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(57) ABSTRACT 

Systems and methods are disclosed having a mesh network 
Such as a ZigBee mesh network, a game controller coupled to 
the mesh network; and a display device coupled to the mesh 
network. 
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Capture Search query from remote keypad or verbally from user spoken Search 
query (202) 

If the query is verbal, convert user Spoken Search query into one or more speech 
symbols (204) 

Determine a disambiguating information such as a point of interest (206) 

Transmit the search query and the point of interest over a network to a server that 
communicates with one or more search engines (208) 

Optionally improve the recognition accuracy based on the point of interest as well 
as the user history (210) 

Generate a result based on the Search query and the point of interest (212) 

FIG. 5 

  



US 2008/0318679 A1 

FOOT GAME CONTROLLER WITH MOTION 
DETECTION AND/OR POSITION 

DETECTION 

BACKGROUND 

0001 Recently Nintendo announced the Wii game device. 
Shaped like a television remote control, the Wii controller 
uses internal sensors to translate the user's wrist, arm and 
hand movements on screen. Wii enables gamers to move 
his/her arm in a virtual Sword fight or taking virtual aim at 
OnScreen monSterS. 

0002 U.S. Pat. No. 6,908,388 discloses a game system 
displaying a three-dimensional game space on a display 
includes a housing held by a player, a tilt sensor provided on 
the housing, a viewpoint coordinates determination mecha 
nism for determining viewpoint coordinates in accordance 
with an output value of the tilt sensor, and a game image 
generation processing mechanism for generating a game 
image based on the viewpoint coordinates determined by the 
viewpoint coordinates determination mechanism. The game 
system allows the player to feel as if the three-dimensional 
game space is tilted in accordance with a tilt of a game device, 
etc., with a minimal processing burden. 
0003 United States Patent Application 20050188566 dis 
closes active-response golf shoes that include at least one 
sensor, a controller, and at least one active-response element. 
The sensor and controller operate to rapidly determine if a 
golfer is walking or Swinging a golf club. Once this determi 
nation is made the controller and active-response element can 
change the shoe's characteristics. If the controller determines 
that the golfer is walking, the shoe provides a soft and flexible 
walking platform. If the controller determines that the golfer 
is Swinging, the shoe morphs or changes automatically to 
provide a stable hitting platform. The controller senses vari 
ous predetermined conditions such as pressure under the ball 
of the user's foot to determine whether the golfer is walking or 
Swinging. The active-response elements may be a sole 
adjuster, a lace adjuster, and/or an upper adjuster. 

SUMMARY 

0004. In one aspect, a foot controller includes a foot plat 
form; a wireless network device coupled to the foot platform: 
a motion sensor coupled to the wireless network to detect foot 
motion; and a motion signal processor coupled to the motion 
sensor and to the wireless network device, the motion signal 
processor determining foot movement and applying the foot 
movement to a physics model of a ball and one or more 
players. 
0005. In another aspect, a system includes a mesh net 
work; a network game controller coupled to the mesh network 
including one or more wearable foot and hand motion detec 
tors, wherein the motion detectors determine hand and foot 
motions and apply one or more kinematics or physics models 
to the hand and foot motions; and an in-door position detector 
that triangulates positions based on a plurality of wireless 
transmitter outputs; and a display device coupled to the mesh 
network to render game images. 
0006 Implementations of the above aspects may include 
one or more of the following. The wireless network device 
comprises one of an 802.11 device, a Bluetooth device, an 
805.15 device. The mesh network game controller comprises 
aVoice Over Internet Protocol (VOIP) telephone. The ball is 
played in a multiplayer online role-playing game. The foot 
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controller comprises a TV remote. A server can be coupled to 
the wireless network device and to a wide area network. The 
server receives a search query from the controller; the server 
searching one or more databases based on the search query 
and returning a search result on the display. A third party 
associated with one of the search results is selected to call 
back the game controller. The server connects players to one 
or more game worlds. The server instructs players to travel to 
one or more predetermined physical locations. The predeter 
mined physical locations pay advertising revenue for instruc 
tions from the server. The motion sensor comprises one of an 
accelerometer, a piezoelectric transducer, a contact Switch, a 
pressure transducer. An electricity generator can be coupled 
to the foot platform. The electricity generator can be an elec 
trostrictive polymer, an electroactive polymer, a piezoelectric 
element, or a solar cell. The motion sensor can detect ball 
approach, plant-foot force, Swing-limb loading, hip flexion, 
knee extension, foot contact, and follow-through. The motion 
sensor can detect muscular action during approach and kick. 
The motion sensor can detect trunk motion for stabilization, 
right hip motion for internal rotation?hip flexion, left hip 
motion for extension, right knee motion for extension, left 
knee motion for extension, right ankle motion for plantar 
flexion, left shoulder for horizontal adduction. A hand con 
troller can detect hand motion and wherein the motion sen 
sors detect Swinging or cocking of the kicking limb of a 
kicking leg and motion in an opposite arm to the kicking leg. 
A physics motion processor can process the current position, 
the motion of the foot and the force to model ball path and 
display the ball path. The motion signal processor can apply 
a linear relationship between foot velocity measured by the 
sensor and the resultant ball velocity modeled by the physics 
motion processor. 
0007. In another aspect, game systems and methods are 
disclosed having a mesh network (such as a ZigBee mesh 
network, for example), a game controller coupled to the mesh 
network; and a display device coupled to the mesh network. 
0008. In yet another aspect, a game system includes a 
mesh network; a network game controller coupled to the 
mesh network including one or more motion detectors and an 
in-door position detector, and a display device coupled to the 
mesh network, wherein the mesh network game controller 
comprises a Voice Over Internet Protocol (VOIP) telephone 
and wherein the one or more motion detectors allow a player 
to perform one of wield the controller like a sword, wave the 
controller like a conductor's baton, swing the controller like a 
baseball bat. 

0009 Implementations of the first and second aspects may 
include one or more of the following. The mesh network can 
bean 805.15 network. The mesh network game controller can 
be a Voice Over Internet Protocol (VOIP) telephone. One or 
more motion detector sensors can be used. The motion detec 
tor can be accelerometers, among others, and can allow a 
player to perform one of wield the controller like a sword, 
wave the controller like a conductor's baton, Swing the con 
troller like a baseball bat. The controller can have a TV remote 
form factor. A server connected to the POTS or PSTN can 
receive a search query from the controller for searching one or 
more databases based on the search query and returning a 
search result on the display. A third party associated with one 
of the search results is selected to call back the game control 
leror a telephone number associated with the game controller. 
The server transmits a caller identification (Caller ID) num 
ber to the entity for calling back a player and wherein the third 
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party pays a fee for each Caller ID. The databases comprise 
one or more of music, food, restaurant, movie, map, tele 
phone directory, news, blogs, weather, Stocks, calendar, 
sports, horoscopes, lottery, messages, traffic, direction. The 
controller can interact with one or more mesh network appli 
ances to provide one of home security, door access control, 
lighting control, power outlet control, dimmer control, Switch 
control, temperature control, humidity control, carbon mon 
oxide control, fire alarm control, blind control, shade control, 
window control, oven control, cooking range control, per 
Sonal computer control, entertainment console control, tele 
vision control, projector control, garage door control, car 
control, pool temperature control, water pump control, fur 
nace control, heater control, thermostat control, electricity 
meter monitor, water meter monitor, gas meter monitor, 
remote diagnotics. The controller can communicate with a 
cellular telephone to answer calls directed at the cellular 
telephone. The controller can synchronize calendar, contact, 
emails, blogs, or instant messaging with the cellular tele 
phone or a personal computer. The controller can monitor 
player movements and falls using the accelerometer. The 
controller can acquire in-door position information through 
wireless signals from one or more mesh network appliances 
to provide location information. Triangulation can be used for 
in-door position determination. Radio signal strength, RF 
time of arrival, or RF angle of arrival information can be used 
for position determination. The position can be further deter 
mined by comparing other wireless nodes RF characteristics 
and their known position. A call center can be linked to the 
controller to provide a human response or a remote telephone 
can be linked to the controller to provide verbal communica 
tion for the game. A web server can be connected to the mesh 
network and to the POTS to provide information to an autho 
rized remote user. A wireless router can be connected to the 
mesh network. The wireless router can be one of 802.11 
router, 802.16 router, WiFi router, WiMAX router, Bluetooth 
router, X10 router. A mesh network appliance can be con 
nected to a power line to communicate X10 data to and from 
the mesh network. 

0010. In another aspect, a system includes a mesh net 
work; a mesh network base station in communication with the 
mesh network, the mesh network base station including a 
telephonejack wired to a plain old telephone service (POTS) 
or a public switched telephone network (PSTN) land-line: 
and a telephone in communication with the base station over 
the mesh network. 

0011 Implementations of the above system may include 
one or more of the following. The mesh network can be an 
805.15 network, a ZigBee network or a compatible 2.4 GHz 
network. The game controller with voice capability records a 
message from a caller, wherein the game controller acting as 
a telephone answers two calls by selecting a first line or a 
second line and wherein the telephone receives distinctive 
ring tones and rings with a melody or distinctive ring pattern. 
The game controller with voice capability can be a Voice Over 
Internet Protocol (VOIP) telephone. A remote server can 
communicate with the mesh network through the Plain Old 
Telephone System (POTS) or the Public Switched Telephone 
Network (PSTN), the server receiving a search query from the 
game controller with Voice capability; the server searching 
one or more databases based on the search query and return 
ing a search result on the display. A third party associated with 
one of the search results is selected to call back the game 
controller with voice capability. The server can transmit the 
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controller identification (Caller ID) number to the entity for 
calling back the game controller and wherein the third party 
pays a fee for each Caller ID. The databases can be a regular 
database or a federated database providing taxonomy of 
music, food, restaurant, movie, map, telephone directory, 
news, blogs, weather, Stocks, calendar, sports, horoscopes, 
lottery, messages, traffic, or direction. The system includes 
one or more mesh network appliances to provide home Secu 
rity, door access control, lighting control, power outlet con 
trol, dimmer control, Switch control, temperature control, 
humidity control, carbon monoxide control, fire alarm con 
trol, blind control, shade control, window control, oven con 
trol, cooking range control, personal computer control, enter 
tainment console control, television control, projector 
control, garage door control, car control, pool temperature 
control, water pump control, furnace control, heater control, 
thermostat control, electricity meter monitor, water meter 
monitor, gas meter monitor, or remote diagnotics. The game 
controller can be connected to a cellular telephone to answer 
calls directed at the cellular telephone. The connection can be 
wired or wireless using Bluetooth or ZigBee. The game con 
troller synchronizes calendar, contact, emails, blogs, or 
instant messaging with the cellular telephone. Similarly, the 
game controller synchronizes calendar, contact, emails, 
blogs, or instant messaging with a personal computer. The 
system can include a patient monitoring appliance coupled to 
the POTS or PSTN through the mesh network. The patient 
monitoring appliance monitors drug usage and patient falls. 
The patient monitoring appliance monitors patient move 
ment. An in-door positioning system links one or more mesh 
network appliances to provide location information. A call 
center can call to the game controller to provide a human 
response. A web server can communicate with the Internet 
through the POTS to provide information to an authorized 
remote user who logs into the server. A wireless router Such as 
802.11 router, 802.16 router, WiFi router, WiMAX router, 
Bluetooth router, X10 router can be connected to the mesh 
network. A mesh network appliance can be connected to a 
power line to communicate X10 data to and from the mesh 
network. 

0012. In another aspect, a system includes a cordless game 
controller having a ZigBee transceiver to communicate digi 
tized voice and data over a ZigBee wireless link; and a base 
station wirelessly coupled to the cordless game controller 
over the ZigBee wireless link, the base station having a tele 
phonejack coupled to a plain old telephone service (POTS) or 
a public switched telephone network (PSTN) land-line. 
0013. In implementations of the ZigBee cordless phone, a 
server located on the POTS or PSTN office can receive a 
search query from the game controller; the server searching 
one or more databases based on the search query and return 
ing a search result to display on the game controller, wherein 
the server provides information to one of directory assis 
tance, yellow page directory, white page directory, search 
engine, music, food, restaurant, movie, map, telephone direc 
tory, news, blogs, weather, Stocks, calendar, sports, horo 
Scopes, lottery, messages, traffic, direction, wherein the 
server transmits the game controller's caller identification 
(Caller ID) number to a third party to call back the game 
controller and wherein the third party pays a fee for each 
Caller ID. 

0014. In another aspect, a method to operate a game con 
troller includes receiving a search query from the game con 
troller, transmitting the search query to a search engine; 
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searching one or more taxonomic databases based on the 
search query; and returning a search result to display on the 
game controller. 
0.015. In another aspect, a system includes a game control 
ler coupled to a wide area network; and a server coupled to the 
game controller over the wide area network, the server receiv 
ing a search query from the game controller; the server 
searching one or more taxonomic databases based on the 
search query and returning a search result to the game con 
troller. 
0016. In yet another aspect, a system includes a handheld 
game controller coupled to a plain old telephone service 
(POTS) or a public switched telephone network (PSTN), the 
handheld game controller having a modem; a server coupled 
to the game controller over the POTS or PSTN, the server 
receiving a search query from the game controller; the server 
searching one or more databases based on the search query 
and returning a search result to display on the game controller. 
0017. In a further aspect, a game controller system for 
making free VOIP calls includes a handset with a display, a 
keypad, and a modem communicating with a remote server. 
The user make local and long distance calls for free and in 
addition may have access to value added services that include 
but not be limited to music, food, restaurant, movie, map. 
telephone directory, news, blogs, weather, Stocks, calendar, 
sports, horoscopes, lottery, messages, or traffic database. The 
display of the phone periodically shows information of inter 
est to the user (Such as ads), based on a profile that the user 
makes when registering with the system. The profile is 
updated to track services and products as the user actually 
USS. 

0018. Implementations of the above may include one or 
more of the following. The system can capture a verbal search 
request and transmitting the Verbal search request to the 
search engine. The Verbal search request comprises one of 
phoneme, diphone, triphone, Syllable, demisyllable, cepstral 
coefficient, cepstrum coefficient. The search user can desig 
nate an entity from one of the search results to call back the 
game controller. One way to select is to click on a link and 
click on a Subsequent button to confirm that the company 
associated with the link should call the user's game controller 
and the system can transmit the game controller's caller iden 
tification (Caller ID) number to the entity for calling back the 
game controller. The entity pays a fee for each Caller ID for 
referral fee, advertising fee, membership fee, or any other 
suitable business model fees. The game controller can be a 
Voice Over Internet Protocol (VOIP) telephone, a cellular 
telephone, a WiFi telephone, a WiMAX telephone. The phone 
can provide directions to one of a store, a retailer, a company, 
a venue. The taxonomic databases can be music, food, res 
taurant, movie, map, telephone directory, news, blogs, 
weather, Stocks, calendar, sports, horoscopes, lottery, mes 
sages, or traffic database. The system can perform automated 
position determination with one of triangulation based loca 
tion determination, WiFi location determination, GPS, 
assisted GPS, GLONASS, assisted GLONASS, GALILEO, 
assisted GALILEO. 

0019. In yet another aspect, systems and methods are dis 
closed to operate a mobile device. The system includes a 
message center; an engine coupled to the message center, and 
a mobile device wirelessly coupled to the message center, 
wherein the engine specifies one or more meeting locations 
and wherein at least one meeting location comprises a loca 
tion designated by an advertiser. 
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0020. In another aspect, systems and methods are dis 
closed to operate a mobile device by capturing user speech; 
converting the user speech into one or more speech symbols; 
transmitting the speech symbols over a wireless messaging 
channel to an engine (Such as a search engine or a game 
engine, among others); and generating a result based on the 
speech symbols. 
0021. In yet another aspect, a system operates a mobile 
device with a message center, an engine (such as a search 
engine or a game engine, for example) coupled to the message 
center, and a mobile device wirelessly coupled to the message 
center, the mobile device capturing user speech, converting 
the user speech into one or more speech symbols; transmit 
ting the speech symbols overa wireless messaging channel to 
the engine; and receiving a search result from the engine 
based on the speech symbols. 
0022 Implementations of the above aspects may include 
one or more of the following. The disambiguating symbol can 
be a location. The system can improve recognition accuracy 
based on the location information. The system can refine the 
result based on user history. The system can analyze usage 
pattern from a population of users to refine the result. The 
result can be ranked based on payment by an entity that is the 
target of the search. The system can search for one of Ser 
vices, people, products and companies. The system can 
enhance a search for one of services, people, products and 
companies by tailoring the search with one of telephone area 
code, Zip code, airport code. The system can also enhance a 
search for one of services, people, products and companies 
by tailoring the search with automated position determina 
tion. The automated position determination can include tri 
angulation based location determination, WiFi location deter 
mination, GPS, assisted GPS, GLONASS, assisted 
GLONASS, GALILEO, or assisted GALILEO. 
0023. In another aspect, one of the appliances can be a 
mesh network router that includes a modem coupled to a wide 
area network, one or more 802.11 (WiFi) radios coupled to 
the modem and one or more 802.15 (ZigBee) radios coupled 
to the modem. In one implementation, the modem can be a 
landline modem, a DSL modem, a cable modem, or a cellular 
modem. In another implementation, the mesh router can 
include a Bluetooth radio oran ultra wideband (UWB) radio. 
0024. In another aspect, a mesh network router includes a 
modem coupled to a wide area network, one or more 802.16 
(WiMax) radios coupled to the modem and one or more 
802.15 (ZigBee) radios coupled to the modem. In one imple 
mentation, the modem can be a landline modem, a DSL 
modem, a cable modem, or a cellular modem. In another 
implementation, the mesh router can include a Bluetooth 
radio or an ultra wideband (UWB) radio. 
0025 Advantages of the system may include one or more 
of the following. 
0026. The system allows any game or activities that use 
feet to be modeled realistically in a computer. For example, 
footoriented games such as Soccer and running games such as 
football, Soccer, tennis, bowling, and any other games that 
include foot movement can benefit from the more precise foot 
data capture using the foot controller. The system is inexpen 
sive to manufacture and provides a full-featured home/office 
wireless game controller that can handle Voice as well as data 
and provides search capability, motion detection and/or in 
door position sensing capability. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0027 FIG. 1 shows a typical organization of a mesh net 
work that includes a game controller node. 
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0028 FIG. 2 shows an exemplary game remote device 
housing. 
0029 FIG. 3A shows a perspective view of a foot game 
controller that can detect motion and position. 
0030 FIG.3B shows a user kicking an imaginary ball with 
the foot game controller of FIG.3A, while FIG. 3C shows the 
user following through with his or her kick. 
0031 FIG. 4 shows an exemplary game system with the 
mesh network game controller of FIG. 3. 
0032 FIG. 5 shows an exemplary process for using the 
game controller to Submit a search query to a remote server. 

DESCRIPTION 

0033 FIG. 1A shows an exemplary mesh network that 
includes a mesh network game controller Such as a wired 
game controller as well as a cordless game controller. In one 
embodiment, the mesh network is an IEEE 802.15.4 (ZigBee) 
network. IEEE 802.15.4 defines two device types; the 
reduced function device (RFD) and the full function device 
(FFD). In ZigBee these are referred to as the ZigBee Physical 
Device types. In a ZigBee network a node can have three 
roles: ZigBee Coordinator, ZigBee Router, and ZigBee End 
Device. These are the ZigBee Logical Device types. The main 
responsibility of a ZigBee Coordinator is to establish a net 
work and to define its main parameters (e.g. choosing a radio 
frequency channel and defining a unique network identifier). 
One can extend the communication range of a network by 
using ZigBee Routers. These can act as relays between 
devices that are too far apart to communicate directly. ZigBee 
End Devices do not participate in routing. An FFD can talk to 
RFDs or other FFDs, whilean RFD can talk only to an FFD. 
An RFD is intended for applications that are extremely 
simple, Such as a light Switch or a passive infrared sensor; 
they do not have the need to send large amounts of data and 
may only associate with a single FFData time. Consequently, 
the RFD can be implemented using minimal resources and 
memory capacity and have lower cost than an FFD. An FFD 
can be used to implement all three ZigBee Logical Device 
types, while an RFD can take the role as an End Device. 
0034. One embodiment supports a multicluster-multihop 
network assembly to enable communication among every 
node in a distribution of nodes. The algorithm should ensure 
total connectivity, given a network distribution that will allow 
total connectivity. One Such algorithm of an embodiment is 
described in U.S. Pat. No. 6,832,251, the content of which is 
incorporated by referenced. The 251 algorithm runs on each 
node independently. Consequently, the algorithm does not 
have global knowledge of network topology, only local 
knowledge of its immediate neighborhood. This makes it well 
Suited to a wide variety of applications in which the topology 
may be time-varying, and the number of nodes may be 
unknown. Initially, all nodes consider themselves remotes on 
cluster Zero. The assembly algorithm floods one packet 
(called an assembly packet) throughout the network. As the 
packet is flooded, each node modifies it slightly to indicate 
what the next node should do. The assembly packet tells a 
node whether it is a base or a remote, and to what cluster it 
belongs. If a node has seen an assembly packet before, it will 
ignore all further assembly packets. 
0035. The algorithm starts by selecting (manually or auto 
matically) a start node. For example, this could be the first 
node to wake up. This start node becomes a base on cluster 1, 
and floods an assembly packet to all of its neighbors, telling 
them to be remotes on cluster 1. These remotes in turn tell all 
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their neighbors to be bases on cluster 2. Only nodes that have 
not seen an assembly packet before will respond to this 
request, so nodes that already have decided what to be will not 
change their status. The packet continues on, oscillating back 
and forth between “become base? become remote', and 
increasing the cluster number each time. Since the packet is 
flooded to all neighbors at every step, it will reach every node 
in the network. Because of the oscillating nature of the 
“become base? become remote' instructions, no two bases 
will be adjacent. The basic algorithm establishes a multi 
cluster network with all gateways between clusters, but self 
assembly time is proportional with the size of the network. 
Further, it includes only single hop clusters. Many generali 
Zations are possible, however. If many nodes can begin the 
network nucleation, all that is required to harmonize the clus 
ters is a mechanism that recognizes precedence (e.g., time of 
nucleation, size of subnetwork), so that conflicts in boundary 
clusters are resolved. Multiple-hop clusters can be enabled by 
means of establishing new clusters from nodes that are N hops 
distant from the master. 

0036 Having established a network in this fashion, the 
masters can be optimized either based on number of neigh 
bors, or other criteria Such as minimum energy per neighbor 
communication. Thus, the basic algorithm is at the heart of a 
number of variations that lead to a scalable multi-cluster 
network that establishes itself in time, and that is nearly 
independent of the number of nodes, with clusters arranged 
according to any of a wide range of optimality criteria. Net 
work synchronism is established at the same time as the 
network connections, since the assembly packet(s) convey 
timing information outwards from connected nodes. 
0037. The network nodes can be mesh network appliances 
to provide Voice communications, home security, door access 
control, lighting control, power outlet control, dimmer con 
trol, Switch control, temperature control, humidity control, 
carbon monoxide control, fire alarm control, blind control, 
shade control, window control, oven control, cooking range 
control, personal computer control, entertainment console 
control, television control, projector control, garage door 
control, car control, pool temperature control, water pump 
control, furnace control, heater control, thermostat control, 
electricity meter monitor, water meter monitor, gas meter 
monitor, or remote diagnotics. The game controller can be 
connected to a cellular telephone to answer calls directed at 
the cellular telephone. The connection can be wired or wire 
less using Bluetooth or ZigBee. The game controller synchro 
nizes calendar, contact, emails, blogs, or instant messaging 
with the cellular telephone. Similarly, the game controller 
synchronizes calendar, contact, emails, blogs, or instant mes 
saging with a personal computer. A web server can commu 
nicate with the Internet through the POTS to provide infor 
mation to an authorized remote user who logs into the server. 
A wireless router such as 802.11 router, 802.16 router, WiFi 
router, WiMAX router, Bluetooth router, X10 router can be 
connected to the mesh network. 

0038 A mesh network appliance can be connected to a 
power line to communicate X10 data to and from the mesh 
network. X10 is a communication protocol that allows up to 
256 X10 products to talk to each other using the existing 
electrical wiring in the home. Typically, the installation is 
simple, a transmitter plugs (or wires) in at one location in the 
home and sends its control signal (on, off, dim, bright, etc.) to 
a receiver which plugs (or wires) into another location in the 
home. The mesh network appliance translates messages 
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intended for X10 device to be relayed over the ZigBee wire 
less network, and then transmitted over the power line using 
a ZigBee to X10 converter appliance. 
0039. An in-door positioning system links one or more 
mesh network appliances to provide location information. 
Inside the home or office, the radio frequency signals have 
negligible multipath delay spread (for timing purposes) over 
short distances. Hence, radio strength can be used as a basis 
for determining position. Alternatively, time of arrival can be 
used to determine position, or a combination of radio signal 
strength and time of arrival can be used. Position estimates 
can also be achieved in an embodiment by beam forming, a 
method that exchanges time-stamped raw data among the 
nodes. While the processing is relatively more costly, it yields 
processed data with a higher signal to noise ratio (SNR) for 
Subsequent classification decisions, and enables estimates of 
angles of arrival for targets that are outside the convex hull of 
the participating sensors. Two Such clusters of ZigBee nodes 
can then provide for triangulation of distant targets. Further, 
beam forming enables Suppression of interfering sources, by 
placing nulls in the synthetic beam pattern in their directions. 
Another use of beam forming is in self-location ofnodes when 
the positions of only a very small number of nodes or appli 
ances are known Such as those sensors nearest the wireless 
stations. In one implementation where each node knows the 
distances to its neighbors due to their positions, and some 
small fraction of the nodes (such as those nearest a PC with 
GPS) of the network know their true locations. As part of the 
network-building procedure, estimates of the locations of the 
nodes that lie within or near the convex hull of the nodes with 
known position can be quickly generated. To start, the short 
est distance (multihop) paths are determined between each 
reference node. All nodes on this path are assigned a location 
that is the simple linear average of the two reference loca 
tions, as if the path were a straight line. A node which lies on 
the intersection of two such paths is assigned the average of 
the two indicated locations. All nodes that have been assigned 
locations now serve as references. The shortest paths among 
these new reference nodes are computed, assigning locations 
to all intermediate nodes as before, and continuing these 
iterations until no further nodes get assigned locations. This 
will not assign initial position estimates to all sensors. The 
remainder can be assigned locations based on pairwise aver 
ages of distances to the nearest four original reference nodes. 
Some consistency checks on location can be made using 
trigonometry and one further reference node to determine 
whether or not the node likely lies within the convex hull of 
the original four reference sensors. 
0040. In two dimensions, if two nodes have known loca 
tions, and the distances to a third node are known from the two 
nodes, then trigonometry can be used to precisely determine 
the location of the third node. Distances from another node 
can resolve any ambiguity. Similarly, simple geometry pro 
duces precise calculations in three dimensions given four 
reference nodes. But since the references may also have 
uncertainty, an alternative procedure is to perform a series of 
iterations where successive trigonometric calculations result 
only in a delta of movement in the position of the node. This 
process can determine locations of nodes outside the convex 
hull of the reference sensors. It is also amenable to averaging 
over the positions of all neighbors, since there will often be 
more neighbors than are strictly required to determine loca 
tion. This will reduce the effects of distance measurement 
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errors. Alternatively, the network can solve the complete set 
of equations of intersections of hyperbola as a least squares 
optimization problem. 
0041. In yet another embodiment, any or all of the nodes 
may include transducers for acoustic, infrared (IR), and radio 
frequency (RF) ranging. Therefore, the nodes have heteroge 
neous capabilities for ranging. The heterogeneous capabili 
ties further include different margins of ranging error. Fur 
thermore, the ranging system is re-used for sensing and 
communication functions. For example, wideband acoustic 
functionality is available for use in communicating, bistatic 
sensing, and ranging. Such heterogeneous capability of the 
sensors 40 can provide for ranging functionality in addition to 
communications functions. As one example, repeated use of 
the communications function improves position determina 
tion accuracy over time. Also, when the ranging and the 
timing are conducted together, they can be integrated in a 
self-organization protocol in order to reduce energy con 
Sumption. Moreover, information from several ranging 
Sources is capable of being fused to provide improved accu 
racy and resistance to environmental variability. Each ranging 
means is exploited as a communication means, thereby pro 
viding improved robustness in the presence of noise and 
interference. Those skilled in the art will realize that there are 
many architectural possibilities, but allowing for heterogene 
ity from the outset is a component in many of the architec 
tures. 

0042. The term “positional measurement, as that term is 
used herein, is not limited to longitude and latitude measure 
ments, or to metes and bounds, but includes information in 
any form from which geophysical positions can be derived. 
These include, but are not limited to, the distance and direc 
tion from a known benchmark, measurements of the time 
required for certain signals to travel from a known source to 
the geophysical location where the signals may be electro 
magnetic or other forms, or measured in terms of phase, 
range, Doppler or other units. 
0043 FIG. 2 shows an exemplary game controller hous 
ing. In one embodiment, the game controller has a TV remote 
form factor. In one implementation, the housing resemble 
Nintendo's Revolution or Wii controller with the addition of 
the mesh network speaker and microphone ports thereto. 
0044 FIG. 3A shows a perspective view of a foot game 
controller that can detect motion and position. In this embodi 
ment, the shoe 111 has a power source 30 powering a proces 
sor module 108 that includes a buzzer to provide silent feed 
back to the user. An antenna 32 projects from the module 108 
to enable data to be wirelessly communicated with the game 
console of FIG. 4. A plurality of keys or buttons 26 are 
provided on the side of the shoe facing the bottom of the user's 
foot allow user input to be captured. One or more sensors 29 
Such as pressure sensors and/or accelerometers are also posi 
tioned on the foot controller to sense motion and/or position. 
In one embodiment, the accelerometers 29 such as 2D or 3D 
accelerometers can communicate motion data to the control 
ler or processor 108. An optional vibrator (not shown) is used 
to provide physical silent feedback in response to a user 
request. Optionally, the module 108 has an interface port that 
can connect to a computer through suitable ports such as USB 
or Firewire, among others. 
0045. In one embodiment, the pressure sensor is located so 
that it underlies the ball of a wearer's foot. The pressure 
sensor can be located so that it underlies the lateral side of the 
ball of the wearer's foot or can be located so that it underlies 
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the wearer's fifth metatarsal head. The sensors convert 
mechanical energy into electrical energy. For example, elec 
trostrictive (or synonymously, electroactive) polymers or 
piezoelectric elements are suitable sensor materials. Electros 
trictive polymers generate energy. When a wearer takes a 
step, the electrostrictive polymer sensor is flexed and a volt 
age is generated by the polymer. Suitable electrostrictive 
polymers include those disclosed in U.S. Pat. No. 6,433,465, 
which is incorporated herein by reference in its entirety. Other 
suitable electrostrictive polymers have been tested and devel 
oped by SRI International (Stanford, Calif.). Other electros 
trictive materials include ceramics available from Applied 
Ceramics, Inc. (Fremont, Calif.). The electrostrictive poly 
mers should have high Strain rate for comfort and maximum 
deflection. SRI has developed a process whereby electrodes 
expand and contract with the polymer, thus greatly enhancing 
their durability and the controllability of the polymer’s 
response to a given Voltage input electrostatic polymer trans 
ducer films that can expand or contract in the in-plane direc 
tions in response to applied electric fields or mechanical 
stresses. These transducer films have produced strains up to 
100% and pressure up to 100 psi or higher. Preferred elec 
trostrictive polymers include silicones and acrylic elas 
tomers; however, all insulating polymers possess Some elec 
trostrictive response. Suitable electrostrictive polymers 
include, but are not limited to, Hylomar HS3 silicone, NuSil 
CF19-2186 silicone, 3M VHB 4910 acrylic, Deerfield poly 
urethane PT6100S, Dow Corning Sylgard 186 silicone, Dow 
Corning fluorosilicone 730, Laurentil 143HC fluoro-elas 
tomer, Aldrich polybutadiene (PBD) and isoprene natural 
rubber latex, among others. These and other suitable materi 
als are discussed in “Electrostrictive Polymer Artificial 
Muscle Actuators', by R. Kombuth, R. Pelrine, J. Eckerle and 
J. Joseph (unknown publication date)(available at www.erg. 
Sri.com/-publications/7247-pa-98-032.pdf). Artificial 
Muscle for Small Robots.” by R. Pelrine, R. Kombluth, J. 
Joseph, and S. Chiba (unknown publication date)(available at 
www.erg. Sri.com/publications/1067-3-PA-00-087.pdf) and 
“Artificial Muscle Actuators for Exoskeletons.” by R. 
Kombluth, R. Pelrine, S. Shastri, R. Full, and K. Meijer 
(unknown publication date) (available at www.erg. Sri.com/ 
publications/433-PA-00-01-3.pdf). These references are 
incorporated herein by reference in their entireties. Addition 
ally, piezoelectric elements also generate a pulse of electrical 
energy each time the wearer's foot applies a force on the 
element when impacting the ground. Piezoelectric elements 
are widely used and commercially available. 
0046. The three axis motion signal processor 108 in the 
shoe controller 111 can detect one or more components or 
stages of the kick: the approach, plant-foot forces, Swing 
limb loading, hip flexion and knee extension, foot contact, 
and follow-through. 
0047 Muscular action during approach and kick (right 
footed kick) includes: trunk motion for stabilization, right hip 
motion for internal rotation?hip flexion, left hip motion for 
extension, right knee motion for extension, left knee motion 
for extension, right ankle motion for plantar flexion, left 
shoulder for horizontal adduction. 

0048. When kicking, there is a direct relationship between 
the direction that the plant foot faces and the direction in 
which the ball travels. The optimal foot plant position for 
accurate direction is perpendicular to a line drawn through the 
centre of the ball for a straight kick. 
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0049. The ideal anterior-posterior (A-P) position of the 
plant foot occurs when kicking is adjacent to and in line with 
the ball. The A-P position of the plant foot is what determines 
the trajectory or flight path of the kicked ball. Novices tend to 
plant their foot behind the ball, which produces a higher ball 
flight path, whereas a forward plant foot position results in a 
low trajectory. The physics motion software detects the cur 
rent position, the motion of the foot and the force to accurately 
model ball path and display the ball path on the screen driven 
by the console. 
0050. The next phase of the kick is the Swinging or cock 
ing of the kicking limb in preparation for the downward 
motion towards the ball. During this phase the kicker's oppo 
site arm to the kicking leg is raised and pointed in the kicking 
direction to counter-balance the rotating body. The hand con 
trollers and the foot controllers transmit the kicker's motion to 
the console processor to run through the physics modeling 
Software. As the plant foot strikes the ground adjacent to the 
ball, the kicking leg is extending and the knee is flexing to 
store elastic energy as the Swinging limb passively stretches 
to allow a greater transfer of force to the ball during the 
downward phase of the kick. 
0051. Before the end of the Swing phase when the hip is 
nearly fully extended and the knee flexed, the leg is slowed 
eccentrically by the hip flexors and knee extensors. This is the 
phase of the kick where there is maximal eccentric activity in 
the knee extensors. 
0.052 The kickership flexors initiate this next phase of the 
kick. The thigh is swung forward and downward with a con 
comitant forward rotation of the lower leg/foot. As the for 
ward thigh movement slows, the leg/foot begins to accelerate 
because of the combined effect of the transfer of momentum 
and release of stored elastic energy in the knee extensors. The 
knee extensors then powerfully contract to Swing the leg and 
foot forwards towards the ball. 
0053 As the knee of the kicking leg passes over the ball, it 

is forcefully extended while the foot is forcefully plantar 
flexed. This exposes the inside top part of the foot (medial 
dorsum), which is propelled at the ball. 
0054 A linear relationship exists between foot velocity 
which is measured by the accelerometer(s) and the resultant 
ball velocity modeled by the game console software. Foot 
speed is governed by a combination of hip rotational torque, 
hip flexor strength and quadriceps strength. At the end of the 
Swing phase, just prior to ball/foot contact, the hamstrings are 
maximally active to slow the leg eccentrically. The acceler 
ometers sense the composite motions of the muscles and the 
data is fed to the physics modeling software executed by the 
console processor. 
0055. The foot is modeled to be in contact with the ball for 
about 6-16 milliseconds, depending on how well inflated the 
ball is. At the point of impact a portion of the kinetic energy 
of the swinging limb is transferred to the ball. The rest is 
dissipated by the eccentric activity of the hamstring muscle 
group to slow the limb down. The follow-through of the kick, 
shown in FIG. 3C, serves two purposes: to keep the foot in 
contact with the ball for longer, and to guard against injury. A 
longer contact time will maximize the transfer of momentum 
to the ball and thus increase its speed. 
0056. Authentic motion and athletic performance are dis 
played on the game console due to the real time calculation of 
realistic human biomechanics. For example, the player move 
ment takes into account the physics of the human body and 
the player can see the leaning of the body as he is accelerating 
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orturning. Foot planting shows the real time calculation of the 
foot positioning and of the body movements thanks to Inverse 
Kinematics. The motion reacts to the control inputs with 
accurate human biomechanics. The ball is driven by realistic 
physics: it has curve, spin, among others. Further, artificial 
intelligence is applied to the characters in the game to provide 
strategy, tactics, and intelligence to the opposing players. In 
one embodiment, a rule-based system takes into account what 
happened before and what could happen after the action to 
provide accurate context and reactions at the right time. For 
Soccer, each of 22 players now has a brain and as a result, the 
game is non-deterministic and each situation is unique. Fur 
ther, player individuality is enhanced with various unique 
attributes and traits amongst different behaviors. 
0057. In another embodiment, the system provides Online 
Multiplayer games where multiple players can form a Soccer 
team remotely and play on-line. In this embodiment, a chan 
nel houses online stats, rankings, List of Friends Playing 
game Online. In another embodiment, the channel is linked 
with “MyNintendo’ similar to the virtual console. Through 
channel linking, the player's friends could see the games 
he/she owns. In one embodiment, the console communicates 
with the Nintendo Wi-Fi Connection and supports online 
clans, ranking options, and user-created content on a game 
specific server. 
0058. The Multiplayer Online Game is capable of support 
ing a plurality of players simultaneously. They are played on 
the Internet, and feature at least one persistent world. These 
games enable players to cooperate and compete with each 
other on a grand scale, and sometimes to interact meaning 
fully with people around the world. 
0059. In another embodiment, the system can provide 
Massively Multiplayer Online Social Game that focuses on 
Socialization instead of objective-based gameplay. The Social 
Game emphasizes Socializing, world-building and an 
in-world virtual economy that depends on the sale and pur 
chase of user-created content. This embodiment is based 
around the creation of virtual objects, including models and 
Scripts. 
0060. In another implementation, the receiver 22, codec 
24, transmitter 30, and control circuit 32 can be a single chip 
ZigBee system on a chip (SOC) that contains an IEEE 802. 
15.4 radio-transceiver, a microcontroller, program/data 
memory (flash and RAM) and necessary peripherals. The 
microcontroller is programmed to detect position informa 
tion as well as to collect data from accelerometers 29. The 
accelerometer data is sampled from 2D or 3D accelerometers. 
The position information can be determined using triangula 
tion or by reading signal strength from two or more other 
mesh network nodes and determine the user's position rela 
tive to the strength of the received RF signal. The SOC greatly 
reduces power consumption and cost while improving the 
performance of the mesh network game controller. 
0061. In one embodiment, a game controller with voice 
capability communicates wirelessly with a mesh network 
node acting as a base station in communication with the mesh 
network. The mesh network base station includes a telephone 
jack wired to a plain old telephone service (POTS) or a public 
switched telephone network (PSTN) land-line. When a call 
comes in, the base station digitizes the audio and compresses 
the digitized audio data for transmission over the WiFi, Blue 
tooth, or ZigBee wireless mesh network to the cordless game 
controller. A full duplex link is established between the base 
station and the game controller so that transmission of Voice 
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and/or data occurs in two directions simultaneously. For 
example, the game controller with Voice capability is a full 
duplex device because both parties can talk at once. 
0062. The game controller with voice capability provides 
common functionality Such as speaker phone capability, 
Voice recording capability to capture a message from a caller, 
multi-line capability where the game controller answers two 
calls by selecting a first line or a second line, or distinctive 
ring tones and rings with a melody or distinctive ring pattern. 
The game controller with voice capability can be a Voice Over 
Internet Protocol (VOIP) telephone. 
0063 A remote server can communicate with the mesh 
network through the wired Plain Old Telephone Service 
(POTS) system or the Public Switched Telephone Network 
(PSTN) system. The server receives a search query from the 
game controller with Voice capability; searches one or more 
databases based on the search query and returns a search 
result on the display of the game controller. A third party 
associated with one of the search results is selected to call 
back the game controller. The server can transmit the game 
controller's caller identification (Caller ID) number to the 
entity for calling back the game controller and wherein the 
third party pays a fee for each Caller ID. The databases can be 
a regular database or a federated database providing tax 
onomy of music, food, restaurant, movie, map, telephone 
directory, news, blogs, weather, Stocks, calendar, sports, 
horoscopes, lottery, messages, traffic, or direction. The data 
bases can also be an internal corporate database or intranet 
that can be searched by a search engine and rendered through 
the PBX system. 
0064 FIG. 4 is a block diagram showing the hardware 
structure of the game system 400. The game device 400 
includes a calculating section (a CPU 401), a graphics pro 
cessing unit (GPU) 402, and a digital signal processor (DSP) 
406), a storage section (a main memory 405, a color buffer 
403, a Z-buffer 404, and a sub-memory 407), various inter 
face (I/F) sections (409 to 412, and 414), a memory controller 
408, and a DVD drive 413. As shown in FIG. 4, the memory 
controller 408 interconnects the calculating section, the stor 
age section, and the interface sections, and controls data 
transfer between the components included in the above-de 
scribed sections. The DVD drive 413 reads the DVD-ROM50 
mounted on the game device 400. The DVD-ROM 50 stores 
the game program or various game data. The game program 
stored in the DVD-ROM 50 is loaded into the main memory 
405 via a DVD disk I/F 414 and the memory controller 408. 
The CPU 401 executes the game program loaded into the 
main memory 405. During the game, the player operates the 
plurality of operation switches of the handheld game device 
1000. The handheld game device 1000 outputs an operation 
input in accordance with the above-described operation per 
formed by the player to the game device 400 via the commu 
nication cable 70a. The operation input output from the hand 
held game device 1000 is input into the CPU 401 via a 
controller I/F 409 and the memory controller 408. Based on 
the operation input from the handheld game device 10, the 
CPU 401 executes a predetermined game process. Similarly, 
an output from the acceleration sensor 154 included in the 
cartridge 15 inserted into the handheld game device 10 is also 
output to the game device 40 via the communication cable 
70a, and input into the CPU 401. The GPU 402 mainly 
generates image data in accordance with control from the 
CPU 401. The GPU 402 includes a geometry unit 402a and a 
rendering unit 402b, and is connected to a memory (the color 
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buffer 403 and the Z-buffer 404) dedicated to image process 
ing. Note that a portion of the main memory 405 may be 
allocated to image processing as a dedicated area in place of 
a memory dedicated to image processing. The geometry unit 
402a and the rendering unit 402b are circuits for performing 
processing of three-dimensional computer graphics. The 
geometry unit 402a performs processing for determining a 
position (a position in a game space, which is represented by 
three-dimensional coordinates) of an object in a virtual three 
dimensional space. The rendering unit 402b performs pro 
cessing for generating a two-dimensional image to be dis 
played on the television 800 based on the three-dimensional 
coordinates obtained by the geometry unit 402a. The color 
buffer 403 stores the two-dimensional image generated by the 
rendering unit 402b, and the Z-buffer 404 stores information 
on depth of the three-dimensional computer graphics. With 
the above-described components, the GPU 402 generates 
image data to be displayed on the television 80, and outputs 
appropriately the generated image data to the television 80 via 
the memory controller 408 and a video I/F 410. The DSP406 
mainly generates audio data in accordance with control from 
the CPU 401. The sub-memory 407 is a working memory of 
the DSP 406. The audio data generated by the DSP 406 is 
output to a loud speaker 80b of the television 80 via the 
memory controller 408 and an audio I/F 412. Note that the 
audio signal from the game device 40 may be output from a 
loudspeaker that is not built into the television 80. The mesh 
network game controller 1050 is the controller shown in FIG. 
3 with an acceleration sensor and a position sensor. The 
acceleration sensor can be a dual-axis (2D) or a tri-axis (3D) 
acceleration sensor, and outputs the magnitudes of tilt in two 
directions, respectively, by detecting gravity. The accelera 
tion sensor is placed in the controller so as to detect a tilt of the 
controller 1050 tilted forward or backward, or to the right or 
left. When the game controller 1050 is held horizontally, the 
X-axis is an axis in a left-to-right direction, the Z-axis is an 
axis in a forward direction, and the Y-axis is an axis in a 
vertical direction. The acceleration sensor detects a tilt in the 
X-axis direction of the handheld game device 1050 and a tilt 
in the Z-axis direction thereof. 

0065. In one embodiment, the mesh network game con 
troller 1000 can be an add-on to an existing game controller in 
the form of an add-on cartridge. The cartridge includes accel 
erometers as well as a mesh network wireless radio for trans 
mitting data as well as for determining player position in the 
cartridge. The accelerometer outputs and in-door position 
outputs are transferred from the handheld game device 1000 
to the game device 400. A player object position data storage 
area 405b stores position data (X,Y, Z in the world coordinate 
system) of the player object in the virtual game space. A 
non-player object position data storage area 405c stores posi 
tion data (X, Y, Z in the world coordinate system) of the 
respective non-player objects. A viewpoint data storage area 
405d stores viewpoint coordinates (Cx, Cy, Cz) used in three 
dimensional image processing. A light Source data storage 
area 405e stores light source coordinates (LX, Ly, LZ) used in 
the three dimensional image processing. A basic position data 
storage area 405f stores an X-axis direction output value and 
a Z-axis direction output value of the acceleration sensor 154, 
which are output when the handheld game device 1000 is held 
in a basic position (a position in which a tilt of the handheld 
game device 1000 is assumed to be 0 degrees) determined 
before the game is started. An additional game parameter data 
storage area 405g stores additional game parameter data (for 
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example, vital power data or item data, etc., of the player 
character). A program storage area 405h stores transferred 
program data that has been read from the DVD-ROM 50. 
More information on the acceleration sensor data usage is 
discussed in U.S. Pat. No. 6,908,388, the content of which is 
incorporated by reference. 
0066. Additionally, one or more shock sensors can be 
attached to the player or a Suitable target Such as a punching 
bag and data can be transmitted using the mesh network for 
enhancing game realism. When the player Subjects the shock 
sensor to a shock with a magnitude which equals or exceeds 
the shock sensor sensitivity, an electrical signal is generated 
and transmitted to the processor. The processor can be pro 
grammed for a delay period which precedes the performance 
evaluating cycle. The player's reaction time and shock mag 
nitude can be measured and displayed. The devices and meth 
ods are Suitable for evaluating the player's performance even 
if the athlete does not contact a target or an another object 
Such as in simulated martial arts combat wherein there is no 
body contact between the athletes. More information on the 
shock sensors is disclosed in U.S. Pat. No. 5,605,336, the 
content of which is incorporated by reference. 
0067. In one embodiment, the game console includes a 
processor, a graphics processor, a wireless sensor with Blue 
tooth functionality, a Wi-Fi transceiver; GDDR3 graphics 
RAM; NAND flash memory; and SDRAM. 
0068 FIG. 5 shows an exemplary process for sending a 
search query from the game controller of FIG.3 to a remote 
server for searching information. The process captures a 
search query specified through the game controller keypad or 
user speech (202). If the user opts to use a voice search, the 
game controller converts userspeech into one or more speech 
symbols (204). The speech symbols can be phonemes, 
diphones, triphones, syllables, and demisyllables. The sym 
bols can be LPC cepstral coefficients or MEL cepstrum cod 
ing technique can be used as symbols as well. More details on 
the conversion of user speech into symbols are disclosed in 
U.S. Pat. No. 6,070,140 entitled “Speech Recognizer” by the 
inventor of the instant application, the content of which is 
incorporated by reference. 
0069. Next, the process determine a point of interest such 
as an XY coordinate, a city name, a Zip code, or an address 
(206). The process transmits the typed search query or the 
speech symbols representing the Verbal search and the point 
of interest over a network to a search engine (208). The search 
engine can perform the search and, where the search query is 
Verbal, the server can optionally improve the recognition 
accuracy based on the point of interest as well as the user 
history (210). For example, if the user pronounces “Starbucks 
95135’ to try to locate a Starbucks coffee shop in the area with 
zip code 95135, the system based on prior user requests, 
would initiate a search query for Starbucks in the area with Zip 
code 95135. The system generates a search result based on the 
speech symbols and the point of interest (212). The user can 
scroll the search results and identify the entity that he/she 
would like to contact. Alternatively, the user can press a 
button to indicate that the entity should call back the user. 
0070. In one embodiment, merchants pay the operator of 
the system for the privilege of calling the userback. Consum 
ers simply elect to be called back by a merchant, by selecting 
the merchant. The server then bridges the mobile phone with 
the merchant automatically. The service is useful when trav 
eling or when the user is unable to write down a number. 
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Merchants pay to have their listings first. The user still gets 
listings for all merchants in the category he or she selects. 
0071. In addition to free text search, the system can also 
search predefined categories as well as undefined categories. 
For examples, the predefined categories can be sports, stocks, 
flight status, package tracking, price comparison, weather, 
yellow pages, movie show times, wifi hotspots, news, hotel 
reservations, drink recipes, jokes, horoscopes, or pickup 
lines, for example. 
0072. In yet other embodiments, the voice search system 
can provide mobile access to virtually any type of live and 
on-demand audio content, including Internet-based stream 
ing audio, radio, television or other audio source. Wireless 
users can listen to their favorite music, catch up on the latest 
news, or follow their favorite sports. 
0073. The system can also automatically send information 
to the mobile device via text messages. An alert can be created 
for specific sports teams, leagues, weather reports, horo 
Scopes, stock quotes and more. Alerts can be set on a regular 
delivery schedule or for event-triggerS Such as Stock quote 
and sports score changes. Event-triggered alerts keep users 
informed about real-time changes to things that they care 
about. For example, sports alerts can provide instant updates 
at the end of a period, inning, quarter, half, game or golf round 
for MLB, NBA, NFL, NHL, PGA and all major college 
sports, instant updates when the score changes (excluding 
NBA) Stock Alerts, instant updates for user-specified stocks 
or funds at market open and/or close, or instant updates for 
designated percentage change in price or specified price tar 
gets, among others. "By giving users the choice to receive 
event-triggered alerts, users can stay current on the latest 
changes in their portfolio or with their favorite teams, they 
can make more informed decisions, save time, and stay in the 
know continuously about Subjects and events that are impor 
tant to them. Event-triggered alerts are an addition to periodic 
alerts that can be scheduled for delivery at the time and 
preference of the user. Periodic alerts include 5-day weather 
forecasts, daily horoscopes, plus sports and stock alerts that 
can be set to a time of day instead of an event. 
0074. In one implementation, an audio alert can be sent. 
First, text announcing the alert is sent to the subscriber's cell 
phone. A connection is made to the live or on-demand audio 
stream. The user listens to the announcement as a live or 
on-demand stream. The system provides mobile phone users 
with access to live and on-demand streaming audio in catego 
ries such as music, news, sports, entertainment, religion and 
international programming. Users may listen to their favorite 
music, catch-up on latest news, or follow their sports team. 
The system creates opportunities for content providers and 
service providers, such as wireless carriers, with a growing 
content network and an existing and flourishing user base. 
Text-based or online offerings may be enhanced by streaming 
live and on-demand audio content to wireless users. 

0075. In one implementation, if the user is interested in 
searching for a store called “Starbucks' in the current vicinity 
of the user, he/she would type or speak “Starbucks' to the 
mobile system computer, the system recognizes that the user 
is looking for Starbucks in his/her vicinity and would auto 
matically determine its current position and append the posi 
tion into the search term query. Hence, by speaking "Star 
bucks', the system would determine the location of the cell 
phone and create a query searches for Starbucks in San Fran 
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cisco, for example. In this manner the user can search for 
services, people, products and companies that are local to her 
or him with minimum effort. 
0076. In an implementation where the location informa 
tion is manually entered, the system that interprets the user 
request intelligently. For example the user can search for 
services, people, products and companies by telephone area 
code, by Zip Code, or by airport code. For example, to find a 
store called “Starbucks' in San Francisco, the user can speak 
to the cell phone: 

0077 Starbucks san francisco Calif. 
0078 Starbucks san fran (does partial match no state) 
0079 Starbucks 415 (by area code) 
0080 Starbucks 94118 (by Zip Code) 
I0081 Starbucks SFO (by airport code) 

I0082 In the event the system cannot understand the 
request, the system presents a template with the pre-formatted 
search String and the user can edit the template and Submit the 
search request in the template format. 
I0083. In one embodiment, the search engine is a taxonomy 
search engine (TSE). TSE is a web service approach to fed 
erating taxonomic databases such as Google or specialized 
databases from retailers, for example. The system takes the 
Voice based query (expressed in phonemes, for example), 
converts the speech symbols into query text and the query is 
sent to a number of different databases, asking each one 
whether they contain results for that query. Each database has 
its own way of returning information about a topic, but the 
details are hidden from the user. TSE converts the speech 
symbols into a search query and looks up the query using a 
number of independent taxonomic databases. One embodi 
ment uses a wrapper-mediator architecture, where there is a 
wrapperfor each external database. This wrapper converts the 
query into terms understood by the database and then trans 
lates the result into a standard format for a mediator which 
selects appropriate information to be used and formats the 
information for rendering on a mobile phone. 
I0084. In another embodiment, the system can handle 
structured and unstructured databases. The system uses 
ontologies, each of which is a Vocabulary detailing all the 
significant words for a particular domain, like healthcare or 
music or video or a consumer item, and the relationship 
between each word. The system then recognizes these terms 
in their particular context. 
I0085. A plurality of ontology systems can be used: one 
ontology to analyze unstructured information, another to ana 
lyze databases or other structured information, and a third to 
unify the two by data sets. So while a music listener can think 
of U2 as a band, a cellphone can think of U2 as a ring-tone, 
a newspaper might refer to a U2 for an incident, a military 
database might use the terms U2 for a spying plane, among 
others. In one implementation, the system semi-automati 
cally builds and maintains domain specific ontologies. The 
system performs automatic detection and extraction of events 
in textual data and integrates the textual temporal information 
which has been extracted, in a document warehouse. The 
system provides temporal knowledge discovery of items for 
trends analysis. 
I0086. In one aspect, the system semi-automatically builds 
and maintains domain specific ontologies. The system auto 
matically generates ontology by examining numerous 
samples of the type of information typically being searched. 
The system then analyzes and produces a provisional ontol 
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ogy, which can be adjusted by users’ acceptance or rejection 
of the search results to create a definitive ontology. 
0087. In another exemplary TSE, the system searches 
taxonomic databases that are related together. For instance, if 
the game controller user enters “U2', the system based on the 
ontological and/or taxonomical knowledge of “U2' searches 
databases relating to music, and locating music vendors of 
similar content as search results. The search results are pro 
vided as a series of links that are displayed on the game 
controller for the user to select. In one option, the user can 
select an item and request the vendor to call the user back to 
complete the sales transaction. In another option, the system 
automatically fills in an order form and displays to the user for 
approval prior to Submitting the information to the selected 
Vendor. In one implementation, the vendor in turn pays a 
commission to the system for the sales referral. 
0088. In one embodiment, the system includes a multidi 
mensional knowledge map. The knowledge map includes 
concepts. The concepts are organized into taxonomies. Each 
taxonomy includes a hierarchical structure. One taxonomy 
can be a first concept that is ordered with respect to a second 
concept independent of the hierarchical structure. The con 
tent provider system also includes content items. The items 
can be tagged to the concepts using a value of a structured data 
attribute associated with the items. In one example, the tagged 
item is selected from the group consisting of a user query, a 
user attribute, and a resource. In another example, the item is 
tagged to at least one of the concepts using at least one 
keyword included in the item. In another example, the first 
concept includes a first mapping function including an input 
and an output. The input of the first mapping function 
includes a value of a structured data attribute of at least one 
item. The output of the first mapping function indicates 
whether to tag the item to the first concept. In a further 
example, the second concept includes a second mapping 
function. The second mapping function includes an input and 
an output. The input of the second mapping function includes 
a value of a structured data attribute of at least one item. The 
output of the mapping function indicates whether to tag the at 
least one item to the second concept, such that the at least one 
item tagged to the first concept is ordered with respect to the 
at least one item tagged to the second concept. In one 
example, the input of the first mapping function includes 
information obtained from a source external to the system that 
is used in providing the output of the first mapping function. 
In another example, the input of the first mapping function 
uses information about how the at least one item tags to other 
concepts in providing the output of the first mapping function. 
In a further example, the input of the first mapping function 
uses information about at least one keyword included in the at 
least one item in providing the output of the first mapping 
function. 

0089. The system can have a multidimensional knowledge 
map. The system can execute a process that includes organiz 
ing concepts into groups representing dimensions of a 
domain, including ordering a first concept with respect to a 
second concept in the same group, using at least one struc 
tured data parameter, tagging at least one item to at least one 
of the first and second concepts, and constraining a user's 
search to only one of the first and second concepts. In another 
embodiment, one or more items are tagged to at least one of 
the first and second concepts based at least in part on a first 
structured data parameter that is modified based on an indi 
cation derived from at least one previous user's interaction 
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with the system. In one variation on this embodiment, the 
tagging is also based on at least one of a second structured 
data parameter, language associated with the item, and a 
second tag associated with the at least one item. In another 
example, the tagging is also based on at least one of whether 
the at least one previous user's interaction with the system 
was deemed Successful and context information obtained 
from a dialog interaction with the at least one previous user. In 
one embodiment, a gateway provides the search service to 
POTS/PSTN telephone callers with minimum modification 
of the existing system. 
0090. In one embodiment, an inquiry can be entered by a 
game controller user. The game controller user can type the 
inquiry on the game controller keypad or speak the inquiry to 
the phone. In one embodiment, the spoken inquiry is captured 
by the server and speech recognition software at the server 
can convert the spoken inquiry into text and sent back to the 
display of the phone for confirmation. In another embodi 
ment, the spoken inquiry can be converted into phonetic 
equivalent and transmitted as a message Such as SMS mes 
sage or email or WAP message to the server. As noted, the 
inquiry can be a natural language query, a boolean logic query 
specifying one or more search terms, or any combination 
thereof The server then processes the received inquiry. For 
example, the inquiry can be parsed to identify keywords, 
search terms, and boolean operators. If the inquiry is a natural 
language inquiry, the language can be grammatically parsed 
to identify likely search terms and discard words which are 
not relevant to the subject or domain of the inquiry. 
0091 Next, the server can determine whether a relevant 
taxonomy model exists. In particular, using the search terms, 
the server can examine previously determined taxonomy 
models to determine whether the domains, types, and/or Sub 
types of an existing taxonomy model include any common 
information Such as search terms. This determination can be 
performed with reference to the dictionary and thesaurus 
databases. That is, the search for an existing taxonomy model 
can be expanded to include terms specified by the dictionary 
and/or thesaurus databases which are synonymous and/or 
related to terms of the inquiry. Accordingly, although an 
inquiry may not include terminology that is identical to an 
existing taxonomy model, the server can identify related 
models by cross referencing the taxonomy model terminol 
ogy with the inquiry terminology using the dictionary and 
thesaurus databases. As the dictionary and thesaurus data 
bases can include both predetermined information as well as 
user configured information, the user can specify relation 
ships between terms and domains such that the server can 
identify relationships among inquiries and existing taxonomy 
models despite the existence of only an indirect relationship 
between the inquiry and taxonomy model. 
0092. If one or more existing taxonomy models are found 
to have an association with the received inquiry, the identified 
taxonomy models can be used as a seed or basis for generating 
a new taxonomy model. In particular, attributes from the 
identified taxonomy models can be used as a baseline model. 
For example, Internet sites, search engines, databases, and/or 
Web pages used in the existing taxonomy model can be given 
higher priority than had no related taxonomy model been 
identified. Similarly, previously identified relationships 
between domain types, domain Subtypes, and text passages of 
the existing taxonomy model can be re-examined by the 
server and used in recursive searches to be described herein in 
greater detail. 
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0093. If no existing taxonomy model is relevant to the 
inquiry, a new taxonomy model is initialized. The server can 
access the dictionary database and the thesaurus database to 
identify alternative search terms and phrases to those speci 
fied in the inquiry. Accordingly, the server can broaden the 
Scope of the inquiry to encompass synonymous, related, and/ 
or relevant terms without requiring the user to specify an 
unduly large or complex inquiry. As the dictionary and the 
saurus databases can include references to designated search 
engines Suited to the Subject matter of that entry, the server 
further can identify those search target engines which will be 
searched in response to the broadened inquiry. For example, 
if the user types “U2, the server searches all music related 
sites for the available albums from “U2' since the search 
came from a phone and users are unlikely to search for U2 
spy-planes on a game controller. The user can be more spe 
cific and enter “U2 review' and the system would search 
Google or Yahoo or MSN search engines for reviews of the 
band, sort/filter/remove redundancy and presents articles that 
the user can review on the rather limited screen of the game 
controller. Thus, the user cando research using the limited I/O 
of the phone if necessary, but the default is to assume that the 
user wants assistance to buy or to get to a particular location 
rather than to do in-depth research on the limited game con 
troller Screen and keypad. 
0094. The server can generate and send queries based 
upon the initial user inquiry. The server can access the rules of 
the query protocol database to determine the query format 
associated with the target search engines. Accordingly the 
server can translate the received inquiry into one or more 
queries to be directed to the target search engines. Thus, each 
resulting query can conform the format required by the par 
ticular search engine to which the query is to be directed. 
0095 Results from the various target search engines can 
be received by the server. For example, from each of the target 
search engines, the server can receive a listing of references in 
response to the queries provided. The received references can 
be processed and prioritized. For example, the server can 
merge the various lists of URLs into a single list, remove 
duplicate URLs, and prioritize the remaining list according to 
the prioritization hierarchy specified by the research rules. 
Copies of the references specified by the processed listing of 
references can be retrieved. The text of the retrieved refer 
ences can be extracted by removing any formatting tags or 
other embedded electronic document overhead. For example, 
any visual formatting of the text, content labeling of the data, 
or other data annotations can be removed from the retrieved 
references. 

0096. The server can take a course of action given the 
existence of particular word and/or text associations within a 
text passage including, but not limited to acronyms, syntactic 
variants, synonyms, semantic variants, and domain associa 
tions. For example, the rules can specify that a search is to be 
initiated for each identified acronym such that the resulting 
taxonomy model and report include information about the 
acronyms. Acronyms can be identified by identifying terms in 
all capital letters, using grammatical rules, and/or by speci 
fying the terms within the dictionary and/or thesaurus data 
bases. 

0097. Each of the aforementioned word and/or text asso 
ciations identified within relevant text passages can be recur 
sively identified within newly determined search results and 
recursively Submitted to the various search engines to pro 
gressively acquire additional information. Taking another 
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example, an original query for jazz’ can reveal that Acid 
Jazz, Avant Garde & Free Jazz, Bebop, Brazilian Jazz, Cool 
JaZZ, Jazz Fusion, Jazz Jam Bands, Latin Jazz, Modern Post 
bebop, New Orleans Jazz, Smooth Jazz, Soul-Jazz & Booga 
loo, Swing Jazz, Traditional Jazz & Ragtime, and Vocal Jazz 
are relevant terms. In this example, the system may recur 
sively Submit queries for each type of jazz music to progres 
sively acquire further facts. The system may identify the top 
ten purchased or downloaded musician in a particular jazz 
music type and present that as the search Sub-result to the user. 
The system is also aware of URLs of top retailers for a 
particular band and can add these URLs into the search 
sequence on a periodic basis Such as on a daily or hourly basis. 
0098. After having identified the key relationships as well 
as the domain types and Subtypes, a taxonomy model can be 
generated to Summarize information discovered as a result of 
the inquiry. The taxonomy model can be formulated as a 
relational graph where nodes representing domain types are 
linked with child nodes clustered around the domain type. 
The child nodes represent the domain subtypes. Each of the 
nodes, whether a domain type or a domain Sub-type, can 
include one or more attributes. Any incidental terms occur 
ring infrequently can be pruned from the taxonomy model. 
Accordingly, the resulting clusters of domain types and 
domain sub-types represent the hierarchy between general 
and more specific concepts. 
0099. Off-line, the server can analyze the taxonomy model 
to identify patterns within the taxonomy model to provide 
faster and more accurate search results. The rules can specify 
particular relationships of interest in the taxonomy model. 
For example, the research rules can indicate that attributes 
which co-occur within one concept may be relevant to peer 
concepts, that concepts which share common attributes may 
form clusters of potential significance, relationships which 
divide clusters into mutually exclusive subsets are potentially 
significant relationships which generate intersections among 
distinct clusters are potentially significant. The server can 
formulate additional Sub-queries to provide the target search 
engines. For example, the Sub-queries can specify new com 
binations of search terms such as domain types, domain Sub 
types, and attributes as determined from the research rules 
and the relational graph. Exemplary pattern rules can include 
“if type X has attribute Y, then search for other types with 
attributes of Y” and “if type X has attribute Y, then search for 
X having an attribute Y with alternative values for Y” Con 
tinuing with the previous example, execution of the exem 
plary pattern rules can generate Sub-queries such as 'arethere 
other items like U2 band.” The results of the sub-queries can 
be incorporated into the existing taxonomy model. 
0100. The determined taxonomy model can be presented 
to a system administrator for approval. The administrator can 
add elements to the taxonomy model, delete elements from 
the taxonomy model, and/or reorder the contents of the tax 
onomy model. Once the model is accepted by the adminis 
trator, edits to the taxonomy model can be incorporated. A 
report can be generated for review and can include the rela 
tional graph of the taxonomy model, a taxonomy outlining the 
domain of the taxonomy model, text descriptions of key con 
cepts, attributes and relationships, as well as citations linking 
derived results to the original source documents. The result 
ing taxonomy model and research report can be stored for 
Subsequent use. 
0101 The search result is accurate and provides relevant 
information for the needs of a game controller user. The 
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system brings the advantages of the Internet to game control 
lers that are designed to work over the POTS/PSTN network. 
One such benefit is the ability to access Internet search 
engines for POTS/PSTN phones. It lends itself to various 
embodiments, each of which delivers the information in a text 
data format but in a different interface manner. The use of a 
gateway connection between the server and the POTS net 
work provides the greatest degree of service expansion in that 
the text data may be provided in conjunction with a standard 
audio delivery, or it may be provided as a direct access data 
base in which no voice call is involved. This is a high value 
added service which is of immediate benefit to both the client 
and the game controller service provider. In consideration of 
its high value and in the flexibility of its delivery, the game 
controller service provider has a variety of options in charg 
ing for the service. This may include a flat monthly Subscrip 
tion fee for all subscribers which eliminates the need for 
transaction billing, reducing both the service cost to the pro 
vider as well as the service charge to the customer. 
0102. In another aspect, a game controller system formak 
ing free VOIP calls includes a handset with a display, a key 
pad, and a modem communicating with a remote server. The 
user make local and long distance calls for free and in addition 
may have access to value added services that include but not 
be limited to music, food, restaurant, movie, map, telephone 
directory, news, blogs, weather, Stocks, calendar, sports, 
horoscopes, lottery, messages, or traffic database. The display 
of the phone periodically shows information of interest to the 
user (such as ads), based on a profile that the user makes when 
registering with the system. The profile is updated to track 
services and products as the user actually uses. 
0103). Other revenue models can be used. In one embodi 
ment, the system acts as brokers or market-makers: the sys 
tem brings buyers and sellers together and facilitates transac 
tions. Brokers play a frequent role in business-to-business 
(B2B), business-to-consumer (B2C), or consumer-to-con 
Sumer (C2C) markets. Usually a broker charges a fee or 
commission for each transaction it enables. The formula for 
fees can vary. Brokerage models include: Buy/Sell Fulfill 
ment—takes customer orders to buy or sell a product or 
service, including terms like price and delivery; Demand 
Collection System where a prospective buyer makes a final 
(binding) bid for a specified good or service, and the broker 
arranges fulfillment; Auction Broker—conducts auctions for 
sellers (individuals or merchants) Broker charges the seller a 
listing fee and commission scaled with the value of the trans 
action; Transaction Broker provides a third-party payment 
mechanism for buyers and sellers to settle a transaction; Dis 
tributor—a catalog operation that connects a large number of 
product manufacturers with Volume and retail buyers and 
where Broker facilitates business transactions between fran 
chised distributors and their trading partners; Search 
Agent—a software agent or “robot' used to search-out the 
price and availability for a good or service specified by the 
buyer, or to locate hard to find information; Virtual Market 
place—or virtual mall, a hosting service for online merchants 
that charges setup, monthly listing, and/or transaction fees. 
0104. Alternatively, an advertising model can be used 
where advertisers pay for referrals or clicks from the game 
controller. A high Volume of user traffic makes advertising 
profitable and permits further diversification of site services. 
For example, the system can search classifieds—list items for 
sale or wanted for purchase. In another embodiment, the 
system provides free to access but require users to register and 
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provide demographic data. Registration allows inter-session 
tracking of user Surfing habits and thereby generates data of 
potential value in targeted advertising campaigns. The system 
can also support Contextual Advertising/Behavioral Market 
ing. For example, a game controller extension that automates 
authentication and form fill-ins, also delivers advertising 
links or pop-ups as the user Surfs the web. Contextual adver 
tisers can sell targeted advertising based on an individual 
user's Surfing activity. The system can Support Content-Tar 
geted Advertising that identifies the meaning of a web page 
and then automatically delivers relevantads when a user visits 
that page. The system can display Intromercials—animated 
full-screen ads placed at the entry of a site before a user 
reaches the intended content. 
0105. In another business model, the system acts as an 
Infomediary that provides data about consumers and their 
consumption habits used to target marketing campaigns. 
Independently collected data about producers and their prod 
ucts are useful to consumers when considering a purchase. 
0106. In another embodiment, the system provides Incen 
tive Marketing—customer loyalty program that provides 
incentives to customers such as redeemable points or coupons 
for making purchases from associated retailers. Data col 
lected about users is sold for targeted advertising. The system 
can also be a Metamediary that facilitates transactions 
between buyer and sellers by providing comprehensive infor 
mation and ancillary services, without being involved in the 
actual exchange of goods or services between the parties. 
0107 The system can also be a merchant, wholesalers and 
retailers of goods and services. Sales may be made based on 
list prices or through auction. The system can also be a mer 
chant that deals strictly in digital products and services and, in 
its purest form, conducts both sales and distribution of con 
tents such as music/video/call tone/ring tone over the web. 
0108. The system performs automatic detection and 
extraction of events in textual data and integrates the textual 
temporal information which has been extracted, in a docu 
ment database. The system provides temporal knowledge 
discovery of items for trends analysis. 
0109 The system can use ontology with non-text infor 
mation as well. Many repositories of digitized or electronic 
images, graphics, music and videos have been built. However, 
searching such multimedia files is still difficult. In one 
embodiment, the system performs speech recognition on the 
Video and converts speech into text for searching. The con 
Verted text is stored as meta-tags associated with the music or 
Video, and upon selection in response to a search, the music or 
Video can be displayed for playing or for purchase. 
0110. In another embodiment, a system locates a prede 
termined multimedia file by having users upload a plurality of 
image, music and video files to a server, each file including 
multimedia data Such as image or video or audio data and 
metadata describing the content; extracting the multi-media 
data and meta-data from the multimedia files; updating a 
search engine index with the meta-data; and Subsequently 
locating the predetermined multimedia file using the search 
engine. 
0111. In the above-described embodiment, a method for 
determining a rotation axis of viewpoint has different variants 
as follows. In a first variant, when the tilt sensor detects that 
the housing is tilted to the right or the left, the Z-axis of the 
local coordinate system of the player object is assumed to be 
a predetermined axis, and the viewpoint is rotated about the 
above-described predetermined axis. Also, when the tiltsen 
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sor detects that the housing is tilted forward or backward, the 
viewpoint is rotated about the X-axis of the local coordinate 
system of the player object. In the above-described embodi 
ment, the Z-axis of the viewpoint coordinate system is pro 
jected onto the XZ plane of the world coordinate system, and 
the projected axis is determined as the predetermined axis. 
Otherwise, in a second variant, the Z-axis itself of the view 
point coordinate system is assumed to be the predetermined 
axis. Similarly, in a third variant, the Z-axis of the viewpoint 
coordinate system is projected onto an XZ plane of a local 
coordinate system of an object (for example, a player object), 
and the projected axis is assumed to be the predetermined 
axis. Also, the Z-axis of the viewpoint coordinate system is 
projected onto a topographic object (a ground object on 
which the player object is placed), and the projected axis is 
assumed to be the predetermined axis. 
0112. In another embodiment where the game controller 
includes a built-in camera for video communication, the user 
captures and transmits video taken with a camera on the game 
controller. The user can perform simple edits to the video 
segment. The system allows the editing user more creative 
freedom at each step in the process. Such as being able to 
preview and correct each edit decision on the fly. The video 
editing process becomes similar to putting together a docu 
ment or graphics presentation where the user cuts and pastes 
the segments together adding effects and titles. 
0113. The software can provide Linear Editing where the 
content can only be edited sequentially similar to older 
mechanical techniques of cutting films to perform the edit 
functions. The software can alternatively provide Non-Linear 
Editing where editing in this environment is essentially is a 
visual Cut-and-Paste method and the user can edit any part of 
the video at will. 

0114. The system can provide In-Camera Editing: Video 
shots are structured in Such a way that they are shot in order 
and of correct length. In another embodiment, the system 
allows the user to assemble edit: Video shots are not struc 
tured in a specific order during shooting but are rearranged 
and unneeded shots deleted at the time of transferring (copy 
ing). This process requires at the least, a Camcorder and VCR. 
the original footage remains intact, but the rearranged footage 
is transferred to a new tape. Each scene or cut is “assembled' 
on a blank tape either one-at-a-time or in a sequence. The 
system can provide two types of Assemble Editing: 1) A 
Roll—Editing from a single source, with the option of adding 
an effect, such as titles or transitioning from a frozen image 
the start of the next cut or scene and 2) A/B Roll Editing 
from a minimum of two sources or Camcorders and recording 
to a third source. The system can also support insert editing 
where new material is recorded over existing footage. This 
technique can be used during the original shooting process or 
during a later editing process. The system provides Titles on 
Cardboard, Paper, or other Opaque Media Painting titles on 
opaque media and recording the pages on videotape and 
inserting or assembling the title between scenes, previously 
shot, during the editing process. 
0115 The system supports Sound Mixing where two or 
more sound sources can be connected to a sound mixer and 
then inputted into the video. The system also Supports Audio 
Dubbing for adding audio to footage that is already edited 
together or previously shot. The audio is added to the video 
tape without altering the previously recorded video and, in 
Some cases, without altering the previously recorded audio. 
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0116. The above process is suitable for editing consumer 
produced content which tends to be short. In certain contents 
Such as news or movies that take too long to transmit or view, 
the contents need to be reduced into chunks of one, five, tenor 
fifteen minutes, for example, to allow easy viewing while the 
user is traveling or otherwise don't have full attention on the 
device for an extended period. In one embodiment, video is 
micro-chunked to reduce entertainment to its simplest dis 
crete form, be it a blog post, a music track, or a skit. Next, the 
system makes the content available and lets people download, 
view, read, or listen. The system lets consumers Subscribe to 
content through RSS- and podcast-style feeds so they can 
enjoy it wherever and whenever they like. Optionally, the 
system can put ads and tracking systems into the digital 
content itself to provide revenue. In one implementation, the 
system provides microchunk videos entirely free, but it plays 
in a pop-up window alongside an ad or alternatively short 
commercials also play before some segments. The micro 
chunks can be e-mailed, linked to, searched for, downloaded, 
remixed, and made available on-line. 
0117 The user or producer can embed metadata into the 
Video or music. Exemplary meta data for video or musical 
content such as CDS includes artist information Such as the 
name and a list of albums available by that artist. Another 
metadata is album information for the title, creator and Track 
List. Track metadata describes one audio track and each track 
can have a title, track number, creator, and track ID. Other 
exemplary meta data includes the duration of a track in mil 
liseconds. The meta data can describe the type of a release 
with possible values of TypeAlbum, Typesingle, TypeEP. 
TypeCompilation, Typesoundtrack, Typespokenword, 
Type Interview, TypeAudiobook, TypeLive. TypeRemix, 
TypeOther. The metadata can contain release status informa 
tion with possible values of StatusOfficial, StatusPromotion, 
StatusBootleg. Other metadata can be included as well. 
0118. The meta-data can be entered by the musician, the 
producer, the record company, or by a music listener or pur 
chaser of the music. In one implementation, a content buyer 
(such as a video buyer of video content) can store his or her 
purchased or otherwise authorized content on the server in the 
buyer's own private directory that no one else can access. 
When uploading the multimedia files to the server, the buyer 
annotates the name of the files and other relevant information 
into a database on the server. Only the buyer can Subsequently 
download or retrieve files he or she uploaded and thus content 
piracy is minimized. The metadata associated with the con 
tent is stored on the server and is searchable and accessible to 
all members of the community, thus facilitating searching of 
multimedia files for everyone. 
0119. In one implementation that enables every content 
buyer to upload his/her content into a private secured direc 
tory that cannot be shared with anyone else, the system pre 
vents unauthorized distribution of content. In one implemen 
tation for music sharing that allows one user to access music 
stored by another user, the system pays royalty on behalf of its 
users and Supports the webcasting of music according to the 
Digital Millennium Copyright Act, 17 U.S.C. 114. The sys 
tem obtains a statutory license for the non-interactive stream 
ing of sound recordings from Sound Exchange, the organiza 
tion designated by the U.S. Copyright Office to collect and 
distribute statutory royalties to Sound recording copyright 
owners and featured and non featured artists. The system is 
also licensed for all U.S. musical composition performance 
royalties through its licenses with ASCAP, BMI and SESAC. 
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The system also ensures that any broadcast using the client 
Software adheres to the Sound recording performance 
complement as specified in the DMCA. Similar licensing 
arrangements are made to enable sharing of images and/or 
videos/movies. 
0120. The system is capable of indexing and Summarizing 
images, music clips and/or videos. The system also identifies 
music clips or videos in a multimedia data stream and pre 
pares a Summary of each music video that includes relevant 
image, music or video information. The user can search the 
music using the Verbal search system discussed above. Also, 
for game playing, the system can play the music or the micro 
chunks of video in accordance with a search engine or a game 
engine instruction to provide better gaming enjoyment. 
0121. In one gaming embodiment, one or more acceler 
ometers may be used to detect a scene change during a video 
game running within the game controller. For example, the 
accelerometers can be used in a tilt-display control applica 
tion where the user tilts the mobile phone to provide an input 
to the game. In another gaming embodiment, mobile games 
determine the current position of the mobile device and allow 
players to establish geofences around a building, city block or 
city, to protect their virtual assets. The mobile network such 
as the WiFi network or the cellular network allows players 
across the globe to form crews to work with or against one 
another. In another embodiment, digital camera enables users 
to take pictures of themselves and friends, and then map each 
digital photograph's looks into a character model in the game. 
Other augmented reality game can be played with position 
information as well. 
0122. In one embodiment, the game controller's processor 
and transceiver conform to the ZigBee protocol. ZigBee was 
created to address the market need for a cost-effective, stan 
dards-based wireless networking Solution that Supports low 
data-rates, low-power consumption, security, and reliability. 
Single chip ZigBee controllers with wireless transceivers 
built-in include the Chipcon/Ember CC2420 and from Free 
Scale. In various embodiments, the processor communicates 
with a Z axis accelerometer measures the patient's up and 
down motion and/or an X and Y axis accelerometer measures 
the patient's forward and side movements. The controllers 
upload the captured data when the memory is full. 
0123. The game controller can also be used for home 
automation. The user can enjoy flexible management of light 
ing, heating and cooling systems from anywhere in the home. 
The watch automates control of multiple home systems to 
improve conservation, convenience and safety The watch can 
capture highly detailed electric, water and gas utility usage 
data and embed intelligence to optimize consumption of natu 
ral resources. The system is convenient in that it can be 
installed, upgraded and networked without wires. The patient 
can receive automatic notification upon detection of unusual 
events in his or her home. For example, if smoke or carbon 
monoxide detectors detect a problem, the wrist-watch can 
buZZ or vibrate to alert the user and the central hub triggers 
selected lights to illuminate the safest exit route. 
0.124. In another embodiment, the game controller serves 
as a mobile telephone when there are sufficient ZigBee radios 
in a particular neighborhood. In that case, calls are routed 
through the mesh network to the game controller for voice 
calls. 

0.125. In another embodiment, the controller serves a key 
foballowing the user to wirelessly unlock doors controlled by 
ZigBee wireless receiver. In this embodiment, when the user 

Dec. 25, 2008 

is within range, the door ZigBee transceiver receives a request 
to unlock the door, and the ZigBee transceiver on the door 
transmits an authentication request using Suitable security 
mechanism. Upon entry, the ZigBee doorlock device Smeds 
signals to the lighting, air-conditioning and entertainment 
systems, among others. The lights and temperature are auto 
matically set to pre-programmed preferences. 
0.126 Although ZigBee is mentioned as an exemplary pro 
tocol, other protocols such as Bluetooth and WiFi and 
WiMAX can be used as well. 

I0127. In one embodiment that captures user commands or 
status non-verbally, the user may wear one or more sensors, 
for example devices for sensing ECG, EKG, blood pressure, 
Sugar level, among others. In one embodiment, the sensors are 
mounted on the patient's wrist (Such as a wristwatch sensor) 
and other convenient anatomical locations. Exemplary sen 
sors include standard medical diagnostics for detecting the 
body's electrical signals emanating from muscles (EMG and 
EOG) and brain (EEG) and cardiovascular system (ECG). 
Leg sensors can include piezoelectric accelerometers 
designed to give qualitative assessment of limb movement. 
Additionally, thoracic and abdominal bands used to measure 
expansion and contraction of the thorax and abdomen respec 
tively. A Small sensor can be mounted on the Subject's finger 
in order to detect blood-oxygen levels and pulse rate. Addi 
tionally, a microphone can be attached to throat and used in 
sleep diagnostic recordings for detecting breathing and other 
noise. One or more position sensors can be used for detecting 
orientation of body (lying on left side, right side or back) 
during sleep diagnostic recordings. Each of sensors can indi 
vidually transmit data to the server 20 using wired or wireless 
transmission. Alternatively, all sensors can be fed through a 
common bus into a single transceiver for wired or wireless 
transmission. The transmission can be done using a magnetic 
medium such as a floppy disk or a flash memory card, or can 
be done using infrared or radio network link, among others. 
I0128. In one embodiment, the sensors for monitoring vital 
signs are enclosed in a wrist-watch sized case Supported on a 
wrist band that communicates with the game controller. The 
sensors can include EEG, EMG, as well as skin resistance 
sensors to detect user's biological command for game playing 
purposes. The sensors can also be used for medical monitor 
ing. For example, in one embodiment, Cygnus AutoSensor 
(Redwood City, Calif.) is used as a glucose sensor. A low 
electric current pulls glucose through the skin. Glucose is 
accumulated in two gel collection discs in the AutoSensor. 
The AutoSensor measures the glucose and a reading is dis 
played by the watch. 
I0129. In another embodiment, EKG/ECG contact points 
are positioned on the back of the game controller. In yet 
another embodiment that provides continuous, beat-to-beat 
wrist arterial pulse rate measurements, a pressure sensor is 
housed in a casing with a free-floating plunger as the sensor 
applanates the radial artery. A strap provides a constant force 
for effective applanation and ensuring the position of the 
sensor housing to remain constant after any wrist movements. 
The change in the electrical signals due to change in pressure 
is detected as a result of the piezoresistive nature of the sensor 
are then analyzed to arrive at various arterial pressure, sys 
tolic pressure, diastolic pressure, time indices, and other 
blood pressure parameters. 
0.130 “Computer readable media' can be any available 
media that can be accessed by client/server devices. By way 
of example, and not limitation, computer readable media may 
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comprise computer storage media and communication 
media. Computer storage media includes Volatile and non 
volatile, removable and non-removable media implemented 
in any method or technology for storage of information Such 
as computer readable instructions, data structures, program 
modules or other data. Computer storage media includes, but 
is not limited to, RAM, ROM, EEPROM, flash memory or 
other memory technology, CD-ROM, digital versatile disks 
(DVD) or other optical storage, magnetic cassettes, magnetic 
tape, magnetic disk storage or other magnetic storage devices, 
or any other medium which can be used to store the desired 
information and which can be accessed by client/server 
devices. Communication media typically embodies computer 
readable instructions, data structures, program modules or 
other data in a modulated data signal Such as a carrier wave or 
other transport mechanism and includes any information 
delivery media. 
0131 All references including patent applications and 
publications cited herein are incorporated herein by reference 
in their entirety and for all purposes to the same extent as if 
each individual publication or patent or patent application 
was specifically and individually indicated to be incorporated 
by reference in its entirety for all purposes. Many modifica 
tions and variations of this invention can be made without 
departing from its spirit and scope, as will be apparent to those 
skilled in the art. The specific embodiments described herein 
are offered by way of example only. The above specification, 
examples and data provide a complete description of the 
manufacture and use of the composition of the invention. 
Since many embodiments of the invention can be made with 
out departing from the spirit and scope of the invention, the 
invention resides in the claims hereinafter appended. 
What is claimed is: 
1. A foot controller, comprising: 
a foot platform: 
a wireless network device coupled to the foot platform: 
a motion sensor coupled to the wireless network to detect 

foot motion; and 
a motion signal processor coupled to the motion sensor and 

to the wireless network device, the motion signal pro 
cessor determining foot movement and applying the foot 
movement to a physics model of a ball and one or more 
players. 

2. The system of claim 1, wherein the wireless network 
device comprises one of an 802.11 device, a Bluetooth 
device, an 805.15 device. 

3. The system of claim 1, wherein the mesh network game 
controller comprises a Voice Over Internet Protocol (VOIP) 
telephone. 

4. The system of claim 1, wherein the ball is played in a 
multiplayer online role-playing game. 

5. The system of claim 1, wherein the foot controller com 
prises a TV remote. 

6. The system of claim 1, comprising a server coupled to 
the wireless network device and to a wide area network. 

7. The system of claim 6, wherein the server receives a 
search query from the controller, the server searching one or 
more databases based on the search query and returning a 
search result on the display. 
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8. The system of claim 7, wherein a third party associated 
with one of the search results is selected to callback the game 
controller. 

9. The system of claim 6, wherein the server connect play 
ers to one or more game worlds. 

10. The system of claim 6, wherein the server instructs 
players to travel to one or more predetermined physical loca 
tions. 

11. The system of claim 10, wherein the predetermined 
physical locations pay advertising revenue for instructions 
from the server. 

12. The system of claim 1, wherein the motion sensor 
comprises one of an accelerometer, a piezoelectric trans 
ducer, a contact Switch, a pressure transducer. 

13. The system of claim 1, comprising an electricity gen 
erator coupled to the foot platform. 

14. The system of claim 11, wherein the electricity genera 
tor comprises one of an electrostrictive polymer, an electro 
active polymer, a piezoelectric element, a Solar cell. 

15. The system of claim 1, wherein the motion sensor 
detects ball approach, plant-foot force, Swing-limb loading, 
hip flexion, knee extension, foot contact, and follow-through. 

16. The system of claim 1, wherein the motion sensor 
detects muscular action during approach and kick. 

17. The system of claim 14, wherein the motion sensor 
detects trunk motion for stabilization, right hip motion for 
internal rotation?hip flexion, left hip motion for extension, 
right knee motion for extension, left knee motion for exten 
sion, right ankle motion for plantar flexion, left shoulder for 
horizontal adduction. 

18. The system of claim 1, comprising a hand controller to 
detect hand motion and wherein the motion sensors detect 
Swinging or cocking of the kicking limb of a kicking leg and 
motion in an opposite arm to the kicking leg. 

19. The system of claim 1, comprising a physics motion 
processor to process the current position, the motion of the 
foot and the force to model ball path and display the ball path. 

20. The system of claim 17, wherein the motion signal 
processor applies a linear relationship between foot Velocity 
measured by the sensor and the resultant ball velocity mod 
eled by the physics motion processor. 

21. A system, comprising 
a mesh network; 
a network game controller coupled to the mesh network 

including 
one or more wearable foot and hand motion detectors, 

wherein the motion detectors determine hand and foot 
motions and apply one or more kinematics or physics 
models to the hand and foot motions; and 

an in-door position detector that triangulates positions 
based on a plurality of wireless transmitter outputs; 
and 

a display device coupled to the mesh network to render 
game images. 

22. The system of claim 19, wherein the motion sensor 
detects player trunk motion for stabilization, right hip motion 
for internal rotation?hip flexion, left hip motion for extension, 
right knee motion for extension, left knee motion for exten 
sion, right ankle motion for plantar flexion, left shoulder for 
horizontal adduction. 


