tracking a user's movement, many 
computers now are being employed to recognize images. 
That is, computers now are being used to identify an image 
and then associate particular information with that image. 
For example, optical character recognition Software can 
distinguish the letter “T” from the letter “q.” Based upon this 
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recognition, another Software program, Such as a word 
processing program, can employ an ASCII value for the 
recognized character 'T' Still other uses of image recog 
nition include retina pattern and fingerprint Scans for per 
Sonal identification, obstacle and boundary recognition for 
automobile guidance, and document watermark recognition 
for navigating a browser to an Internet Site associated with 
the watermark. While techniques for pattern recognition 
have become very Sophisticated, however, pattern recogni 
tion is not typically employed in Such day-to-day activities 
as electronic gaming, athletics, or shopping. 

BRIEF SUMMARY OF THE INVENTION 

0006 Advantageously, various examples of the invention 
provide Sigils in the form of a graphic mark or markS. 
Apparel with these marks can be conveniently and comfort 
ably employed by the user of an interactive activity device, 
and yet may still accurately be detected by the device. Some 
examples of the invention relate to apparel displaying 
graphic marks as tracking marks that can be visible tracked 
by an interactive activity device. The apparel may be con 
Vertible from one form, in which the tracking marks are 
partially or completely hidden, to another form in which the 
tracking marks are prominently displayed for detection by 
an interactive activity device. Alternately or additionally, the 
apparel may include tracking marks made from material that 
appears highly reflective to an interactive activity device, 
but which does not appear highly reflective to a casual 
observer. 

0007. Other examples of the invention may include 
apparel with Sigils in the form of electronic targets for 
detecting a user's movement. For example, the apparel may 
be footwear with an accelerometer that indicates when a user 
has stepped upon a Surface, the degree of pressure applied by 
the footwear against a Surface, or both. Also, Some types of 
electronic targets may transmit an electromagnetic Signal, 
Such as a light, infrared or ultrasound Signal, to indicate their 
position (and thus the position of a user's body part) to an 
interactive activity device. Still further, some electronic 
targets may determine their position using, for example, 
radio triangulation, and then transmit their position (and the 
position of a user's body part) to an interactive activity 
device. 

0008 Still other embodiments of the invention may pro 
vide Sigils in the form of graphic marks that can be recog 
nized by, e.g., a computer System. For example, Some 
embodiments of the invention may provide apparel display 
ing graphic marks that can be recognized by an interactive 
activity device. The interactive activity device may then take 
Some action upon recognizing a graphic mark according to 
various implementations of the invention. Thus, if the inter 
active activity device is a game, then it may provide a player 
wearing apparel bearing a graphic mark with access to a 
game level or playing environment that is not otherwise 
available. Alternately or additionally, apparel bearing a 
graphic mark according to the invention may be recognized 
by, e.g., a computer in a retail Sales location or at a Sporting 
event. Upon recognizing the graphic mark, the computer 
System may arrange for the wearer to receive a purchase 
credit, coupon, or other reward or prize. Further, the com 
puter System may store information relating to the wearer in 
a database, and Subsequently employ that information to 
provide the wearer with, e.g., product or Sports information. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0009. The foregoing Summary of the invention, as well as 
the following detailed description of preferred embodi 
ments, is better understood when read in conjunction with 
the accompanying drawings, which are included by way of 
example, and not by way of limitation with regard to the 
claimed invention. 

0.010 FIG. 1 illustrates apparel employing tracking 
marks according to one embodiment of the invention. 

0.011 FIG. 2 illustrates the use of the apparel illustrated 
in FIG. 1 with an interactive computer game. 

0012 FIG. 3A is a front elevational view of apparel, 
particularly a shirt bearing tracking marks according to 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 

0013 FIG. 3B is a first partial perspective view of a 
sleeve of the apparel depicted in FIG. 3A. 

0.014 FIG. 3C is a second partial perspective view of a 
sleeve of the apparel depicted in FIG. 3A, the apparel being 
in configuration to expose the tracking markS. 

0.015 FIG. 4 is a front elevational view of apparel, 
particularly a Shirt bearing tracking marks, according to yet 
another embodiment of the invention. 

0016 FIG. 5A is a front elevational view of apparel, 
particularly a shirt bearing tracking marks according to 
another embodiment of the invention. 

0017 FIG. 5B is a first partial perspective view of a 
sleeve of the apparel depicted in FIG. 5A, the apparel being 
in a configuration to conceal the tracking markS. 

0.018 FIG. 5C is a second partial perspective view of a 
sleeve of the apparel depicted in FIG. 5A, the apparel being 
in configuration to expose the tracking markS. 

0019 FIG. 5D is a front elevational view of apparel, 
particularly a pair of pants bearing tracking marks according 
to another embodiment of the invention. 

0020 FIG. 6A is a first front elevational view of apparel, 
particularly a shirt bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 

0021 FIG. 6B is a second front elevational view of the 
apparel depicted in FIG. 6A, the apparel being in a con 
figuration to expose the tracking markS. 

0022 FIG. 6C is a first front elevational view of apparel, 
particularly a pair of pants bearing tracking marks according 
to another embodiment of the invention, the apparel being in 
a configuration to conceal the tracking markS. 

0023 FIG. 6D is a second front elevational view of the 
apparel depicted in FIG. 6C, one leg portion of the apparel 
being in a configuration to expose the tracking markS. 

0024 FIG. 7A is a front elevational view of two types of 
apparel according to yet another embodiment of the inven 
tion, particularly a shirt bearing tracking marks and a pair of 
pants bearing tracking marks, the apparel being in a con 
figuration to conceal the tracking markS. 
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0025 FIG. 7B is a first partial perspective view of a 
sleeve of the apparel depicted in FIG. 7A, the apparel being 
in a configuration to conceal the tracking markS. 
0026 FIG. 7C is a second partial perspective view of the 
sleeve of the apparel depicted in FIG. 7A, the apparel being 
in a configuration to expose the tracking markS. 

0027 FIG. 8A is a front elevational view of apparel, 
particularly a dress bearing tracking marks according to 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 
0028 FIG. 8B is a perspective view of the apparel 
depicted in FIG. 8A, the apparel being in a configuration to 
expose the tracking markS. 

0029 FIG. 9A is a first front elevational view of apparel, 
particularly a shirt bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 
0030 FIG. 9B is a first partial perspective view of a 
sleeve of the apparel depicted in FIG. 9A, the apparel being 
in a configuration to conceal the tracking markS. 

0031 FIG.9C is a second partial perspective view of the 
sleeve of the apparel depicted in FIG. 9A. 
0032 FIG. 9D is a third partial perspective view of the 
sleeve of the apparel depicted in FIG. 9A, the apparel being 
in a configuration to expose the tracking marks. 

0033 FIG. 9E is a second front elevational view of the 
apparel depicted in FIG. 9A, the apparel being in a con 
figuration to expose the tracking markS. 

0034 FIG. 10A is a first front elevational view of 
apparel, particularly a shirt bearing tracking marks accord 
ing to yet another embodiment of the invention, the apparel 
being in a configuration to conceal the tracking markS. 
0035 FIG. 10B is a first partial perspective view of a 
sleeve of the apparel depicted in FIG. 10A, the apparel 
being in the configuration to conceal the tracking markS. 
0036 FIG. 10C is a second partial perspective view of 
the sleeve of the apparel depicted in FIG. 10A. 
0037 FIG. 10D is a third partial perspective view of the 
sleeve of the apparel depicted in FIG. 10A, the apparel 
being in a configuration to expose the tracking markS. 

0038 FIG. 10E is a second front elevational view of the 
apparel depicted in FIG. 10A, the apparel being in the 
configuration to expose the tracking markS. 

0039 FIG. 11A is a front elevational view of apparel, 
particularly a shirt bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 

0040 FIG. 11B is a front elevational view of the apparel 
depicted in FIG. 11A, the apparel being in a configuration 
to expose the tracking markS. 

0041 FIG. 12A is a front elevational view of two types 
of apparel, particularly a shirt bearing tracking marks and a 
pair of pants bearing tracking marks according to yet other 
embodiments of the invention, the two types of apparel 
being in a configuration to conceal the tracking markS. 
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0042 FIG. 12B is a front elevational view of the two 
types of apparel depicted in FIG. 12A, the two types of 
apparel being in a configuration to expose the tracking 
markS. 

0043 FIG. 13A is a first front elevational view of 
apparel, particularly a Shirt bearing tracking marks accord 
ing to yet another embodiment of the invention, the apparel 
being in a configuration to conceal the tracking markS. 
0044 FIG. 13B is a second front elevational view of the 
apparel depicted in FIG. 13A, one sleeve of the apparel 
being in a configuration to expose the tracking markS. 
004.5 FIG. 13C is a first front elevational view of 
apparel, particularly a pair of pants bearing tracking marks 
according to another embodiment of the invention, the 
apparel being in a configuration to conceal the tracking 
markS. 

0046 FIG. 13D is a second front elevational view of the 
apparel depicted in FIG. 13C, one leg portion of the apparel 
being in a configuration to expose the tracking markS. 
0047 FIG. 14A is a perspective view of two types of 
apparel, particularly a Shirt bearing tracking marks and a pair 
of pants bearing tracking marks according to yet another 
embodiment of the invention. 

0.048 FIG. 14B is a partial perspective view of a sleeve 
of the apparel depicted in FIG. 14A, the sleeve being in a 
configuration to expose the tracking marks. 
0049 FIG. 14C is a partial perspective view of a leg 
portion of the apparel depicted in FIG. 14A, the leg portion 
being in a configuration to expose the tracking markS. 

0050 FIG. 15A is a front elevational view of apparel, 
particularly a shirt bearing tracking marks according to yet 
another embodiment of the invention. 

0051 FIG. 15B is a first partial perspective view of a 
sleeve of the apparel depicted in FIG. 15A, the apparel 
being in a configuration to conceal the tracking markS. 
0.052 FIG. 15C is a second partial perspective view of 
the sleeve of the apparel depicted in FIG. 15A, the apparel 
being in a configuration to expose the tracking markS. 
0.053 FIG. 16A is a first perspective view of apparel, 
particularly a shirt bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 
0054 FIG. 16B is a second perspective view of the 
apparel depicted in FIG. 16A. 
0055 FIG.16C is a third perspective view of the apparel 
depicted in FIG. 16A, the apparel being in a configuration 
to expose the tracking markS. 
0056 FIG. 17A is a perspective view of apparel, par 
ticularly a shoe bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 

0057 FIG. 17B is a side elevational view of the apparel 
depicted in FIG. 17A, the apparel being in a configuration 
to expose the tracking markS. 
0.058 FIG. 18A is a first perspective view of apparel, 
particularly a shoe bearing tracking marks according to 
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another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 

0059 FIG. 18B is a second perspective view of the 
apparel depicted in FIG. 18A, the apparel being in a 
configuration to expose the tracking markS. 

0060 FIG. 19A is a first perspective view of apparel, 
particularly a shoe bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 

0061 FIG. 19B is a second perspective view of the 
apparel depicted in FIG. 19A. 

0062 FIG. 19C is a third perspective view of the apparel 
depicted in FIG. 19A, the apparel being in a configuration 
to expose the tracking markS. 

0063 FIG.20A is a first side elevational view of apparel, 
particularly a shoe bearing tracking marks according to 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 

0064 FIG. 20B is a second side elevational view of the 
apparel depicted in FIG. 20A, the apparel being in a 
configuration to expose the tracking markS. 

0065 FIG.21A is a first side elevational view of apparel, 
particularly a Sock bearing tracking marks according to 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking marks. 

0.066 FIG. 21B is a second side elevational view of the 
apparel depicted in FIG. 21A, the apparel being in a 
configuration to expose the tracking markS. 

0067 FIG. 22A is a first perspective view of apparel, 
particularly a Sock bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 

0068 FIG. 22B is a second perspective view of the 
apparel depicted in FIG. 22A, the apparel being in a 
configuration to expose the tracking markS. 

0069 FIG.23A is a first side elevational view of apparel, 
particularly a hat bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 
0070 FIG. 23B is a perspective view of the apparel 
depicted in FIG.23A, the apparel being in the configuration 
to conceal the tracking markS. 

0071 FIG. 23C is a second side elevational view of the 
apparel depicted in FIG. 23A, the apparel being in a 
configuration to expose the tracking markS. 

0072 FIG.24A is a first side elevational view of apparel, 
particularly a hat bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 

0073 FIG. 24B is a perspective view of the apparel 
depicted in FIG. 24A, the apparel being in the configuration 
to conceal the tracking markS. 

0074 FIG.24C is a second side elevational view of the 
apparel depicted in FIG. 24A, the apparel being in configu 
ration to expose the tracking markS. 
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0075 FIG. 25A is a front elevational view of apparel, 
particularly a pair of pants bearing tracking marks according 
to yet another embodiment of the invention, the apparel 
being in a configuration to conceal the tracking markS. 

0076 FIG. 25B is a first perspective view of the apparel 
depicted in FIG. 25A, the apparel being in the configuration 
to conceal the tracking markS. 
0077 FIG. 25C is a second perspective view of the 
apparel depicted in FIG. 25A. 

0078 FIG.25D is a third perspective view of the apparel 
depicted in FIG. 25A, the apparel being in a configuration 
to expose the tracking markS. 

007.9 FIG. 25E is a front elevational view of apparel, 
particularly a shirt bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 

0080 FIG. 25F is a back elevational view of apparel 
depicted in FIG. 25E, the apparel being in the configuration 
to conceal the tracking markS. 
0081 FIG. 25G is a perspective view of a sleeve of the 
apparel depicted in FIG. 25E, the apparel being in a 
configuration to expose the tracking markS. 

0082 FIG. 26A is a perspective view of two types of 
apparel, particularly a Shirt bearing tracking marks and a pair 
of pants bearing tracking marks according to yet other 
embodiments of the invention, the apparel being in configu 
rations to conceal the tracking markS. 
0083 FIG. 26B is a first partial perspective view of a 
sleeve of the apparel depicted in FIG. 26A, the apparel 
being in the configuration to conceal the tracking markS. 
0084 FIG. 26C is a second partial perspective view of 
the sleeve of the apparel depicted in FIG. 26A, the apparel 
being in a configuration to expose the tracking markS. 

0085 FIG. 27A is a first perspective view of apparel, 
particularly a band bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 

0.086 FIG. 27B is a second perspective view of the 
apparel depicted in FIG. 27A. 
0087 FIG.27C is a third perspective view of the apparel 
depicted in FIG. 27A, the apparel being in a configuration 
to expose the tracking markS. 

0088 FIG. 28A is a first perspective view of apparel, 
particularly a band bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 

0089 FIG. 28B is a side elevational view of the apparel 
depicted in FIG. 28A. 
0090 FIG. 28C is a second perspective view of the 
apparel depicted in FIG. 28A, the apparel being in a 
configuration to expose the tracking markS. 
0.091 FIG. 29A is a perspective view of apparel, par 
ticularly a band bearing tracking marks according to another 
embodiment of the invention, the apparel being in a con 
figuration to conceal the tracking markS. 
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0092 FIG.29B is a top plan view of the apparel depicted 
in FIG. 29A, the apparel being in a configuration to expose 
the tracking marks. 
0093 FIG. 30A is a perspective view of apparel, par 
ticularly a band bearing tracking marks according to another 
embodiment of the invention, the apparel being in a con 
figuration to conceal the tracking markS. 
0094 FIG. 30B is a side elevational view of the apparel 
depicted in FIG. 30A, the apparel being in a configuration 
to expose the tracking markS. 
0.095 FIG. 31A is a first perspective view of apparel, 
particularly a band bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 
0096 FIG. 31B is a second perspective view of the 
apparel depicted in FIG. 31A. 
0097 FIG. 31C is a third perspective view of the apparel 
depicted in FIG. 31A, the apparel being in a configuration 
to expose the tracking markS. 
0.098 FIG. 32A is a first perspective view of apparel, 
particularly a band bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 
0099 FIG. 32B is a second perspective view of the 
apparel depicted in FIG. 32A. 
0100 FIG.32C is a third perspective view of the apparel 
depicted in FIG. 32A, the apparel being in a configuration 
to expose the tracking markS. 
0101 FIG. 33A is a first perspective view of apparel, 
particularly a band bearing tracking marks according to yet 
another embodiment of the invention, the apparel being in a 
configuration to conceal the tracking markS. 
0102 FIG. 33B is a second perspective view that depicts 
an additional band of the apparel depicted in FIG. 33A. 
0103 FIG.33C is a third perspective view of the apparel 
depicted in FIG. 33A. 
0104 FIG. 33D is a fourth perspective view of apparel 
depicted in FIG. 33A that shows the additional band in a 
configuration to expose the tracking markS. 

0105 FIG. 34A is a front elevational view of apparel, 
particularly a pair of pants bearing tracking marks and a 
band bearing tracking marks according to yet another 
embodiment of the invention, one leg portion of the pants 
being in a configuration to conceal the tracking markS. 

0106 FIG. 34B is a first perspective view of the band 
depicted in FIG. 34A. 
0107 FIG.34C is a second perspective view of the band 
depicted in FIG. 34A. 

0108 FIGS. 35A-35C illustrate a top elevational view of 
apparel, particularly hand and wrist bands according to Still 
other embodiments of the invention, providing tracking 
markS. 

0109 FIG. 36 illustrates a flowchart describing a method 
of manufacturing a piece of apparel with a graphic mark 
according to various embodiments of the invention. 
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0110 FIG. 37 illustrates the use of a camera with an 
interactive device according to various embodiments of the 
invention. 

0111 FIG. 38 illustrates a graphic representation of the 
operation of retroreflectivity. 

0112 FIG. 39 illustrates a camera for use with the 
invention according to Still other embodiments of the inven 
tion. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0113. Overview 
0114 Various examples of the invention relate to the use 
of Sigils that may be worn or otherwise carried by a user, and 
which will cause a device, Such as a computer, to perform a 
function associated with the Sigil. For example, a Sigil 
according to various embodiments of the invention may take 
the form of a graphic mark that can be conveniently and 
comfortably displayed on apparel worn by the user of an 
interactive activity device, and yet may still accurately be 
detected by the device. With some examples of the inven 
tion, the graphic marks may serve as tracking marks that can 
be positionally tracked by the interactive activity device. 
The apparel may be convertible from one form, in which the 
tracking marks are partially or completely hidden, to another 
form in which the tracking marks are prominently displayed 
for detection by an interactive activity device. With other 
embodiments of the invention, a graphic mark may alter 
nately or additionally cause a device to take Some action 
when the mark is recognized. For example, a particular 
graphic mark may be provided on apparel for use with an 
interactive game. When the game recognizes that graphic 
mark, the game may then provide the player wearing the 
graphic mark with access to a game environment that would 
otherwise be unavailable. 

0115 With still other examples of the invention, a sigil 
according to the invention may take the form of an electronic 
target that allows another device to detecting a user's 
movement. For example, the Sigil may be an accelerometer 
provided in footwear that indicates when a user has stepped 
upon a Surface, the degree of preSSure applied by the 
footwear against a Surface, or both. Further, with Some types 
of electronic targets, the electronic target may transmit an 
electromagnetic signal, Such as a light, infrared or ultra 
Sound signal, to indicate its position (and the position of a 
user's body part) to another device, Such as an interactive 
activity device. With still other types of electronic targets, 
the target may determine its position using, for example, 
radio triangulation, and then transmit its position (and the 
position of a user's body part) to another device, Such as an 
interactive activity device. 

0116 Still other embodiments of the invention may pro 
vide Sigils in the form of graphic marks that can be recog 
nized by a device, Such as a computer System, So as to 
prompt the device to perform Some function. For example, 
Some embodiments of the invention may provide apparel 
displaying graphic marks that can be recognized by an 
interactive activity device. The interactive activity device 
may then take Some action upon recognizing a graphic mark 
according to various implementations of the invention. 
Thus, apparel bearing a graphic mark according to various 
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embodiments of the invention may be recognized by, e.g., a 
computer in a retail Sales location or at a Sporting event. 
Upon recognizing the graphic mark, the computer System 
may arrange for the wearer to receive a purchase credit, 
coupon, or other reward or prize. Further, the computer 
System may store information relating to the wearer in a 
database, and Subsequently employ that information to pro 
vide the wearer with, e.g., product or Sports information. 
0117 Interactive Activity Devices 
0118 Tracking Marks 
0119 FIG. 1 illustrates one example of a piece of apparel 
according to various embodiments of the invention. AS Seen 
in this figure, the apparel bears a plurality of graphic marks 
in the form of tracking marks. More particularly, FIG. 1 
shows a shirt 101 that includes a chest tracking mark 103, a 
left cuff tracking mark 105, and a right cuff tracking mark 
107. Each of these tracking marks 103-107 may have a 
distinctive appearance, Such as the appearance of a croSS 
shape as shown in FIG. 1. Moreover, each tracking mark 
103-107 faces toward the front of the shirt 101 (that is, 
toward the front of a user wearing the shirt 101), so that the 
tracking marks 103-107 will appear in images taken by one 
more cameras of an interactive activity device used by the 
WCC. 

0120 In the illustrated embodiment, the remainder of the 
shirt 101 other than the tracking marks 103-107 may be a 
different color from the tracking marks 103-107, to provide 
good contrast between the tracking marks 103-107 and the 
remainder of the shirt 101. For example, the tracking marks 
103-107 may be bright white, while the remainder of the 
shirt 101 may be a dark blue, brown, or black. This high 
contrast between the tracking marks 103-107 and the back 
ground of the shirt 101 will assist an interactive activity 
device employing a camera to distinguish the tracking marks 
103-107 from the background provided by the shirt 101. 
Moreover, the distinctive croSS shape of the tracking marks 
103-107 may assist a suitably-programmed interactive activ 
ity device to identify and distinguish these marks 103-107 
from the background provided by the shirt 101. For 
example, the cross-shaped tracking marks 103-107 be useful 
when the interactive activity device is programmed to dis 
tinguish a croSS Shape from other shapes imaged by a camera 
O CaaS. 

0121 AS will be appreciated by those of ordinary skill in 
the art, the tracking marks 103-107 can be applied to the 
Shirt 101 using a variety of techniques. For example, the 
tracking marks 103-107 may be stitched to the shirt 101, 
adhered to the shirt 101 using any suitable adhesive, or 
woven or knitted into the material of the shirt 101. Further, 
the tracking marks 103-107 can be printed onto the shirt 101 
using a pad printing technique. The tracking marks 103-107 
also can be heat transferred onto the shirt 101, die Subli 
mated onto the shirt 101, or simply died into the material of 
the shirt 101. In addition, the tracking marks 103-107 can be 
glued onto the shirt 101, impregnated into the shirt 101 
using, for example, thermoforming, or etched into the mate 
rial of the shirt 101. Still further, the tracking marks 103-107 
can be permanently mechanically attached to the shirt 101 
using any Suitable fastening mechanism, Such as pins or 
Staples. It should also be appreciated that, where desired, 
each tracking mark 103-107 can be applied to the shirt 101 
using a different technique. For example, the chest tracking 
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mark 103 may be stitched to the shirt 101, while the left cuff 
and right cuff tracking marks 105 and 107 may be silk 
Screened onto the sleeves of the shirt 101. 

0.122 Use Of Tracking Marks With An Interactive Activ 
ity Device 
0123 The use of the shirt 101 according to one embodi 
ments of the invention is shown in FIG. 2. As seen in this 
figure, a user 201 dons the shirt 101, and stands before an 
interactive activity device 203 which, in the illustrated 
embodiment, may be an interactive game. More particularly, 
the user 201 stands within the playing area defined for the 
interactive computer game 203. The interactive computer 
game 203 includes a pair of video cameras 205 and a display 
monitor 207. The interactive computer game 203 also 
includes a processing unit 209. The processing unit 209 has 
a tracking mark recognition module 211 and a response 
module 213. The tracking mark recognition module 211 
receives images from the cameras 205. From these images, 
the tracking mark identification module 211 identifies one or 
more tracking marks in the visual fields of the cameras 205, 
and determines the movement, if any, of the identified 
tracking markS. 
0.124 For example, the tracking mark identification mod 
ule 211 may employ an algorithm to identify a tracking mark 
by distinguishing pixels having a particular color in an 
image obtained by a camera 205 from pixels in that image 
of other colors. Alternately, the tracking mark identification 
module 211 may identify a tracking mark by distinguishing 
the brightness of pixels corresponding to the tracking mark 
from the other pixels in an image obtained by the camera 
205. Still further, the identification module 211 may identify 
a tracking mark by distinguishing pixels of a relatively 
uniform brightness, Shade, or color that are arranged in a 
particular shape. Thus, an interactive activity device may 
distinguish pixels corresponding to a tracking mark arranged 
in a croSS shape from pixels having a similar color, Shade or 
brightness arranged in another shape. 
0.125. Once the tracking mark identification module 211 
identifies one or more tracking marks, it then determines the 
movement of the identified tracking marks. Algorithms for 
determining the movement of identified images are well 
known in the art, and thus will not be discussed here in 
further detail. For example, the tracking mark identification 
module 211 may use the “city block” method of determining 
the three-dimensional position of an imaged tracking mark 
by comparing the position of a Specific location on the mark 
in the image from one camera 205 with the position of the 
Same location on the tracking mark in a simultaneous image 
from another camera 205, for the entire area of the tracking 
mark. 

0.126 With some embodiments of the invention, the 
tracking mark identification module 211 may additionally 
determine movement of the user's extremities from the 
detected movement of the tracking marks. For example, 
using inverse kinematics, the tracking mark identification 
module 211 may determine that a user has moved his or her 
right forearm based upon the detected rotation of one 
tracking mark (located at the user's wrist) about another 
Stationary tracking mark (located at the user's elbow). The 
use of reverse kinematics is also well known in the art, and 
thus will not be described here in detail. 

0127 Based upon the detected movement of the tracking 
marks, the response module 213 then provides a correspond 
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ing response on the monitor 207. For example, the interac 
tive activity device may be an interactive game. If the 
objective of the game is for the player to position himself or 
herself So as to block a virtual Soccer ball from entering a 
virtual goal, then the response module 213 will determine if 
the movement of any of the tracking marks 103-107 will 
place that tracking mark between the Virtual Soccer ball and 
the virtual goal. If the response module 213 determines that 
one of the tracking marks 103-107 has moved to a virtual 
location between the virtual Soccer ball and the Virtual goal, 
then the response module 213 may display a Soccer ball 
moving away from the player 201, indicating that the player 
has successfully blocked the ball. On the other hand, if the 
response module 213 determines that the movement of the 
tracking marks 103-107 does not place a tracking mark 
between the virtual Soccer ball and the virtual goal, then the 
response module 213 may display a Scoring indicator indi 
cating that the player 201 has given up a point in a virtual 
Soccer game. 

0128. It should be noted that, with various embodiments 
of the invention, the tracking mark identification module 211 
(or a separate recognition module) may additionally recog 
nize a tracking mark and then associate qualitative informa 
tion with one or more of the tracking marks. Thus, a user 
may wear apparel that displays a Special tracking mark, Such 
as a Specific number or pattern. Upon recognizing this 
number or pattern, the interactive activity device 203 may 
then provide the operation of the interactive activity device 
with one or more special features of functions. 
0129. For example, if the interactive activity device 203 
is a virtual Soccer goal-blocking game, the user may wear a 
Shirt bearing the number of a Soccer player that is particu 
larly good at blocking high shots on the goal. When the 
tracking mark identification module 211 (or separate recog 
nition module) recognizes the number, the game 203 may 
then relax the user's requirements for Successfully blocking 
a “high virtual shot on the virtual goal. Alternately, if the 
interactive activity device 203 provides a training program 
to assist a user in exercising with handheld or Strapped-on 
weight, the tracking mark identification module 211 may 
recognize the mass of the weight from its color, and the 
game 203 will then adjust the training program accordingly. 

0130 Still further, the interactive activity device 203 may 
use the qualitative information to allow the wearer's acceSS 
(or, alternately, block the wearer's access to) various fea 
tures of the interactive activity device 203. For example, if 
the interactive activity device 203 is a game, then the device 
203 may provide the wearer of a specific tracking mark with 
access to a particular game environment (which may include 
a particular game “level”). Further, the device 203 may 
provide a wearer with access to Statistics associated with the 
wearer's mark. Accordingly, if the game is, e.g., a basketball 
Simulation game, wearing a tracking mark corresponding to 
the uniform number of a particular professional basketball 
player may provide the wearer with access to the wearer's 
own game Statistics and/or the real playing Statistics for that 
professional basketball player. 

0131 Moreover, the qualitative information from a track 
ing mark may be used to Start a game within the game that 
the wearer is playing. That is, a game player wearing a 
particular tracking mark may be able to employ the mark to 
open another type of electronic game embedded within the 
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game that the wearer is already playing. A wearer of a 
particular tracking mark thus may be able to, for example, 
preview or play without restriction a new game that is 
embedded within the game that the wearer is already play 
ing. Further, the tracking mark can be used to access game 
play with a particular player over a network, or to invoke 
game preferences or other previously-Saved information 
asSociated with the wearer's tracking mark. 
0132) The use of tracking marks may be particularly 
beneficial for playing a game (or performing Some other 
interactive function) over a network of interconnected com 
puting devices, Such as the Internet or a local intranet. For 
example, with Some embodiments of the invention, the 
interactive activity device 203 may allow a person wearing 
a particular tracking mark to access a specific network Site 
(Such as an Internet page) based upon qualitative informa 
tion represented by or associated with a tracking mark. 
Again, if the interactive activity device 203 is a game, then 
the wearer of a particular tracking mark may be able to use 
the qualitative information represented by that mark to 
access a network Site corresponding to a Specific gaming 
group or to another game player. Thus, the interactive 
activity device 203 may contact other users over a network 
based upon a recognized graphic mark. 

0.133 With some of these embodiments, the interactive 
activity device 203 may use the tracking marks only to 
obtain such qualitative information. The game 203 may then 
determine the user's position or movements using tech 
niques other than with the tracking marks, Such as by 
conventional infrared, visible light or Sonic positioning and 
motion detection techniques. 
0134. In addition to statically providing qualitative infor 
mation, the tracking marks may also provide qualitative 
information when moved. For example, the tracking mark 
identification module 211 (or separate recognition module) 
may recognize particular movements or motions of one or 
more tracking marks as character information or instruc 
tional information. Thus, with Some embodiments of the 
invention, a user may make a particular motion with one or 
more tracking marks, and the tracking mark identification 
module 211 (or separate recognition module) will recognize 
these motions to be an instruction to, e.g., turn off the game, 
change the type or characteristics of the game, input alpha 
numeric information, or provide other information to the 
interactive activity device 203. 
0135) Active Tracking Targets 

0.136 AS previously noted, various embodiments of the 
invention may include or employ apparel bearing Sigils in 
the form of an active target that can be tracked by an 
interactive activity device. An active tracking target may, for 
example, be an electronic device that transmits a Signal over 
one or more frequencies of electromagnetic radiation. Thus, 
an active tracking target may transmit a light signal, an 
infrared Signal, an ultrasound Signal or a radio signal to the 
interactive activity device. This signal can then be received 
by the interactive activity device and used to determine the 
position of the target by, for example, conventional trian 
gulation techniques. 

0.137 Still further, some active tracking targets according 
to various embodiments of the invention may detect move 
ment of the user. These targets will then transmit the 
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detected information to the interactive activity device. For 
example, apparel according to Some embodiments of the 
invention may include one or more accelerometers for 
detecting the Speed and/or direction of a user's arm, leg, or 
other eXtremity, or even for detecting the Speed and/or 
direction of the user himself or herself. Accelerometers 
positioned in footwear also may be used to detect when a 
user places his or her foot down against a Surface, the force 
with which a user places his or her foot down against a 
Surface, or both. With these types of tracking targets, the 
accelerometers may be coupled with a transmitter, So that the 
information detected by the accelerometers can be transmit 
ted to the interactive activity device for determining the 
user's motion. 

0.138. With various embodiments of the invention, some 
tracking targets are intelligent in addition to being active. 
This type of tracking target, may, for example, determine its 
own position relative to the interactive activity device, and 
provide that position information directly to the interactive 
activity device. For example, Some electronic devices are 
capable of using electromagnetic Signals to triangulate their 
position to within a few inches. Accordingly, these types of 
electronic devices may be used to determine the position of 
user's hand, arm, foot, leg or other body part, or even the 
position of the user himself or herself. This position infor 
mation can then be transmitted to the interactive activity 
device. The interactive activity device can use the position 
information to determine the user's movement. 

0139 Recognition Devices 
0140. In addition to being used with interactive activity 
devices that track a user's position, various embodiments of 
the invention may employ Sigils with recognition devices. In 
these embodiments, the recognition device recognizes the 
Sigil and then associates Some qualitative information with 
that Sigil. The recognition device (or Some other device 
related to the recognition device) may then perform Some 
additional function based upon the associated qualitative 
information. 

0141 For example, with some embodiments of the inven 
tion, the recognition device may be a computer that receives 
images through a camera, Such as a CCD camera. With these 
embodiments, a Sigil according to the invention may be a 
graphic mark displayed on a user's apparel or otherwise 
carried by a user. When the user passes in front of the 
camera, the computer recognizes the graphic mark, and 
asSociates Some qualitative information with the graphic 
mark. 

0142. With some embodiments of the invention, the 
graphic mark may be unique. With these embodiments, the 
qualitative information may include individualized informa 
tion, Such as the name of a perSon registered as the wearer 
of the graphic mark, organizations with which the registered 
wearer is affiliated, and information generated based upon 
previous instances in which the graphic mark was recog 
nized. With still other embodiments, however, the graphic 
mark will not be unique, but will instead be associated with 
a group, product or other feature that may be common to 
multiple persons. With these embodiments, the qualitative 
information may be generic information, Such as character 
istics of the product or a related product, an incrementation 
of a register of the number of perSons wearing or otherwise 
using the product, an incrementation of a register of the 
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number of perSons affiliated with the group, and/or a list of 
items or activities associated with the product or the group. 
0143 A recognition device according to various embodi 
ments of the invention may, for example, be employed in a 
retail Setting. AS noted above, if a perSon is wearing apparel 
bearing a unique graphic mark, then the recognition device 
can associate Specific information with that graphic mark. In 
a retail Setting, for example, the recognition device may 
identify purchasing preferences or a purchasing history for 
a wearer. Based upon this information, the recognition 
device (or another related device) may then award the 
wearer with credit, coupons or other rewards for the pur 
chase or rent of goods and Services. Alternately or addition 
ally, the recognition device or other related device may 
direct the wearer to products or Services based upon the 
wearer's purchase history or other information associated 
with the wearer. 

0144). If a person is wearing apparel with a graphic mark 
common to a group, product, or other feature, then the 
recognition device (or another related device) may identify 
purchasing preferences or a purchasing history associated 
with the relevant group, product, or feature. The recognition 
device or other device may then direct the wearer to specific 
products or Services, or award the wearer with credit, 
coupons or other rewards based upon the information iden 
tified from the graphic mark. Further, recognition of graphic 
marks can be used to develop purchasing preferences or a 
purchasing history, for both individuals and for a group, 
product, or other feature corresponding to a graphic mark. 
0145 With various embodiments of the invention, a 
graphic mark may also be used in, for example, a Sports 
Setting. Thus, a recognition device at a Sporting event may 
be used to identify competitors in the event, their coaches or 
trainers, or other perSons related to the competitors. Alter 
nately or additionally, a recognition device may be used to 
identify Spectators at Sporting events. For example, if the 
Sporting event is a Soccer game, Some Spectators may wear 
apparel displaying a graphic mark associated with one 
Soccer team, while other spectators may wear apparel dis 
playing a different graphic mark associated with the oppos 
ing Soccer team. According to various embodiments of the 
invention, one or more recognition devices may be 
employed to determine how many spectators are affiliated 
with each team based upon recognition of the different 
graphic markS. 
0146 It should be noted that a recognition device accord 
ing to various embodiments of the invention may employ 
any type of recognition technique to recognize a graphic 
mark. AS noted above, various recognition techniques are 
known and employed for, e.g., facial character recognition, 
character recognition, retina pattern and fingerprint recog 
nition and the like. 

0147 Graphic Marks 
0148 Configurable Apparel Bearing Graphic Marks 
0149 The various graphic marks 103-107 on shirt 101 
are positioned externally and are generally exposed when 
player 201 is wearing shirt 101. As discussed above, graphic 
marks 103-107 may be formed to have relatively high 
contrast with respect to other portions of shirt 101, or 
graphic marks 103-107 may be formed to have a particular 
shape, color, or reflectivity, for example. Graphic marks 
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103-107 may, therefore, be a prominent feature of shirt 101. 
In Some instances, however, a wearer will not want his or her 
apparel to prominently display a graphic mark. For example, 
player 201 may prefer that graphic marks 103-107 be 
concealed in order to provide shirt 101 with a relatively 
conventional appearance when player 201 is not engaged in 
playing interactive computer game 203 or when player 201 
is in a public area, for example. 

0150. Similarly, when player 201 is within a playing area 
of interactive computer game 203, the positions of graphic 
marks 103-107 are detected and tracked by interactive 
computer game 203. Under Some circumstances, other indi 
viduals that are wearing apparel bearing graphic marks may 
also be within the playing area. The other individuals, 
however, may wish to remain undetected by interactive 
computer game 203. For example, the other individuals may 
be preparing to take part in interactive computer game 203, 
or the other individuals may be attempting to View display 
monitor 207 in order to evaluate the ability of player 201 to 
progreSS through the various challenges posed by interactive 
computer game 203. When the other individuals are within 
the playing area, the graphic marks on the apparel of the 
other individuals may be inadvertently detected by interac 
tive computer game 203, thereby affecting the game play of 
player 201. Accordingly, the other individuals may wish to 
conceal the various graphic marks to limit inadvertent 
detection by interactive computer game 203. 

0151. The following material discloses various types of 
apparel that each includes an article of wear and at least one 
Sigil in the form of a graphic mark. The articles of wear may 
vary Significantly within the Scope of various embodiments 
of the present invention to include Shirts, pants, Socks, shoes, 
hats, and wristbands, for example. Further, the articles of 
wear may be configured to Selectively conceal the graphic 
marks from view or to Selectively expose the graphic markS. 
Accordingly, a person wearing example of this apparel may 
conceal the graphic marks in public areas or conceal the 
graphic marks to prevent detection by an interactive activity 
device (or a recognition device) is desired. Similarly, the 
wearer may expose the graphic marks when detection by an 
interactive activity device (or a recognition device) is 
desired. 

0152 Some applications for an interactive activity 
device, Such as computer game 203, may require that the 
position of the hands be detected. For example, a computer 
game that Simulates the game of Volleyball may include 
game play that involves Setting or otherwise hitting a 
Volleyball. Accordingly, apparel in the form of a shirt may 
be utilized in conjunction with graphic marks positioned on 
the sleeves to provide interactive computer game 203 with 
accurate data concerning the position of the arms or hands. 
A shirt may also include one or more graphic marks posi 
tioned on the torso area to provide interactive computer 
game 203 with data concerning the position of the body. 

0153. Apparel having a long-sleeved shirt 301 and a pair 
of graphic marks 303 is depicted in FIGS. 3A-3C. In 
contrast with shirt 101, wherein graphic marks 103-107 are 
positioned externally and are generally exposed when a 
wearer is wearing shirt 101, an individual may selectively 
conceal or expose graphic marks 303. With reference to 
FIGS. 3A and 3B, graphic marks 303 are depicted as being 
positioned within sleeves 305 of shirt 301, thereby placing 
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Shirt 301 in a concealed configuration wherein graphic 
marks 303 are generally not visible and not detectable by 
interactive computer game 203. With reference to FIG. 3C, 
however, one of graphic markS 303 is depicted as protruding 
through a plurality of apertures 307 defined in one of sleeves 
305. Accordingly, FIG. 3C depicts shirt 301 in an exposed 
configuration, wherein graphic markS 305 are exposed and 
generally detectable by an interactive activity device. 

0154 Each of sleeves 305 are formed from two concen 
tric layers of material, and graphic markS 303 are positioned 
between the layers when shirt 301 is in the concealed 
configuration. A pair of tabS 309 is Secured to graphic marks 
303 and is utilized to convert shirt 301 from the concealed 
configuration to the exposed configuration. An end portion 
of each tab 309 extends from a wrist opening in each of 
sleeves 305. In order to convertshirt 301 from the concealed 
configuration to the exposed configuration, the individual 
grasps tabs 309 and pulls tabs 309 outward, thereby drawing 
graphic markS 303 toward the wrist openings and causing 
graphic marks 303 to flex outward and protrude through 
apertures 307. 

O155 Graphic marks 303 have the structure of a plurality 
of elongate Strips that are arranged in a generally circular or 
cylindrical manner within sleeves 305. In addition, graphic 
marks 303 are formed from a material that flexes outward 
when shirt 301 is in the exposed configuration and returns to 
a substantially planar configuration when shirt 301 is in the 
concealed configuration. Accordingly, a Variety of flexible 
materials, Such as textiles, rubber, or various polymer mate 
rials, may be utilized to form graphic marks 303. In order to 
ensure that graphic marks 303 are detectable by a desired 
interactive activity device, each graphic mark 303 may have 
a relatively high contrast with respect to other portions of 
shirt 301, or each graphic mark 303 may have a particular 
color, pattern, Shape, or reflectivity. 

0156 Tabs 309 may also form a detectable portion of 
graphic marks 303 when shirt 301 is in the exposed con 
figuration, thereby increasing the total detectable area of 
graphic markS303. In the concealed configuration, relatively 
small portions of tabs 309 extend outward from the wrist 
openings, as depicted in FIGS. 3A and 3B. In the exposed 
configuration, however, Significantly larger portions of tabs 
309 extend outward from the wrist openings and cover a 
portion of the hand, as depicted in FIG. 3C. Openings 
formed in the ends of tabs 309 may be placed around fingers 
to retain shirt 301 in the exposed configuration. When the 
individual intends to convert shirt 301 from the exposed 
configuration to the concealed configuration, the openings 
may be removed from the fingers and graphic marks303 will 
retreat into apertures 307 and become substantially con 
cealed. 

0157 Graphic marks 303, as depicted in FIGS. 3A-3C 
and discussed above, are positioned adjacent the wrist 
openings of Shirt 301. The general concept of utilizing a tab 
to Selectively conceal or expose graphic markS embedded 
within apparel may be applied to other areas of a shirt, Such 
as the elbow area, shoulder area, or torSo area, for example. 
Accordingly, the general Structure of graphic markS303 may 
be applied to other areas of a Shirt to provide an interactive 
activity device with data concerning the positions of the 
other areas. Furthermore, this general Structure could be 
applied to other types of apparel, Such as a pair of pants. For 
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example, the general Structure of graphic markS 303 could 
be applied to an area adjacent ankle openings of the pants to 
provide an interactive activity device with data concerning 
the positions of the feet or ankles. One skilled in the relevant 
art will recognize, therefore, that the general Structure dis 
closed with respect to shirt 303 may be applied to a variety 
of locations on the body and a variety apparel types. 
0158 Based upon the above discussion, shirt 301 and 
graphic markS 303 provide apparel for interactive activity 
devices that is convertible from a concealed configuration to 
an exposed configuration. In the concealed configuration, 
graphic marks 303 are substantially concealed from view 
and generally are not detectable by an interactive activity 
device. In the exposed configuration, however, graphic 
marks 303 are exposed and thus can be tracked by an 
interactive activity device. Additional articles of apparel that 
are convertible from a concealed configuration to an 
exposed configuration will be discussed in the following 
material. 

0159. Another type of apparel in accordance with the 
present invention, which includes a shirt 401 and graphic 
marks 403, is depicted in FIG. 4. Graphic marks 403 are 
located on a right sleeve 405 and a left sleeve 407 of shirt 
401. As represented in FIG. 4, right sleeve 405 is in a 
concealed configuration that Substantially conceals one of 
graphic marks 403. Left sleeve 407, however, is in an 
exposed configuration, wherein one of graphic markS 403 is 
visible and trackable by an interactive activity device. 
0160 Sleeves 405 and 407 have a corrugated structure 
that compresses and expands in the manner of an accordion. 
The corrugated Structure has Surfaces that alternately face 
toward a shoulder area of shirt 401 and face toward a wrist 
opening of shirt 401. The various surfaces that face the 
shoulder area are formed to have properties, Such as color, 
texture, and reflectivity, which are Substantially similar to a 
remainder of shirt 401. The various Surfaces that face the 
wrist opening, however, include the graphic markS 403, 
which have a contrast, color, shape, or reflectivity, for 
example, which is detectable and trackable by an interactive 
activity device. 
0.161 Right sleeve 405 is depicted in FIG. 4 as being in 
the concealed configuration. Accordingly, the corrugated 
structure of right sleeve 405 is compressed such that the 
Surfaces having graphic marks are hidden from View, and the 
other surfaces are visible. Astrap 409 that encircles the wrist 
opening of right sleeve 405 may be utilized by the individual 
to Secure right sleeve 405 in the concealed configuration. In 
contrast with right sleeve 405, left sleeve 407 is depicted in 
FIG. 4 as being in the exposed configuration. Accordingly, 
the corrugated structure of left sleeve 407 is expanded such 
that the Surfaces having graphic marks are exposed and 
trackable by an interactive activity device. A strap 409 that 
encircles the wrist opening of left sleeve 407 may be utilized 
by the individual to secure left sleeve 407 in the exposed 
configuration. 

0162 Shirt 401 is structured such that the graphic mark 
403 positioned on the right sleeve 407 may be concealed or 
exposed independently of the graphic mark 403 that is 
positioned on the left sleeve 407. One skilled in the relevant 
art will recognize that the ability to independently conceal 
and expose graphic markS 403 may have benefits in Specific 
applications for interactive activity devices. For example, an 
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interactive activity device that Simulates the game of bowl 
ing may be most effective if only one graphic mark 4.03 is 
detectable, thereby providing the interactive activity device 
with data concerning only the hand that graspS and releases 
the bowling ball. 
0163 When converting shirt 401 from the concealed 
configuration to the exposed configuration, sleeves 405 and 
407 are effectively converted from a short-sleeve configu 
ration to a long-sleeve configuration. In other words, the 
length of sleeves 405 and 407 increase in the process of 
converting shirt 401 from the concealed configuration to the 
exposed configuration. FIGS. 5A to 5C disclose similar 
apparel, particularly a shirt 501 having graphic marks 503, 
wherein a pair of sleeves 505 also increase in length during 
the conversion from the concealed configuration to the 
exposed configuration. Sleeves SOS each have a corrugated 
Structure that compresses and expands in the manner of an 
accordion. When sleeves 505 are compressed, as depicted in 
FIGS.5A and 5B, graphic marks 503 are concealed. When 
sleeves SOS are expanded, as depicted in FIG. 5C, graphic 
marks 503 are exposed and may be tracked by an interactive 
activity device. 
0164. A pair of drawstrings 507 and thumb apertures 509 
are utilized to retain shirt 501 in the concealed configuration 
and the exposed configuration, respectively. Drawstrings 
507 extend around sleeves 505 and may be tightened or 
loosened in a conventional manner. When tightened, draw 
strings will effectively prevent sleeves SOS from expanding 
and inadvertently placing shirt 501 in the exposed configu 
ration. Alternately, elastic elements within sleeves SOS or 
straps may be present to retain shirt 501 in the concealed 
configuration. When sleeves SOS are expanded and tracking 
marks 503 are exposed, a thumbs or other finger is placed 
within each thumb aperture 509 to prevent sleeves SOS from 
contracting. Accordingly, thumb apertures 509 may be uti 
lized to retain shirt 501 in the exposed configuration. 
0.165. Apparel having a similar structure is depicted in 
FIG. 5D as a pair of pants 511 that have graphic marks (not 
shown). Leg portions of pants 511 operate in a manner that 
is similar to sleeves 505 of shirt 501, thereby expanding to 
expose the graphic marks and contracting to conceal the 
graphic marks. Whereas shirt 501 includes thumb apertures 
509 to retain shirt 501 in the exposed configuration, a pair 
of Straps that extend under the feet may be utilized in pants 
511 to retain the leg portions in the exposed configuration. 
0166 Apparel in the form of a shirt 601 having graphic 
marks 603 is depicted in FIGS. 6A and 6B. Shirt 601 
includes sleeves 605 formed of a resilient, elastic material 
that defines a plurality of apertures 607. Graphic marks 603 
are positioned behind apertures 607. As illustrated in FIG. 
6A, shirt 601 is in the concealed configuration, wherein 
apertures 607 are substantially closed and graphic marks 603 
are not generally detectable by an interactive activity device. 
When sleeves 605 are expanded, as depicted in FIG. 6B, the 
material forming sleeves 605 expands and apertures 607 
open, thereby exposing graphic markS 603. Thumb apertures 
609 that are formed in each of sleeves 605 may also receive 
thumbs of the individual to retain sleeves 605 in the 
expanded and exposed configuration. When the individual 
desires to modify shirt 601 to the concealed configuration, 
the thumbs may be removed from thumb apertures 609 and 
the elasticity of sleeves 605 will operate to close apertures 
607 in the manner depicted in FIG. 6A. 
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0.167 Another type of apparel having the general struc 
ture of shirt 601 is depicted in FIGS. 6C and 6D as a pair 
of pants 611 that includes graphic marks 613. In the con 
cealed configuration, which is depicted in FIG. 6C, two leg 
portions 615 are compressed and a plurality of apertures 617 
defined in leg portions 615 are closed to conceal graphic 
marks 613. In FIG. 6D, however, one of leg portions 615 is 
expanded and placed in the exposed configuration, thereby 
exposing graphic markS 613. Each leg portion 615 includes 
a strap 619 that extends under the foot to retain pants 611 in 
the exposed configuration. 

0168 With reference to FIGS. 7A-7C, apparel that 
includes a shirt 701 and graphic marks 703 is disclosed. 
Shirt 701 includes sleeves 705 that are formed of two 
concentric layers of material. Adjacent to the wrist openings 
of sleeves 705, the outermost layer of material includes a 
plurality of parallel apertures 707. Graphic marks 703 have 
a cylindrical Structure and are positioned between the layers 
of material forming sleeves 705. In the concealed configu 
ration, as depicted in FIGS. 7A and 7B, graphic marks 703 
are positioned in an elbow area of sleeves 705 and are not 
visible through apertures 707. In order to convert shirt 701 
from the concealed configuration to the exposed configura 
tion, the individual moves graphic marks 703 toward the 
wrist openings, thereby exposing graphic markS 703 through 
apertures 707, as depicted in FIG. 7C. Similarly, graphic 
marks 703 are moved away from apertures 707 to convert 
shirt 701 from the exposed configuration to the concealed 
configuration. The material forming shirt 701, and particu 
larly sleeves 705, may be an elastic material that expands to 
open apertures 707 when graphic marks 703 are positioned 
adjacent apertures 707. 

0169. Apparel that includes pants 711 and graphic marks 
713 is also disclosed in FIG. 7A. Pants 711 operate in a 
manner that is similar to Shirt 701. Accordingly, graphic 
marks 713 are positioned between layers of material that 
form a pair of leg portions 715. In order to place pants 711 
in the exposed configuration, graphic markS 713 are shifted 
downward and positioned behind a plurality of apertures 717 
defined in leg portions 715. 

0170 Another type of apparel, particularly a dress 801 
having graphic marks 803, is depicted in FIGS. 8A and 8B. 
In the concealed configuration, as depicted in FIG. 8A, a 
pair of Zippers 805 that are located on opposite sides of dress 
801 conceal additional material and graphic marks 803. In 
order to convert dress 801 from the concealed configuration 
to the exposed configuration, ZipperS 805 are opened, 
thereby exposing the additional material and graphic marks 
803. 

0171 Another shirt 901 is depicted in FIGS. 9A-9E and 
includes a pair of detachable sleeves 903. Each of sleeves 
903 includes a first surface 905 with properties, such as 
color, texture, and reflectivity, which are Substantially simi 
lar to a remainder of shirt 901 and are not generally trackable 
by an interactive activity device. Each of sleeves 903 also 
include an opposite Second Surface 907 that includes graphic 
marks 909, which are trackable by an interactive activity 
device Such as the interactive computer game 203. In the 
concealed configuration, which is depicted in FIGS. 9A and 
9B, sleeves 903 form a wrist, forearm, and elbow portions 
of shirt 901, and first Surface 905 faces outward. In order to 
convert shirt 901 from the concealed configuration to the 
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exposed configuration, sleeves 905 are rolled downward 
toward the wrist opening, as depicted in FIGS. 9C and 9D, 
thereby exposing Second Surface 907 and graphic marks 
909. In the exposed configuration, therefore, each of sleeves 
903 are rolled toward the wrist opening such that graphic 
marks 909 face outward, as depicted in FIG.9E. 
0172 Shirt 901 generally operates to convert from the 
concealed configuration to the exposed configuration by 
reversing the surfaces of sleeves 905 that are exposed. 
Apparel operating in a similar manner is depicted in FIGS. 
10A-10E and includes a shirt 1001 and graphic marks 1003. 
Shirt 1001 includes a pair of cuff areas 1005 associated with 
each sleeve. Each cuff area 1005 includes overlapping 
Sections of material and fasteners 1007 that secure the 
overlapping sections together. Fasteners 1007 may have the 
configuration of SnapS, buttons, a hook and loop fastener, or 
a magnetic fastening System, for example. Referring to 
FIGS. 10A and 1013, shirt 1001 is depicted in the concealed 
configuration and cuff areas 1005 exhibit a substantially 
conventional appearance that hides graphic markS 1003. 
Cuff areas 1005 have a first Surface that faces outward when 
shirt 1001 is in the concealed configuration. In order to 
convert shirt 1001 from the concealed configuration to the 
exposed configuration, fastenerS 1007 and the Overlapping 
sections of material are separated, as depicted in FIGS. 10C 
and 10D. Cuff areas 1005 are then folded backwards to 
expose graphic markS 1003, which are positioned on a 
Second Surface that is opposite the first Surface, and fasteners 
1007 are resecured to place shirt 1001 in the exposed 
configuration depicted in FIG. 10E The reverse procedure 
may be employed to convert shirt 1001 from the exposed 
configuration to the concealed configuration. 

0173 Shirt 1001 also includes a flap 1009 positioned in 
a torso area. A first surface of flap 1009 has properties that 
are similar to other portions of shirt 1001, but a second 
surface of flap 1009 includes a graphic mark 1011 that is 
trackable by an interactive activity device. In order to 
convert shirt 1001 from the concealed configuration to the 
exposed configuration, flap 1009 is folded backward and 
graphic mark 1011 is exposed. Fasteners that are similar to 
fasteners 1007 may be utilized to secure the position of flap 
1009 in either the concealed configuration or the exposed 
configuration. 

0174 Ashirt 1101 is depicted in FIGS. 11A and 1B and 
has a pair of sleeves 1103 that are formed of at least two 
concentric layers of material. Each sleeve 1103 thus includes 
an outer layer 1105 that extends over an inner layer 1107. In 
the concealed configuration, depicted in FIG. 11A, outer 
layer 1105 covers inner layer 1107 and conceals graphic 
marks 1109 that are positioned on inner layer 1107. In order 
to convert shirt 1103 to the exposed configuration, depicted 
in FIG. 11B, outer layer 1105 is rolled or folded toward an 
elbow area of sleeves 1103, thereby exposing inner layer 
1107 and graphic marks 1109. Furthermore, each inner layer 
1107 may include a thumb aperture that extends over the 
thumb and secures the position of inner layer 1107 and 
graphic marks 1109 with respect to the hand. 

0175 Shirt 1101 also includes a flap 1111 located in a 
torso area of shirt 1101 and having an aperture 1113. Flap 
1111 covers another graphic mark 1115 that is positioned on 
the torso area of shirt 1101. In the concealed configuration, 
flap 1111 covers graphic mark 1115 and the player's head 
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extends through aperture 1113. A magnetic fastener located 
adjacent aperture 1113 and on a shoulder area of shirt 1101 
may be utilized to secure the position of flap 1111 in the 
concealed configuration. In the exposed configuration, how 
ever, flap 1111 is pulled over the head, and the player's right 
arm is positioned through aperture 1113, thereby exposing 
graphic mark 1115. 

0176). In converting shirt 1101 from the concealed con 
figuration to the exposed configuration the general operation 
includes rolling or folding material to expose graphic marks 
1109. A similar operation may be utilized in other apparel 
types, including a shirt 1201 and a pair of pants 1211 that are 
depicted in FIGS. 12A and 12B. A graphic mark 1203 is 
positioned on a torso area 1205 of shirt 1201. Torso area 
1205 includes an outer layer 1207 and an inner layer 1209 
that are concentrically arranged. In the concealed configu 
ration, outer layer 1207 extends over inner layer 1209 and 
covers graphic mark 1203. Shirt 1201 is converted from the 
concealed configuration to the exposed configuration by 
folding outer layer 1207 downward, thereby exposing inner 
layer 1209 and graphic mark 1203. Pants 1211 operate in a 
manner that is similar to Shirt 1201. In general, graphic 
markS 1213, which are located in the leg areas of pants 1211, 
are exposed by folding outer layers 1217 away from the 
inner layers 1219 (which each include one of graphic marks 
1213). 
0177. Another apparel structure is depicted in FIGS. 13A 
and 13B and includes a shirt 1301 and graphic marks 1303. 
Shirt 301 includes a pair of sleeves 1305, where each sleeve 
has a first Surface 1307 and a second Surface 1309. In the 
concealed configuration, lower sleeves 1305 are folded such 
that first Surface 1307 faces outward and first Surface 1307 
forms a Surface that contacts the arm of the individual. In 
effect, therefore, each sleeve 1305 is fashioned from a folded 
element of material that forms two concentric layers, and 
graphic mark 1303 is located on second surface 1309, which 
is folded back upon itself in the concealed configuration. In 
order to convertshirt 1301 from the concealed configuration 
to the exposed configuration, sleeves 1305 are merely 
unfolded such that first surfaces 1307 lie adjacent to the arms 
and second surfaces 1309 face outward, thereby exposing 
graphic mark 1303. 
0.178 Apparel having a pair of pants 1311 and graphic 
marks 1313 is depicted in FIGS. 13C and 13D. In a manner 
that is similar to shirt 1301, pants 1311 have leg portions 
1315 that each has a first Surface 1317 and a second Surface 
1319. Referring to FIG. 13C, which depicts the concealed 
configuration, leg portions 1315 are folded such that only 
first surface 1317 is visible. In FIG. 13D, however, one of 
leg portions 1315 is unfolded such that first surface 1317 lies 
adjacent to the leg and second surface 1319, which includes 
one of graphic markS 1313, faces outward. Accordingly, 
pants 1311 may be converted from the concealed configu 
ration to the exposed configuration by merely unfolding leg 
portions 1313. Similarly, pants 1311 may be converted from 
the exposed configuration to the concealed configuration by 
merely refolding leg portions 1313. 

0179 Another general procedure by which apparel may 
be converted from the concealed configuration to the 
exposed configuration relates to Stretching the apparel in a 
manner that exposes the graphic marks. For example, 
apparel having a shirt 1401 and graphic marks 1403 is 
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depicted in FIGS. 14A and 14.B. Shirt 1401 includes two 
sleeves 1405 that are generally formed of two concentric 
layers of material, an exterior layer 1407 and an interior 
layer 1409. Exterior layer 1407 generally extends over 
interior layer 1409 and is formed of a material that is 
generally not detectable by interactive computer game 203. 
A first portion of interior layer 1409 extends out of exterior 
layer 1407 and forms a cuff of shirt 1401. Graphic marks 
1403, however, are positioned on a second portion of interior 
layer 1409 that is concealed by exterior layer 1407 when 
Shirt 1401 is in the concealed configuration, as depicted in 
FIG. 14A. In order to convertshirt 1401 from the concealed 
configuration to the exposed configuration, interior layer 
1409 is stretched outward, as depicted in FIG. 14B, thereby 
extending the second portion of interior layer 1409 out of 
exterior layer 1407 and exposing graphic marks 1403. The 
area of interior layer 1409 that forms the cuff includes an 
aperture that may be placed around the thumb to prevent 
interior layer 1409 from contracting and extending back into 
exterior layer 1407. Accordingly, stretching interior layer 
1407 converts shirt 1401 from the concealed configuration 
to the exposed configuration. 

0180 FIGS. 14A and 14C both depict a pair of pants 
1411 and graphic marks 1413 with a similar structure. Pants 
1411 have leg portions 1415 that are each formed of an 
exterior layer 1417 and an interior layer 1419. Graphic 
marks 1413 are positioned on interior layers 1419. As 
depicted in FIG. 14A, pants 1411 are in a concealed 
configuration and graphic marks 1413 are not exposed. In 
order to convert pants 1411 from the concealed configura 
tion to the exposed configuration, interior layerS 1419 are 
Stretched outward and graphic markS 1413 are exposed, as 
depicted in FIG. 14C. A portion of interior layer 1419 may 
be placed around the foot to retain pants 1411 in the exposed 
configuration. 

0181 Another embodiment wherein a portion of apparel, 
which includes a shirt 1501 and graphic marks 1503, is 
stretched to expose graphic marks 1503 is depicted in FIGS. 
15A-15C. Shirt 1501 includes a pair of sleeves 1505 that 
have cuffs 1507. Each cuff 1507 is formed of a knitted or 
elastic material that has a ribbed structure. When cuffs 1507 
extend around wrists of the individual, as depicted in FIGS. 
15A and 15B, cuffs 1507 have a substantially conventional 
appearance and tracking, markS 1503 are concealed. When 
cuffs 1507 are stretched over the hands, however, the various 
ribs in cuffs 1507 separate to reveal graphic marks 1503, as 
depicted in FIG. 15C. 

0182 FIGS. 16A-16C disclose apparel having a shirt 
1601 and graphic marks 1603. In the concealed configura 
tion, which is depicted in FIG. 16A, shirt 1601 has the 
general structure of a vest that includes a hood 1605. In order 
to convertshirt 1601 from the concealed configuration to the 
exposed configuration, hood 1605 is unzipped along a Zipper 
line 1607 to reveal a pair of sleeves 1609 that include the 
graphic marks 1603, as depicted in FIG. 16B. In addition, 
graphic markS 1603 are positioned on other interior portions 
of hood 1605, which extend around the back of the indi 
vidual when shirt 1601 is in the exposed configuration, as 
depicted in FIG. 16C. 

0183 The above descriptions of apparel, which were 
disclosed with reference to FIGS. 3A-16C, provide various 
examples of Shirts and pants that may be utilized to Selec 
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tively conceal and expose graphic marks. In Some embodi 
ments, a structure for concealing and exposing graphic 
marks was disclosed with respect to a shirt, for example. 
One skilled in the relevant art will recognize that a similar 
Structure may also be applied to other types of apparel, Such 
as pants, a coat, shoes, or Sock, for example. Accordingly, 
the various Structures for concealing and exposing graphic 
marks are disclosed with respect to a specific type of apparel 
to merely provide an example of the manner in which the 
Structures may be incorporated into apparel, and are not 
intended to limit the various embodiments of the invention 
to any specific type of apparel. Furthermore, the above 
discussions generally provide instructions regarding the 
manner in which apparel is converted from the concealed 
configuration to the exposed configuration. One skilled in 
the relevant art will recognize that a reverse process may be 
employed to convert the apparel from the exposed configu 
ration to the concealed configuration. 

0184. Some applications for interactive activity devices 
may require that the position of the feet, rather than the 
position of the ankles or legs, be detected. For example, an 
interactive activity device that Simulates the game of Soccer 
may include game play that involves kicking a Soccer ball. 
Accordingly, apparel in the form of footwear, which 
includes shoes and Socks, may be utilized in conjunction 
with graphic marks to provide an interactive activity device 
with accurate data concerning the position of the feet. 

0185. A shoe 1701 having a graphic mark 1703 is 
depicted in FIGS. 17A and 17B. Shoe 1701 includes an 
upper 1705 and a sole 1707. Upper 1705 is configured to 
comfortably and Securely receive a foot, thereby fastening 
shoe 1701 to the foot. Sole 1707 is attached to a lower 
portion of upper 1705 and may include two primary ele 
ments, a midsole and an outsole. The midsole attenuates 
ground reaction forces and absorbS energy to cushion the 
foot and leg from impact with the ground. The outsole is a 
wear resistant element for engaging the ground and provid 
ing traction. In general, therefore, Shoe 1701 has the con 
figuration of a conventional Shoe, Such as a running shoe or 
croSS training Shoe that, for example, is utilized for athletic 
activities. 

0186 Upper 1705 includes an instep area 1709 that 
corresponds with the instep portion of the foot. In other 
words, instep area 1709 extends along the top surface of 
upper 1705 from the toe region to the ankle opening. The 
material forming upper 1705 in instep area 1709 forms a flap 
1711 that may be utilized to selectively conceal or expose 
graphic mark 1703. With reference to FIG. 17A, shoe 1701 
is depicted in the concealed configuration, wherein flap 1711 
extends over graphic mark 1703. When the individual 
intends to expose graphic mark 1703, however, flap 1711 
may be pulled toward the ankle opening and Secured in 
position with a magnetic fastener or a hook and loop 
fastener, for example. Accordingly, shoe 1701 may be 
placed in the exposed configuration by removing flap 1711 
from the area of graphic mark 1703, as depicted in FIG. 
17B. Similarly, shoe 1701 may be returned to the concealed 
configuration by replacing the position of flap 1711. 

0187. The specific position of graphic mark 1703 may 
vary within the Scope of the invention. In one embodiment, 
graphic mark 1703 may be positioned exclusively on the 
portion of upper 1705 that is covered by flap 1711. Pulling 
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back flap 1711 will operate, therefore, to expose a second 
layer of upper 1705 that includes graphic mark 1703. In 
another embodiment, however, graphic mark 1703 may be 
positioned on the underside of flap 1711 and on the portion 
of upper 1705 that is covered by flap 1711. Pulling back flap 
1711 will operate, therefore, to reveal the presence of 
graphic mark 1703 on both the second layer of upper 1705 
and on the underside of flap 1711. In still further embodi 
ments of the invention, flap 1711 may be located in other 
areas of shoe 1701, Such as the heel area, the medial side, or 
the lateral Side, for example. 

0188 A shoe 1801 and graphic mark 1803 having a 
structure that is similar to shoe 1701 and graphic mark 1703 
is depicted in FIGS. 18A and 18B. Shoe 1801 includes an 
upper 1805 and a sole 1807. Upper 1805 has an instep area 
1809 that defines a flap 1811 for selectively covering and 
exposing graphic mark 1803. Whereas flap 1711 loosely 
covered instep area 1705 in the concealed configuration, flap 
1811 includes a Zipper 1813 that secures the position of flap 
1811 over graphic mark 1803. Furthermore, shoe 1801 is 
depicted as including a portion of graphic mark 1803 on the 
underside of flap 1811. 

0189 Another shoe 1901 and graphic mark 1903 is 
depicted in FIGS. 19A-19C. Shoe 1901 includes an upper 
1905 and a sole 1907. Upper 1905 includes an instep area 
1909 with a pair of flaps 1911 that may be folded back to 
reveal graphic mark 1703 on instep area 1909. Referring to 
FIG. 19A, shoe 1901 is depicted in the concealed configu 
ration, wherein flaps 1911 extend over graphic mark 1903 
and generally prevent graphic mark 1903 from being 
detected by an interactive activity device. In order to convert 
shoe 1901 to the exposed configuration, however, flaps 1911 
are folded backwards, as depicted in FIGS. 19B and 19C. 
0190. A magnetic fastener 1913, for example, may be 
utilized to secure the position of flaps 1911 in both the 
concealed and exposed configuration. A portion of magnetic 
fastener 1913 is depicted as being located on both of flaps 
1911, and a corresponding portion of magnetic fastener is 
depicted as being located adjacent the ankle opening of Shoe 
1901. When shoe 1901 is in the concealed configuration, the 
portions of magnetic fastener 1913 that are located on flaps 
1911 may attract each other to secure to position of flaps 
1911 over graphic mark 1903. When shoe 1901 is in the 
exposed configuration, however, the portions of magnetic 
fastener 1913 that are located on flaps 1911 may attract the 
corresponding portions that are adjacent the ankle opening, 
thereby Securing flaps 1911 in the exposed configuration. 

0191) Another shoe 2001 and various graphic marks 2003 
are depicted in FIGS. 20A-20B. Shoe 2001 includes an 
upper 2005 and a sole 2007. Upper 2005 includes a plurality 
of slits 2009 that are mechanically coupled to a drawstring 
2011 extending from a heel area of shoe 2001. Graphic 
marks 2003 are positioned behind slits 2009. In the con 
cealed configuration, edges of slits 2009 contact each other 
and conceal graphic marks 2003, as depicted in FIG. 20A. 
In order to convert shoe 2001 from the concealed configu 
ration to the exposed configuration, a portion of drawstring 
2011 is drawn out of the heel area. This action operates to 
separate the edges of slits 2009, thereby revealing graphic 
marks 2003, as depicted in FIG.20B. Accordingly, graphic 
marks 2003 may be revealed by through manipulating the 
position of drawstring 2011. 
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0.192 In addition to shoes, socks may be utilized in 
connection with graphic marks to provide interactive com 
puter game 203 with data concerning the position of the feet. 
Referring to FIGS. 21A and 21B, a sock 2101 and graphic 
marks 2103 are depicted. Sock 2101 includes an exterior 
surface 2105 that faces away from the foot, and sock 2101 
includes an interior surface 2107 that generally contacts the 
foot. Graphic marks 2103 are positioned on an ankle area of 
interior surface 2107. In the concealed configuration, which 
is depicted in FIG. 21A, the ankle area extends along the 
ankle Such that graphic markS 2103 are adjacent the ankle 
and are concealed from view. In order to convert Sock 2101 
from the concealed configuration to the exposed configura 
tion, the ankle area may be folded downward, as depicted in 
FIG. 21B, such that the ankle area is effectively turned 
outward to expose graphic markS 2103. In Some embodi 
ments of the invention, graphic marks 2103 may also be 
positioned on exterior surface 2105 Such that wearing a shoe 
will provide effective concealment. 
0193 Another sock 2201 and graphic mark 2203 is 
depicted in FIGS. 22A and 22.B. Sock 2201 includes an 
ankle area that has an exterior layer 2205 and an inner layer 
2207 that are arranged in a concentric mariner. Graphic mark 
2203 is positioned on adjacent Surfaces of exterior layer 
2205 and interior layer 2207. In the concealed configuration, 
as depicted in FIG. 22A, layers 2205 and 2207 extend 
upward along the ankle and effectively conceal graphic 
marks 2203. In order to convert sock 2201 to the exposed 
configuration, exterior layer 2205 is folded downward, as 
depicted in FIG. 22B. 
0194 Whereas footwear bearing graphic marks may be 
utilized to provide data concerning the position of the feet, 
Some applications of an interactive activity device may 
require that the position of the head be detected. For 
example, an interactive activity device that Simulates the 
game of Soccer may include game play that involves utiliz 
ing the head to direct the motion of a Soccer ball. Accord 
ingly, apparel in the form of headwear, Such as a hat or 
headband, may be utilized in conjunction with graphic 
marks to provide the interactive activity device with accu 
rate data concerning the position of the head. 
0195 A hat 2301 and various graphic marks 2303 are 
disclosed in FIGS. 23A-23C. Hat 2301 has a generally 
cylindrical structure and includes a drawstring 2305 that 
extends around the head. In the concealed configuration, as 
depicted in FIGS. 23A and 23B, hat 2301 exposes the top 
of the head and includes a plurality of slits 2307 that are 
closed to conceal graphic marks 2303. In order to convert 
hat 2301 to the exposed configuration, drawstring 2305 is 
tightened such that hat 2301 stretches to the top of the head. 
The stretching of hat 2301 causes slits 2307 to separate and 
exposes graphic marks 2303, as depicted in FIG. 23C. 
0196. Another hat 2401 and various graphic marks 2403 
are depicted in FIGS. 24A-24C. Hat 2401 includes an 
element 2405 that is positioned in an area that corresponds 
with a rear portion of the head. In the concealed configu 
ration, which is depicted in FIGS. 24A and 24B, a plurality 
of slits 2407 are in a closed configuration and conceal 
graphic marks 2403. In order to convert hat 2401 to the 
exposed configuration, portions of hat 2401 are drawn 
through element 2405 So as to stretch hat 2401 over the head, 
as depicted in FIG. 24C. The stretching of hat 2401 acts to 
separate slits 2407 and expose graphic marks 2403. 
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0.197 Additional examples of embodiments for shirts and 
pants will now be discussed. Referring to FIGS. 25A-25D 
a pair of pants 2501 and graphic marks 2503 are disclosed. 
Pants 2501 include a pair of leg portions 2505, with each leg 
portion 2505 having a pair of independent V-shaped straps 
2507 that form an X-shaped structure. Each strap 2507 is 
secured to pants 2501 with a releasable fastener, such as a 
hook and loop fastener. In the concealed configuration, 
which is depicted in FIGS. 25A and 25B, straps 2507 are 
positioned on a back area of leg portions 2505, and graphic 
marks 2503 concealed by straps 2507. More particularly, 
graphic marks are positioned on the areas of Straps 2507 that 
are concealed, and graphic markS 2503 are positioned on the 
areas of leg portions 2505 that are under straps 2507. In 
order to convert pants 2501 from the concealed configura 
tion to the exposed configuration, straps 2507 are detached 
and extended around to a front area of leg portions 2505, as 
depicted in FIG. 25C. This action exposes the area of straps 
2507 were previously adjacent to leg portions 2505, thereby 
exposing graphic marks 2503, as depicted in FIG. 25D. 

0198 Asimilar structure may be applied to other apparel, 
such as a shirt 2511 and graphic marks 2513, which are 
disclosed in FIGS. 25E-25G. Shirt 2511 includes two 
sleeves 2515 that each has two V-shaped straps 2517. The 
concealed configuration of shirt 2511 is depicted in FIGS. 
25E and 25F. Straps 2517 may be detached from a back area 
of shirt 2511, wrapped around sleeves 2515, and Subse 
quently reattached to a front area of shirt 2511, thereby 
exposing graphic marks 2513 and placing shirt 2511 in the 
exposed configuration, as depicted by FIG. 25G. 

0199 Apparel having a woven structure is depicted in 
FIGS. 26A-26C and includes a shirt 2601 and graphic 
marks 2603. Shirt 2601 includes two sleeves 2605 that are 
woven in a manner that incorporates an element 2607, which 
is woven into the structure of sleeves 2605 and includes 
graphic marks 2603. In operation, elements 2607 translate 
bi-directionally through a distance that is approximately 
equal to one line of weaving. 
0200. Accordingly, the process of moving or translating 
elements 2607 exposes areas of elements 2607 that were 
previously positioned under other portions of sleeves 2605. 
In the concealed configuration, which is depicted in FIGS. 
26A and 26B, elements 2607 are in a first position and 
graphic marks 2603 are concealed. In order to convert shirt 
2601 to the exposed configuration, elements 2607 are moved 
relative to sleeves 2605 and the portions of elements 2607 
that include graphic marks 2603 are exposed. A similar 
configuration may also be utilized in a pair of pants 2611 
having other graphic marks, which is also depicted in FIG. 
26A. 

0201 Many applications of an interactive activity device 
will require data concerning the positions of the extremities, 
which include the arms and legs, in order to effectively track 
the movements of the individual. The various types of 
apparel discussed above, including the Shirts, pants, and 
footwear, may be utilized to provide an interactive activity 
device with data concerning the positions of the extremities. 
Some individuals, however, may prefer to utilize a band 
Structure, Such as a wristband or ankleband, which bears 
graphic marks. The following discussion provides example 
of various bands that are discussed with reference to either 
the wrist or the ankle for purposes of illustration. One skilled 
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in the relevant art will recognize, however, the general 
Structure of the bands discussed herein are not limited to 
wrist and ankle applications, but may be applied to other 
areas of the body, including the elbows, knees, and upper 
arms, for example. 

0202) Apparel in the form of a band 2701 that bears 
graphic marks 2703 is depicted in FIGS. 27A-27C. Band 
2701 includes a first surface 2705 and an opposite second 
surface 2707. First surface 2705 has properties that will not 
generally be tracked by an interactive activity device. Sec 
ond surface 2707 includes graphic marks 2703 and is formed 
to have a contrast, color, shape, or reflectivity, for example, 
that is generally trackable by an interactive activity device. 
Accordingly, the individual may wear band 2701 in the 
concealed configuration by placing band 2701 upon the 
body such that first surface 2705 faces outward and second 
surface 2707 contacts the body, as depicted in FIG. 27A. In 
order to convert band 2701 to the exposed configuration, the 
individual merely flips band 2701 over, as depicted in FIGS. 
27B and 27C, thereby exposing second surface 2707. 

0203) Another apparel embodiment in the form of a band 
2801 that bears graphic marks 2803 is depicted in FIGS. 
28A-28C. Band 2801 has a first Surface 2805 and an 
opposite second surface 2807. The structure of band 2801 
may be folded such that only first surface 2805 faces 
outward, or band 2801 may be unfolded such that second 
surface 2807 is exposed. First surface 2805 has properties 
that are not generally tracked by an interactive activity 
device, and second surface 2807 includes graphic marks 
2803. The individual may wear band 2801 in the concealed 
configuration by folding band 2801 in the manner depicted 
in FIG. 28A. In order to convert band 2801 to the exposed 
configuration, the individual merely unfolds band 2801, as 
depicted in FIGS. 28B and 28C, thereby exposing second 
Surface 2807. 

0204 With reference to FIGS. 29A and 29B, apparel that 
includes a band 2901 and graphic marks 2903 is disclosed. 
Band 2901 includes a plurality of segments 2905 that are 
connected by an elastic material 2907, with graphic marks 
2903 being positioned on elastic material 2907. Segments 
2905 cooperate to form a ring with dimensions that extend 
Securely around a finger. By applying outward pressure to 
band 2901, however, elastic material 2907 stretches and 
band 2901 may be placed around the wrist, for example. 
Band 2901 may be worn in the concealed configuration upon 
a finger Such that graphic markS 2903 are not exposed, as 
depicted in FIG. 29A. In order to convert band 2901 from 
the concealed configuration to the exposed configuration, 
however, elastic material 2907 is stretched and band 2901 
placed around another portion of the body, thereby exposing 
graphic marks 2903, as depicted in FIG. 29B. 

0205 Apparel that includes a band 3001 and graphic 
markS 3003 is disclosed in FIGS. 30A and 30B. Band 3001 
includes a plurality of segments 3005 that are connected by 
an elastic material 3007, with graphic marks 3003 being 
positioned on elastic material 3007. Segments 3005 have a 
Structure that bends or flexes in a central area. By applying 
inward pressure to band 3001, segments 3005 will separate 
and protrude radially outward. Band 3001 may be worn in 
the concealed configuration, as depicted in FIG. 30A. In 
order to convert band 3001 from the concealed configuration 
to the exposed configuration, however, segments 3005 are 
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flexed and elastic material 3007 is exposed between the 
various segments 3005, as depicted in FIG. 30B. 

0206. Apparel that includes a band 3101 and graphic 
marks 3103 is disclosed in FIGS. 31 A-31C. Band 3101 
includes a plurality of segments 3105 that are connected by 
an inflatable structure 3107, with graphic marks 3103 being 
positioned on inflatable structure 3107. By increasing the 
fluid pressure within inflatable structure 3107, band 3101 
will increase in size and segments 3105 will separate to 
expose graphic marks 3103. Band 3101 may be worn in the 
concealed configuration, as depicted in FIG. 31A. In order 
to convert band 3101 from the concealed configuration to 
the exposed configuration, however, one of Segments 3105 
is lifted to expose an inlet 3109 for inflatable structure 3107, 
as depicted in FIG. 31B. The individual then blows upon 
inlet 3109 to inflate band 3101, expose graphic marks 3103, 
and place band 3101 in the exposed configuration, as 
depicted in FIG. 31C. 

0207 Referring to FIGS. 32A-32C apparel having a 
band 3201 and graphic marks 3203 is depicted. Band 3201 
includes a cylindrical element 3205 that extends around a 
wrist, ankle, or other portion of the individual. Band 3201 
also includes a flap 3207 that is detachable from element 
3205. Flap 3207 includes a first surface 3209 and an 
opposite second surface 3211. First surface 3209 has prop 
erties that cannot generally be tracked by an interactive 
activity device. Second Surface 3211 includes graphic marks 
3203 and is formed to have a contrast, color, shape, or 
reflectivity, for example, that is generally trackable by an 
interactive activity device. Accordingly, the individual may 
wear band 3201 in the concealed configuration with first 
surface 3209 facing outward, as depicted in FIG. 32A. In 
order to convert band 3201 to the exposed configuration, the 
individual merely reverses the orientation of flap 3207 Such 
that Second Surface 3211 faces outward, as depicted in 
FIGS. 32B and 32C, thereby placing band 3201 in the 
exposed configuration. 

0208 Another apparel embodiment in the form of a band 
3301 that bears graphic marks 3303 is depicted in FIGS. 
33A-33D. Band 3301 has a structure that is similar to band 
2801 discussed above, except that a plurality of additional 
bands 3305 are positioned within band 3301. Additional 
bands 3305, which are depicted in FIG. 33B, bear graphic 
marks 3303 and may be tracked by interactive computer 
game 203. Band 3301 may be worn in the concealed 
configuration, as depicted in FIG. 33A, with additional 
bands 3305 located therein. In order to convert band 3301 to 
the exposed configuration, band 3301 is opened to reveal 
additional bands 3305, as depicted in FIG.33C. Additional 
bands 3305 are then wrapped around various extremities, for 
example, to expose graphic marks 3303, as depicted in FIG. 
33D. 

0209 Various apparel types may also be combined, as in 
FIGS. 34A-34C, which discloses a pair of pants 3401 that 
bears graphic marks 3403 and also discloses a pair of bands 
3411 that bear graphic marks 3413. Pants 3401 include a pair 
of cuff areas 3405. Bands 3411 are configured to extend 
around cuff areas 3405 and conceal graphic marks 3403, 
which are located on cuff areas 3405. In the concealed 
configuration, therefore, bands 3411 extend around cuff 
areas 3405. In order to convert pants 3401 and bands 3411 
to the exposed configuration, bands 3411 are detached from 
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cuff areas 3405, thereby exposing graphic marks 3403. 
Detaching bands from cuff areas 3405 also exposes graphic 
marks 3413, which are located on the sides of bands 3411 
that were in contact with cuff areas 3405. Bands 3411 may 
be placed on the wrists, for example, with graphic marks 
3413 facing outward during use of an interactive activity 
device. 

0210 Apparel Serving AS A Graphic Mark 
0211 With some embodiments of the invention, an entire 
piece of apparel may Service as a graphic mark. For 
example, FIGS. 35A-35C illustrate three examples of hand 
and wrist covers 3501 that may each serve as a graphic mark 
3503. More particularly, the hand and wrist cover 3501A 
shown in FIG.35A is formed of a wrap 3505 that is wrapped 
around a wearer's wrist, palm and thumb. One end of the 
wrap 3505 is then secured to the remainder of the wrap by 
a fastener 3507. The fastener 3507 may be any suitable 
fastener, Such as a fastener employing a hook-and-loop 
material, a snap, an adhesive material or the like. FIG. 35B 
then illustrates a hand and wrist cover 3501B that is formed 
from a woven material Such as, e.g., a knit material. AS will 
be appreciated by those of ordinary skill in the art, Such a 
knit material may be Stretchable, So as to Securely fit a range 
of hand sizes. The hand and wrist cover 3501C shown in 
FIG. 35C may then formed from a material employing a 
Stretchable fiber Such as elastane (e.g., LYCRA) or a non 
Woven material, Such as, e.g., neoprene. 
0212. With each of the embodiments illustrated in FIGS. 
35A-35C, the hand and wrist cover 3501 has a color that can 
be easily distinguished from most background environ 
ments. The covers 3501 may have, for example, a bright 
orange or bright yellow coloring. An interactive activity 
device can then use this distinctive coloring to discriminate 
the covers 3501 from a background environment, thereby 
allowing the interactive activity device to track movement of 
the covers 3501 and thus movement of a wearer's hand and 
wrist. Thus, the cover 3501 itself forms a tracking mark 
3503 that can be tracked by an interactive activity device. Of 
course, it should be appreciated that any type of apparel may 
use a distinctive coloring, over a part or the entirety of the 
apparel, to form a graphic mark, and that this feature is not 
limited to hand and wrist covers. 

0213 Further, with various embodiments of then inven 
tion, reversible apparel may have a first distinguishable 
color on one side of the apparel and another, different 
distinguishable color on the opposite of the apparel. With 
these embodiments, a wearer may change the graphic mark 
Simply by wearing the apparel in reverse. For example, each 
cover 3501 may have a different color on the surface 
opposite the shown Surface. This different color may also be 
distinguished from most background environments (and 
thus tracked) by an interactive activity device. Accordingly, 
with various embodiments of the invention, a piece of 
apparel may itself Serve as a graphic mark. Further, with 
Some embodiments of the invention, a piece of apparel may 
Server as two different graphic markS. 
0214) Types Of Graphic Marks 
0215. Overview 
0216. As will be discussed in detail below, a wide variety 
of materials and mechanisms may be employed to form 
graphic marks for use with an interactive activity device, a 
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recognition device, or both. Some graphic marks may be 
passive, which are fixed. Still other graphic marks may be 
active. With this type of graphic mark, the features of the 
graphic mark may be change. With Some embodiments of 
the invention, the features of an active graphic mark may be 
specified by the wearer. With other embodiments of the 
invention, the features of an active graphic mark may 
automatically change in response to an environment change, 
Some activity by the wearer, or other outside Stimulus. 
0217. Also, in many of the above-described examples of 
the invention, the graphic marks are formed of Substantially 
two-dimensional Surfaces. It should be noted, however, that 
various embodiments of the invention may employ three 
dimensional graphic markS. For example, raised shapes, 
Such as pyramidal or hemispherical shapes can be used as 
graphic marks for various embodiments of the invention. 
Advantageously, three-dimensional graphic marks may 
allow the marks to be visible to the interactive activity 
device from a variety of angles and directions. 
0218 Method Of Manufacturing Apparel With A Graphic 
Mark 

0219. One method of manufacturing apparel bearing a 
graphic mark, Such as the Shirt 101, according to various 
embodiments of the invention is illustrated in FIG. 36. In the 
illustrated embodiment, the method is for manufacturing 
apparel for use with a game 203, but it should be appreciated 
that this method can be adopted to manufacture apparel for 
any type of interactive activity device or recognition device. 
AS Seen in this figure, in Step 3601, the apparel manufacturer 
analyzes the interactive game 203 with which the apparel 
bearing the graphic marks will be employed. More particu 
larly, the apparel manufacturer determines the type of 
graphic mark or marks that the apparel should have in order 
to allow the interactive game 203 to properly track the user's 
movements. This information regarding the types of Suitable 
graphic marks may be obtained directly from the manufac 
ture of the interactive game 203, or it may be obtained by 
Studying the components of the interactive game 203, Such 
as the software code of the interactive game 203 (for 
example, the Software code of the graphic mark identifica 
tion module 211 or recognition module). 
0220. For example, as illustrated in FIG. 1, the shirt 101 
bears Specific shapes (that is, cross shapes) that the interac 
tive game 203 can easily identify as graphic marks. With 
alternate embodiments of the invention, however, the inter 
active game may distinguish graphic marks of Specific 
colors rather than Specific shapes. For example, with Some 
embodiments of the invention, the interactive game may 
more easily identify a graphic mark having the color red 
from a blue background of the apparel than a graphic mark 
having a particular shape. Alternately, or additionally, Some 
interactive games may better distinguish reflective graphic 
marks than graphic marks that Simply have a high contrast 
with respect to the apparel on which they are placed. For 
example, with Some embodiments of the invention, the 
interactive game may employ an electromagnetic wave 
transmitter, Such as an infrared, visible light or Sonic trans 
mitter, together with one or more detectors for detecting the 
reflection of these electromagnetic waves. The graphic 
marks can then be formed of a material that is particularly 
reflective of the appropriate type of electromagnetic wave. 
0221) Further, Some interactive games may track only the 
player's position. With these games, the piece of apparel 
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might require only a single graphic mark located in a central 
position on the apparel. Moreover, the interactive game may 
actually track the movement of each of the player's extremi 
ties. With this type of interactive game, the apparel might 
require multiple graphic marks, Such as one on each sleeve 
of a shirt, or on each leg of a pair of pants. 
0222. After the manufacturer has determined the appro 
priate graphic mark or marks to be applied to the apparel, the 
manufacture manufactures the apparel with those graphic 
marks in step 3603. As discussed in detail above, the 
manufacturer can manufacture the apparel to inherently 
include the graphic marks, or the manufacturer may apply 
the graphic marks to the apparel after the apparel is created. 
Next, in step 3605, the manufacturer makes the apparel 
available to a wearer who intends to play the interactive 
game studied by the manufacturer. Then, in step 3607, the 
player 201 obtains the apparel bearing the graphic marks 
from the manufacturer. In step 3609, the player 201 begins 
wearing the apparel bearing the graphic marks, and, in Step 
3611, begins playing the interactive game Studied by the 
manufacturer while wearing the apparel with the graphic 
markS. 

0223 AS discussed above, the apparel employing the 
graphic marks may be of any desired type. For example, 
with Some embodiments of the invention, the apparel can 
include Shirts, Such as long sleeve Shirts and sleeve shirts, 
jackets, pants, shorts, Socks, and hat. The apparel can also 
include footwear. Still further, the apparel may be a hand 
held object, Such as a weight or piece of Sports equipment, 
a band, Such as a band that may be worn around the player's 
wrist, chest or ankles, or a Sticker that may be applied to 
apparel that the player already possesses. In addition to the 
method described above, with still other embodiments of the 
invention a user may personally Select the graphic mark or 
marks that will be displayed on a piece of apparel. For 
example, a manufacturer may provide one or more compo 
nents, Such as laminates or adhesive materials, which will 
allow a wearer to form an individualized graphic mark on 
apparel. 

0224 Retroreflective Graphic Marks 
0225 FIG. 37 illustrates yet another embodiment of the 
invention that employs one or more retroreflective graphic 
marks to assist an interactive game in tracking the move 
ments of a player. As seen in this figure, the player 3701 is 
wearing a shirt 3703 that bears a chest graphic mark 3705. 
The graphic mark 3705 is formed of retroreflective material. 
AS is known in the art, retroreflective material is a material 
that reflects light back in the direction of its Source. 
0226. More particularly, the operation of retroreflectivity 
will be discussed briefly with reference to FIG.38. As will 
be appreciated by those of ordinary skill in the art, materials 
typically will reflect in one of two ways. First, a Surface may 
diffusely reflect incident light. That is, if incident light 
Strikes a diffusive Surface at a particular angle, the Surface 
will reflect that incident light in multiple directions, and not 
produce a clear reflection of the incident light. Second a 
Surface may provide a specular or mirror reflection. With 
this type of Surface, if incident light Strikes the Surface at a 
particular angle, the Surface will reflect the incident light at 
the opposite angle. With retroreflective Surfaces, however, 
the incident light is reflected in generally the same direction 
from which it originated. 
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0227. As known in the art, a retroreflective surface 3801 
includes a mirrored layer 3803 and a retroreflective sheeting 
layer over the mirrored player 3803. The retroreflective 
sheeting layer may be formed of tiny cube or prism ele 
ments, or it may be formed of transparent beads, Such as the 
sphere 3805 shown in FIG. 38. As seen in this figure, when 
an incident light ray 3807 strikes the bead 3805, it is 
reflected toward the center axis (perpendicular to the mir 
rored layer 3803) of the bead 3805. When the incident light 
ray 3807 is then reflected from the mirrored surface 3803, it 
exits the bead 3805 in a direction generally parallel to that 
of the incident light ray 3807. Thus, retroreflective surfaces 
will reflect incident light in generally the same direction 
from which it originated. Of course, there will be some 
deviation between the direction of the incident light ray and 
its corresponding reflected light ray. This deviation is 
referred to as the observation angle. 
0228. Returning now to FIG. 37, the interactive game 
being used by the player 3701 employs a camera 3707 to 
take advantage of the retroreflectivity of the graphic mark 
3705. The camera 3707 includes a stand 3709 having a light 
Source 3711 mounted thereon. When a beam of incident light 
3713 is directed from the light source 3711, the graphic mark 
3705 reflects the incident light 3713 in a beam of reflected 
light 3715. The direction of the reflected light beam 3715 is 
back toward the light source 3711. Because the camera lens 
3717 is relatively close to the light source 3711, it is within 
the observation angle for light reflected from the light Source 
3711. 

0229. Thus, the camera lens 3717 will image the light 
from the light source 3711 reflected by the retroreflective 
graphic mark 3705. As will be appreciated by those of 
ordinary skill in the art, however, other observerS Standing 
outside of the observation angle will not view the reflected 
light 3715 from the retroreflective graphic mark 3705. 
Instead, to these observers, the graphic mark 3705 will 
Simply appear as a Somewhat Shiny mark. Moreover, 
because of the high reflectivity of the retroreflective graphic 
mark 3705, the image of the graphic mark 3705 will be 
Strongly distinguished from its Surrounding background, 
such as the background provided by the shirt 3703. This will 
assist the interactive computer game in recognizing the 
graphic mark 3705 from its background. 

0230. Of course, it will be appreciated that the light 
Source 3711 need not be mounted on the Stand 3709 of the 
camera 3707 in order for the camera 3707 to be within the 
observation angle for light reflected from the light Source 
3711. Instead, as will be apparent to those of ordinary skill 
in the art, the area encompassed by the observation angle for 
light reflected from the retroreflective graphic mark 3705 
will depend upon the distance from the light source 3711 to 
the graphic mark 3705. Whether or not the camera 3707 will 
be within the area encompassed by the observation angle 
will also depend upon the distance of the camera 3707 to the 
retroreflective graphic mark 3705. 

0231 FIG. 39 illustrates one embodiment of a camera 
3901 that typically ensures that the images obtained by the 
camera 3901 will include light from within the observation 
angle of light reflected from a retroreflective graphic mark. 
The camera 3901 includes a camera lens 3903 and a light 
source 3905. As seen in FIG. 39, the light source 3905 
encircles the lens 3903. Thus, any light from the light source 
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3905 will be retroreflected back to the camera lens 3903. 
That is, in almost all situations, the camera lens 3903 will be 
within the observation angle of light reflected from the light 
Source 3905. Of course, as will be appreciated by those of 
ordinary skill in the art, the radial distance between the lens 
3903 and the light source 3905 can be modified based upon 
the expected distance to the retroreflective graphic mark. In 
most situations, the interactive computer game will typically 
Specify a depth of a playing area. Thus, the intended depth 
of the playing area can be taken into account when spacing 
the light source 3905 from the lens 3903. 
0232. It should be noted that, in addition to the light 
Source/lens configurations shown in FIGS. 37 and 39, a 
variety of other configurations are also possible. For 
example, the light source 3905 may only partially encircle 
the camera lens 3903. Alternately, the light source 3905 may 
be mounted with a different support than the mount for the 
camera. A wide variety of positioning and mounting options 
are separately available for the light source 3905 and the 
camera lens 3903 that will still maintain the camera lens 
3903 within the observation angle for light reflected by a 
retroreflective target from the light source 3905. 
0233 Active Graphic Marks 
0234 AS previously noted, the features of a graphic mark 
according to various embodiments of the invention may be 
controlled by a wearer, may automatically respond to other 
outside Stimulus, or both. For example, with Some embodi 
ments of the invention, a graphic mark may be formed of a 
flexible display, Such as a flexible display formed of organic 
materials or a flexible display employing an array of mag 
netized, bi-colored spheres. With this arrangement, the 
wearer (or other person) may use a controller, Such as a 
keypad, digitizer or remote computing device to change the 
appearance of the graphic mark as desired. With Still other 
embodiments of the invention, the graphic mark may be 
formed of Some material that automatically changes features 
in response to an outside Stimulus, Such as an environmental 
condition or use of the apparel. For example, the graphic 
mark may be formed of a material that changes color 
depending upon its temperature. AS another example, the 
graphic mark may be formed from a light provided on a shoe 
that changes color after a preset number of footsteps. 
0235 Formation Of Graphic Marks 
0236 AS discussed above, graphic marks according to 
various embodiments of the invention may be formed using 
any desired technique or method. For example, graphic 
marks may be Stitched to apparel, adhered to apparel using 
any Suitable adhesive, or woven or knitted into the material 
of the apparel. Further, the graphic marks can be printed onto 
apparel using a pad printing technique. The graphic marks 
also can be heat transferred onto apparel, die-Sublimated 
onto apparel, or simply died into the material of the apparel. 
In addition, the graphic markS can be glued onto apparel, 
impregnated into apparel using, for example, thermoform 
ing, or etched into the material of the apparel. Still further, 
graphic marks can be permanently mechanically attached to 
apparel using any Suitable fastening mechanism, Such as 
pins or Staples. It should also be appreciated that, where 
desired, multiple graphic marks can be applied to a single 
piece of apparel using a different technique. 
0237. It also should be appreciated that, while both the 
term graphic mark and graphic marks are used separately 
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herein for convenience, various embodiments of the inven 
tion may treat multiple markings as a Single graphic mark. 
Similarly, a Single mark may include any appropriate feature 
described above with respect to plural graphic markS. 

CONCLUSION 

0238 From the foregoing description, it will be appreci 
ated that there are any number of alternative embodiments of 
the invention, which incorporate one or more elements from 
the Specification, including the description, claims, and 
drawings, in various combinations or Sub combinations. It 
will be apparent to those skilled in the relevant technology, 
in light of the present specification, that alternate combina 
tions of aspects of the invention, either alone or in combi 
nation with one or more elements or Steps defined herein, 
may be utilized as modifications or alterations of the inven 
tion or as part of the invention. It is intended that the written 
description of the invention contained herein coverS all Such 
modifications and alterations. 

What is claimed is: 
1. A method of providing an article of wear for use with 

an interactive computer game, comprising: 
analyzing the interactive game to determine at least one 

type of graphic mark recognized by the interactive 
game, 

producing an article of wear displaying one or more 
tracking marks of the type determined from analyzing 
the interactive game. 

2. The method of providing an article of wear recited in 
claim 1, further comprising: 

providing the article of wear displaying one or more 
tracking marks to a player of the interactive computer 
game. 

3. The method of providing an article of wear recited in 
claim 1, wherein producing the article of wear includes 

knitting or weaving at least one of the one or more 
tracking marks into a material, and 

manufacturing the article of wear with the material. 
4. The method of providing an article of wear recited in 

claim 1, wherein producing the article of wear displaying the 
one or more tracking marks includes 

manufacturing the article of wear, and 
applying at least one of the one or more tracking marks to 

the manufactured article of wear. 
5. The method of providing an article of wear recited in 

claim 1, further including applying the at least one of the one 
or more tracking marks to the manufactured article of wear 
by a technique from the group consisting of Silk Screening, 
pad printing, heat transfer, die Sublimation, dying, Stitching, 
adhering with an adhesive, impregnation, etching, etching, 
Stapling and riveting. 

6. The method of providing an article of wear recited in 
claim 1, wherein the article of wear is Selected from the 
group consisting of: footwear, a shirt, pants, a jacket, shorts, 
Socks, a hat, and a band. 

7. The method of providing an article of wear recited in 
claim 1, wherein at least one of the one or more tracking 
markS has a color that can be recognized by the interactive 
game. 
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8. The method of providing an article of wear recited in 
claim 1, wherein at least one of the one or more tracking 
markS has a shape that can be recognized by the interactive 
game. 

9. The method of providing an article of wear recited in 
claim 1, wherein at least one of the one or more tracking 
markS has a reflectivity that can be recognized by the 
interactive game. 

10. A method of playing an interactive computer game, 
comprising: 

donning an article of wear, the article of wear displaying 
one or more tracking marks that can be recognized by 
the interactive game, and 

playing the interactive game by wearing the article of 
wear So that the interactive game recognizes at least 
one of the one or more tracking marks displayed by the 
article of wear. 

11. The method of playing an interactive computer game 
recited in claim 10, wherein playing the interactive game 
includes moving toward or away from the interactive com 
puter game, Such that the interactive computer game can 
determine the movement toward or away from the interac 
tive computer game by recognizing a change in position of 
at least one of the one or more tracking markS. 

12. The method of playing an interactive computer game 
recited in claim 10, wherein playing the interactive game 
includes moving an extremity of the article of wear display 
ing at least one of the one or more tracking marks, Such that 
the interactive computer game can determine the movement 
of the extremity by recognizing a change in position of at 
least one of the one or more tracking markS. 

13. The method of playing an interactive computer game 
recited in claim 10, wherein playing the interactive game 
includes 

recognizing qualitative information from at least one of 
the one or more tracking marks, and 

changing an aspect of the game in response to recognizing 
the qualitative information from the at least one of the 
one or more tracking markS. 

14. The method of playing an interactive computer game 
recited in claim 10, wherein at least one of the one or more 
tracking marks are woven or knitted into the article of wear. 

15. The method of playing an interactive computer game 
recited in claim 10, wherein at least one of the one or more 
tracking marks is applied to the article of wear. 

16. The method of playing an interactive computer game 
recited in claim 10, wherein the at least one of the one or 
more tracking marks is applied to the manufactured article 
of wear by a technique from the group consisting of Silk 
Screening, pad printing, heat transfer, die Sublimation, dying, 
Stitching, adhering with an adhesive, impregnation, etching, 
etching, Stapling and riveting. 

17. The method of playing an interactive computer game 
recited in claim 10, wherein the article of wear is Selected 
from the group consisting of footwear, a Shirt, pants, a 
jacket, Shorts, Socks, a hat, and a band. 

18. The method of playing an interactive computer game 
recited in claim 10, wherein at least one of the one or more 
tracking markS has a color that can be recognized by the 
interactive game. 
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19. The method of playing an interactive computer game 
recited in claim 10, wherein at least one of the one or more 
tracking marks has a shape that can be recognized by the 
interactive game. 

20. The method of playing an interactive computer game 
recited in claim 10, wherein at least one of the one or more 
tracking markS has a reflectivity that can be recognized by 
the interactive game. 

21. A method of providing an interactive gaming experi 
ence, comprising: 

recognizing a position of a tracking mark displayed on an 
article of wear at a first location; 

recognizing a position of the tracking mark displayed on 
the article of wear at a Second location; and 

displaying a game action in response to a change in 
position of the tracking mark from the first location to 
the Second location. 

22. The method of providing an interactive gaming expe 
rience recited in claim 21, further including recognizing a 
position of the tracking mark by distinguishing a color of the 
tracking mark from one or more colors of the article of wear. 

23. The method of providing an interactive gaming expe 
rience recited in claim 21, further including recognizing a 
position of the tracking mark by distinguishing a shape of 
the tracking mark. 

24. The method of providing an interactive gaming expe 
rience recited in claim 21, further including recognizing a 
position of the tracking mark by distinguishing a reflectivity 
of the tracking mark from a reflectivity of the article of wear. 

25. The method of providing an interactive gaming expe 
rience recited in claim 21, wherein the tracking mark is 
woven or knitted into the article of wear. 

26. The method of providing an interactive gaming expe 
rience recited in claim 21, wherein the tracking mark is 
applied to the article of wear. 

27. The method of providing an interactive gaming expe 
rience recited in claim 26, wherein the tracking mark is 
applied to the manufactured article of wear by a technique 
from the group consisting of Silk Screening, pad printing, 
heat transfer, die Sublimation, dying, Stitching, adhering 
With an adhesive, impregnation, etching, etching, Stapling 
and riveting. 

28. The method of providing an interactive gaming expe 
rience recited in claim 21, wherein the article of wear is 
Selected from the group consisting of footwear, a shirt, 
pants, a jacket, Shorts, Socks, a hat, and a band. 

29. The method of providing an interactive gaming expe 
rience recited in claim 21, further comprising: 

recognizing qualitative information from the tracking 
mark, and 

changing an aspect of the game in response to recognizing 
the qualitative information from the tracking mark. 

30. A piece of apparel for use with an interactive computer 
game, comprising: 

an article of wear; and 

at least one tracking mark displayed on the article of wear, 
the at least one tracking mark being positioned So as to 
be recognizable by an interactive computer game. 
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31. The piece of apparel recited in claim 30, wherein the 
at least one tracking mark can be recognized by the inter 
active computer game based upon a color of the tracking 
mark. 

32. The piece of apparel recited in claim 30, wherein the 
at least one tracking mark can be recognized by the inter 
active computer game based upon a shape of the tracking 
mark. 

33. The piece of apparel recited in claim 30, wherein the 
at least one tracking mark can be recognized by the inter 
active computer based upon a reflectivity of the tracking 
mark. 

34. The piece of apparel recited in claim 30, wherein the 
at least one tracking mark is woven or knitted into the article 
of wear. 

35. The piece of apparel recited in claim 30, wherein the 
at least one tracking mark is applied to the article of wear. 

36. The method of providing an interactive gaming expe 
rience recited in claim 35, wherein the tracking mark is 
applied to the article of wear by a technique Selected from 
the group consisting of Silk Screening, pad printing, heat 
transfer, die Sublimation, dying, Stitching, adhering with an 
adhesive, impregnation, etching, etching, Stapling and riv 
eting. 

37. The piece of apparel recited in claim 30, wherein the 
article of wear is Selected from the group consisting of: 
footwear, a shirt, pants, a jacket, Shorts, Socks, a hat, and a 
band. 

38. The piece of apparel recited in claim 30, wherein 
the article of wear is a shirt; and 
the at least one tracking mark includes 

a first tracking mark located proximal to a first cuff of 
the Shirt, and 

a Second tracking mark located proximal to a Second 
cuff of the shirt. 

39. The piece of apparel recited in claim 38, wherein the 
at least one tracking mark includes a third tracking mark 
located in a chest region of the Shirt. 

40. The piece of apparel recited in claim 30, wherein the 
at least one tracking mark is formed of a retroreflective 
material. 

41. The piece of apparel recited in claim 40, wherein the 
retroreflective material is overlaid with a translucent colored 
film. 

42. An interactive game, comprising: 
a camera for imaging a tracking mark formed of retrore 

flective material within a playing area; 
a image processor for tracking changes in a position of the 

tracking mark using images obtained from the camera; 
and 

a light positioned within an observation angle of the 
Caca. 

43. The interactive game recited in claim 42, wherein the 
light forms at least a portion of a ring about a lens of the 
Caca. 

44. The interactive game recited in claim 42, wherein the 
light is positioned on a mount for the camera. 
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