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EXERCISE GAMING DEVICE AND METHOD 
OF INTERACTING WITH GAMING OR 

OTHER SCENARIOS BASED ON PHYSICAL 
EXERCISE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority from US. Provi 
sional PatentApplication Ser. No. 61/054,837, entitled “Exer 
cise Gaming Device and Method of Interacting With Gaming 
or Other Scenarios Based on Physical Exercise” and ?led 
May 21, 2008, the disclosure of Which is incorporated herein 
by reference in its entirety. 

BACKGROUND 

[0002] 1. Technical Field 
[0003] The present invention embodiments relate to inter 
face devices for a gaming or simulation system to enable 
users to interact With video games or simulations and exercise 
during game play or simulation interaction. 
[0004] 2. Discussion of the RelatedArt 
[0005] Currently, a Wide variety of different types of exer 
cise devices are commonly utiliZed to promote health and 
?tness, particularly for people having sedimentary lifestyles 
and/or Work environments, and to provide rehabilitation for 
particular types of injuries. 
[0006] Despite the availability of the exercise devices 
described above, people may not be performing a suf?cient 
amount of exercise for good health. The lack of suf?cient 
exercise may be attributed in part to the increasing popularity 
of video and computer games. The operation of video and 
computer games is generally performed by users in a sitting or 
reclining position (e.g., on a couch, chair, ?oor, etc.), typi 
cally for extended periods of time. Thus, the use of video 
games tends to decrease the available time for and amount of 
exercise performed by users. This decreased amount of exer 
cise is typically detrimental to good health, and may contrib 
ute to a groWing population of overWeight people or even an 
epidemic of obesity. 

SUMMARY 

[0007] Accordingly, the present invention embodiments 
promote performance of exercise by users during a computer 
simulation or game. The present invention embodiments 
enable a user to perform exercises to interact With the simu 
lation or game, thereby facilitating exercise and consumption 
of an increased quantity of calories during the interaction. An 
embodiment of the present invention includes a gaming 
device With a plurality of effector or gripping members in the 
form of handles to be manipulated by a user. A coil steel 
spring provides the resistance for the handles that may be 
compressed together or pulled apart for resistance-based 
exercise. The device further includes additional input devices 
to interact With a simulation or gaming scenario. The user 
applies forces to the handles to interact With the scenario, 
thereby requiring the user to perform exercises during the 
simulation or game play. 

[0008] The above and still further features and advantages 
of the present invention Will become apparent upon consid 
eration of the folloWing detailed description of example 
embodiments thereof, particularly When taken in conjunction 
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With the accompanying draWings Wherein like reference 
numerals in the various ?gures are utiliZed to designate like 
components. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a perspective vieW of an exercise gaming 
device coupled to a gaming or computer system according to 
an embodiment of the present invention. 
[0010] FIG. 2 is a side elevation vieW of the exercise gam 
ing device of FIG. 1 illustrating components Within a device 
housing interior. 
[0011] FIG. 3 is a perspective vieW of the exercise gaming 
device of FIG. 1. 
[0012] FIG. 4 is an exploded vieW in perspective of the 
exercise gaming device of FIG. 1. 
[0013] FIG. 5 is a block diagram of an example control 
circuit for the exercise gaming device of FIG. 1. 
[0014] FIG. 6 is an illustration of a user exercising legs With 
the exercise gaming device of FIG. 1. 
[0015] FIG. 7 is an illustration of a user exercising arms 
With the exercise gaming device of FIG. 1. 
[0016] FIG. 8 is a procedural ?oW chart illustrating the 
manner in Which the gaming or computer system executes a 
virtual scenario and interacts With the exercise gaming device 
of FIG. 1. 

DETAILED DESCRIPTION OF EXAMPLE 
EMBODIMENTS 

[0017] An exercise gaming device according to an embodi 
ment of the present invention is illustrated in FIGS. 1-2. 
Initially, an exercise gaming device 50 according to a present 
invention embodiment communicates With a gaming or com 
puter system 170, preferably in a Wireless fashion. The gam 
ing system typically includes a processor or central process 
ing unit (CPU) 180, a monitor or display device 190, and a 
storage drive and/or unit 175 to receive computer readable 
media (e.g., CD, DVD, etc.) containing softWare for various 
virtual simulation or gaming scenarios. Processing unit 180 is 
coupled to storage drive 175 and executes the softWare to 
provide the virtual scenarios on display device 190. The gam 
ing system may be implemented by any conventional or other 
processing or gaming system (e.g., microprocessor system, 
personal computer, video gaming system, etc.). By Way of 
example, gaming system 170 is a personal computer, Where 
exercise gaming device 50 includes a joystick type controller 
With a Wireless interface to the gaming system as described 
beloW. 
[0018] The virtual scenarios provided by gaming system 
170 generally include characters or objects that are controlled 
by a user via exercise gaming device 50. For example, the user 
may control movement and actions of a character or a vehicle 
(e.g., car, airplane, boat, etc.) to move through a virtual or 
computer-generated environment displayed on display 
device 190. Exercise gaming device 50 includes a plurality of 
input devices (e.g., triggers 64, 65, joystick 66, buttons 67, 
etc.) to enable a user to interact With the virtual scenario as 
described beloW. Gaming system 170 receives signals from 
exercise gaming device 50, and updates display device 190 to 
re?ect the movements and/or actions of the character or 
object as indicated by user manipulation of the exercise gam 
ing device. 
[0019] Exercise gaming device 50 serves as a hand-held 
peripheral to gaming system 170, and enables a user to con 
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trol a virtual gaming or simulation scenario While performing 
exercises. The exercise gaming device may further be held 
between user legs (or in other orientations) to be actuated by 
a variety of limbs, muscles or other body portions to control 
the virtual scenario. 
[0020] Exercise gaming device 50 includes a housing 60 
and effector members 72, 74. Housing 60 is generally cylin 
drical With effector members 72, 74 each extending from a 
respective housing loWer side portion, and angularly dis 
placed from each other by approximately one-hundred 
tWenty degrees. The housing includes a device controller 150 
With electronics (e.g., Wireless transmitter, etc.) to couple 
exercise gaming device 50 to gaming system 170 as described 
beloW. Device controller 150 further enables exercise gaming 
device 50 to interact With monitoring or other sensors (e.g., 
heart rate monitor 148 (FIG. 5), etc.) as described beloW. 
[0021] Effector members 72, 74 extend from housing 60 
and each form a generally U-shaped con?guration for 
engagement by a user. Effector member 72 further includes a 
slight taper or inWard bend at a proximal portion thereof 
proximate housing 60. U-shaped effector members 72, 74 
provide signi?cant versatility for the user seeking to grip 
effector members 72, 74 in a convenient orientation for exer 
cise or game play. Effector members 72, 74 include substan 
tially cylindrical engagement members 73, 75 basically serv 
ing as a core or base, Where engagement members 73, 75 are 
constructed of a substantially rigid material (e.g., metal, plas 
tic, etc.). Engagement members 73, 75 include comfort mem 
bers 55 (e.g., foam, rubber, or other padding) covering the 
respective engagement members to promote a comfortable 
holding of effector members 72, 74. Trigger type input 
devices 64, 65 are preferably disposed at the upper or distal 
ends of effector members 72, 74, and enable interaction With 
gaming system 170. Housing 60 includes a joystick or thumb 
stick type device 66, and one or more input buttons or other 
devices 67 disposed on the housing front surface to enable 
further interaction With gaming system 170. The housing 
front surface may further include one or more displays 614 as 
described beloW. 
[0022] Exercise gaming device 50 may further include a 
sensing arrangement 185 of one or more sensors (e.g., accel 
erometer, infrared triangulation system, etc.) to measure the 
orientation (e.g., plural degree-of-freedom, etc.) of the exer 
cise gaming device. The sensing arrangement measures the 
orientation along various axes (e.g., along X, Y and Z axes, 
tWist, etc.) of exercise gaming device 50. The orientation 
measurements are provided to device controller 150, and may 
be utiliZed to provide directional controls for the virtual sce 
nario (e.g., steering, etc.). 
[0023] A user grips and applies force to effector members 
72, 74 in order to direct the effector members toWard (e.g., 
applying a pushing force) and aWay (e.g., applying a pulling 
force) from each other as described beloW. Exercise gaming 
device 50 includes a coiled spring 76 (FIG. 2) With ends that 
extend from housing 60 to form, or be coupled With, engage 
ment members 73, 75 of effector members 72, 74. Spring 76 
may be made from any strong ?exible material (e.g., steel, 
plastics, etc.), Where the spring coiled portion is placed 
betWeen effector members 72, 74 and disposed Within hous 
ing 60. Thus, When a user applies force to effector members 
72, 74, spring 76 resists movement of effector members 72, 
74 and exerts a force back to the user. 

[0024] The amount of force applied to effector members 
72, 74 causes the effector members to move, and the move 
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ment/displacement of these members is measured to control 
the virtual scenario displayed on display device 190 and 
provided by gaming system 170. This basically requires the 
user to perform exercise in order to interact With the virtual 
scenario. Further, exercise gaming device 50 may determine 
user exercise effort by measuring the force/ energy exerted on 
effector members 72, 74 by the user based on the measured 
displacement of those members. Moreover, exercise gaming 
device 50 may receive information from an external user body 
monitor (e.g., heart rate monitor 148 (FIG. 5), etc.), and 
process the information as described beloW. It Will be appre 
ciated that numerous outputs may be determined by device 
controller 150 and displayed (e.g., graphs of heart rate versus 
energy, heart rate versus time, current and/ or maximum heart 

rate, etc.). 
[0025] The force applied by a user to effector members 72, 
74 may be measured in various manners. The effect of a user 
exerting force on effector members 72, 74 results in a dis 
placement of effector members 72, 74 relative to each other. 
This displacement is measured by an encoder 140, preferably 
a variable resistor or potentiometer With a rotatable actuator 
to vary resistance. HoWever, encoders of various kinds (e.g., 
potentiometers With rotatable or linear actuators, optical 
encoders, etc.) may be utiliZed. 
[0026] Referring to FIGS. 3 and 4, housing 60 includes a 
?rst portion 610 and a second portion 620 coupled together 
and de?ning a housing interior With a Wheel member 630 
disposed therein. First and second portions 610, 620 are each 
substantially cylindrical, and include open portions in facing 
relation to form the housing interior and closed portions 
respectively forming the front and rear surfaces of housing 
60. First and second portions 610, 620 include edge portions 
612, 622 in facing relation that are recessed to form a slot 625 
in housing 60. 
[0027] Wheel member 630 is substantially cylindrical, and 
includes dimensions slightly less than those of ?rst and sec 
ond portions 610, 620 to enable placement and rotation of the 
Wheel member Within housing 60. A portion of Wheel mem 
ber 630 is exposed through slot 625. Wheel member 630 
includes a series of substantially rectangular spokes or bars 
640. The spokes are arranged in a star type con?guration With 
each spoke extending from a hub (or common central area) to 
the Wheel member peripheral front edge (FIG. 4) facing ?rst 
portion 610. An axle 650 is connected to Wheel portion 630 at 
the hub of spokes 640. Axle 650 is suspended Within housing 
60 betWeen Wheel member 630 and second portion 620, and 
is further supported by encoder 140 disposed Within second 
portion 620 and serving as an axle bearing. Encoder 140 is 
connected to a circuit board 665 (e.g., housing device con 
troller 150) disposed on second portion 620 of housing 60. 
Encoder 140 may be located directly on circuit board 665, or 
may be Wired to circuit board 665 from another location. In 
addition, one or more displays 614 may be disposed on the 
front surface of housing portion 610 along With joystick 66 
and buttons 67. The displays may be of any conventional or 
other type (e.g., LCD, etc.), may be of any shape or siZe, and 
may be disposed at any suitable locations on housing 60 to 
display the virtual scenario and/or other desired information. 
One or more batteries 680 poWer the electronics of exercise 
gaming device 50 (e.g., device controller 150, circuit board 
665, displays 614 on housing 60, etc.). 
[0028] The proximal ends of effector members 72, 74 pass 
through openings in housing 60 for coupling With the coiled 
portion of spring 76. In particular, the proximal end of effec 
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tor member 74 passes through opening 670 de?ned in second 
portion 620, and engages the spring coiled portion extending 
beyond Wheel member 630. The proximal end of effector 
member 72 passes through slot 625 and an opening 627 
de?ned in the Wheel member portion that is exposed in slot 
625. Thus, effector member 74 remains relatively ?xed, While 
effector member 72 may be moved relative to effector mem 
ber 74 as described beloW. 

[0029] When a force is applied to effector members 72, 74, 
the effector members move relative to (e.g., toWard or aWay 
from) each other. Since effector member 74 passes through 
opening 670 in second portion 620 of housing 60, effector 
member 74 does not rotate signi?cantly relative to housing 
60. On the other hand, effector member 72 passes through slot 
625 and Wheel member 630. Since Wheel member 630 is 
rotatable Within housing 60, effector member 72 causes 
Wheel member 630 to rotate relative to housing 60, While 
traversing slot 625. 
[0030] Rotation of Wheel member 630 causes rotation of 
axle 650. Encoder 140 is coupled to axle 650, and calibrated 
to provide an indication of the angular position of axle 650 
based on a varying resistance due to axle rotation. In other 
Words, the resistance of encoder 140 changes With rotation of 
axle 650, thereby providing a measure of the axle (and Wheel 
member) rotation and enabling determination of effector 
member displacement. Since user applied force generates a 
corresponding rotational angle of axle 650, a resistance is 
rotatably dialed for the applied force. 
[0031] Encoder 140 is coupled to encoder circuitry on cir 
cuit board 665, and provides an electrical signal representing 
the resistance of the encoder. The encoder circuitry basically 
provides voltage and/ or current to encoder 140 to measure the 
encoder resistance (e.g., the resulting electrical signal from 
the encoder in response to the voltage and/ or current indicates 
the resistance). The resulting electrical signal from encoder 
140 indicates a resistance that is related (e.g., linearly or 
nonlinearly) to the movement/ displacement of effector mem 
ber 72. For example, a compressive force by the user may be 
represented by a ?rst signal from encoder 140 (e. g., indicating 
a high resistance), While a pulling force by the user may be 
represented by a second signal from encoder 140 (e.g., indi 
cating a loW resistance). The electrical signal from encoder 
140 providing the resistance (and displacement of the effector 
members) may further enable determination of the applied 
force (since the force of spring 76 may be knoWn). 
[0032] Encoder 140 provides signals indicating displace 
ment of effector member 72 (due to the measured rotation of 
axle 650). HoWever, in order to determine the actual force/ 
energy exerted by the user, the mechanical characteristics or 
pro?le of exercise gaming device 50 may be utiliZed. The 
pro?le is based on the geometry and material properties of 
exercise gaming device 50. Since encoder 140 provides a 
varying signal for applied force, the relevant pro?le may be a 
displacement versus actual force pro?le. For example, an 
elastic pro?le may be determined (e. g., by applying a range of 
knoWn forces to the exercise gaming device and recording the 
corresponding displacement). A set of data points or a for 
mula may be determined. Device controller 150 may be pro 
grammed With this pro?le to generate an actual force signal 
based on the encoder signal. 

[0033] Utilization of multiple mechanical pro?les deter 
mined in the manner described above may increase the accu 
racy of the calculation for the actual user effort. For example, 
a force applied to one area on effector members 72, 74 may 
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result in a different displacement than that same force applied 
in a second different area on the effector members. Accord 
ingly, different displacement versus force pro?les may be 
created for the different areas on the effector members receiv 
ing applied force. 
[0034] In order to implement the location speci?c pro?le 
system, exercise gaming device 50 may include a mode 
sWitch 147 (FIG. 5) receiving information pertaining to the 
location of force applied to effector members 72, 74. The 
mode sWitch may be implemented by any conventional or 
other input device (e.g., sWitch, button, slide, etc.), and may 
be disposed at any suitable location on the exercise gaming 
device (e.g., housing 60, effector members 72, 74, etc.). In 
other Words, device controller 150 may include plural pre 
programmed pro?les (e.g., each associated With a speci?c 
area) for accurately calculating user effort. Accordingly, 
device controller 150 may include a displacement versus 
force pro?le for various locations on the effector members 
receiving applied force. The mode sWitch communicates With 
device controller 150 to alloW a user to quickly select a 
general area of effector members 72, 74 for receiving applied 
force (e. g., Where user hands are going to be placed). Device 
controller 150 retrieves the appropriate preprogrammed pro 
?le to determine the applied force. 
[0035] A schematic block diagram of device controller 150 
is illustrated in FIG. 5. Speci?cally, device controller 150 is 
disposed on circuit board 665, and includes a microprocessor 
142, a Universal Serial Bus (U SB) Wireless Radio Frequency 
(RF) transmitter or transceiver (e.g., for tWo-Way communi 
cations With the gaming system) 144, and a Wireless heart rate 
signal receiver 146. The components of device controller 150 
are poWered by one or more batteries 680 received in a battery 
compartment in housing 60 (FIG. 3). 
[0036] Wireless heart rate signal receiver 146 receives a 
Wireless signal from external heart rate monitor 148 indicat 
ing the heart rate of the user. External heart rate monitor 148 
may be implemented by any conventional or other heart rate 
monitor, and is Worn by the user While exercising/playing 
With exercise gaming device 50. Microprocessor 142 may be 
implemented by any conventional or other microprocessor or 
processing device, and processes the signals from encoder 
140 and a number of external inputs (e. g., heart rate monitor 
148, triggers 64, 65, joystick 66, buttons 67, sensing arrange 
ment 185, etc.). The microprocessor generates various output 
signals for Wireless transmission to gaming system 170 via 
USB Wireless RF transmitter 144. 

[0037] Microprocessor 142 arranges the information for 
gaming system 170 in a format substantially similar to the 
format provided by a conventional game controller or other 
peripheral and compatible With the softWare executing on 
computer or gaming system 170 generating the virtual sce 
nario. The format is preferably in the form of a packet or 
message, Where speci?c locations Within the packet are 
assigned to information or controls for the virtual scenario. 
The information for gaming system 170 is placed in the 
packet at the appropriate locations to provide the proper infor 
mation to the gaming system to achieve desired actions in the 
virtual scenario. For example, When effector members 72, 74 
provide throttle control, the displacement measurements are 
placed at the location in the packet assigned for throttle infor 
mation. In this case, the displacement measurement is pro 
cessed by the gaming system as a throttle control to control a 
velocity of an object in the virtual scenario. The micropro 
ces sor may process the displacement measurement to provide 
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an appropriate control value to the gaming system. Alterna 
tively, the microprocessor may provide the displacement 
measurement and enable the gaming system to determine the 
appropriate control value. 
[0038] Microprocessor 142 may further determine various 
desired information based on the displacement measurements 
and/ or other received information (e.g., instantaneous 
strength as a function of time, the degree of force applied to 
the effector members at any given time, the amount of Work 
performed by the user during a particular session, resistance 
levels, time or elapsed time, force applied by the user, instan 
taneous force applied, total Weight lifted, calories burned 
(e. g., based on the amount of Work performed and user 
Weight), resistance level setting, degree of effector member 
movement, heart rate, orientation, graphs of heart rate versus 
energy, heart rate versus time, current and/ or maximum heart 
rate, and/ or any other exercise or other related information). 
Exercise gaming device 50 may include mode sWitch 147 to 
receive information pertaining to the location of force applied 
to effector members 72, 74 as described above. This enables 
microprocessor 142 to utiliZe the appropriate preprogrammed 
pro?le associated With a speci?c area gripped by the user for 
accurately calculating user effort as described above. 

[0039] Gaming system 170 includes or is coupled to a Wire 
less receiver or transceiver (e.g., for tWo-Way communica 
tions With the exercise gaming device) 145, preferably a USB 
Wireless RF receiver or transceiver that can be inserted into a 
USB port of a personal computer or gaming system, to trans 
mit and/or receive information from device controller 150. 
The gaming system updates the virtual scenario based on the 
received information. Further, the gaming system may dis 
play any desired information determined by microprocessor 
142 and transferred to the gaming system. In addition, dis 
plays 614 may fur‘ther display the virtual scenario and/or 
desired information. 

[0040] Microprocessor 142 may include, or be coupled to, 
an audio/visual (A/V) module 157 that generates signals (e.g., 
video, audio, etc.) for transference from exercise gaming 
device 50 directly to a display device 195 (and/or displays 
614). In this case, microprocessor 142 includes softWare to 
implement the virtual gaming or simulation scenario, and 
processes the received information (e.g., received from the 
encoder/potentiometer, heart rate monitor, triggers, joystick, 
buttons, sensing arrangement, etc.) to update the virtual sce 
nario displayed on display device 195 (and/ or displays 614). 
TheA/V module may be implemented by any conventional or 
other processing system or circuitry (e.g., video processor, 
digital processor (DSP), etc.) providing audio and/or video 
signals. The signals may be provided to display device 195 
Wirelessly or via a cable (not shoWn) connected to and extend 
ing from housing 60 at any suitable location. The cable may 
be implemented by any conventional or other cable suitable to 
transfer video and/or audio signals. By Way of example, a user 
may connect the exercise gaming device directly to a televi 
sion set or other monitor through either an RF connector (e. g., 
via channels three or four), or through the monitor audio/ 
visual ports (e.g., via RCA type connectors, etc.). 
[0041] In addition, microprocessor 142 can perform a reset 
or reboot operation in response to actuation of a reset button 
151. The reset button may be implemented by any conven 
tional or other input device (e.g., button, sWitch, etc.), and 
may be disposed at any suitable location on the exercise 
gaming device (e.g., housing 60, effector members 72, 74, 
etc.). 
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[0042] Microprocessor 142 of exercise gaming device 50 
may further include a calibration module 153 to measure 

forces applied to effector members 72, 74 and set an amount 
of force (or displacement) required by the user to be applied 
to the effector members in order to interact With the com 
puter-generated scenario. The calibration module performs a 
dynamic calibration to adjust the device resistance to an 
appropriate level for each user. In particular, a virtual scenario 
may initially request the user (e.g., via gaming system 170) to 
apply force to effector members 72, 74 (e.g., to pop a dis 
played balloon, etc.). The calibration module measures the 
maximum force applied by the user (e.g., When a measured 
displacement remains constant over a certain time interval, 
etc.) based on the signals from encoder 140, and sets the 
exercise gaming device resistance to a certain level relative to 
the user maximum force or strength (e. g., the upper limit of 
force for interaction With the virtual scenario may be set to a 
certain percentage (e. g., seventy to ninety percent) of the user 
maximum strength). Further, the calibration module monitors 
the measured forces (or displacement) during interaction With 
the computer-generated scenario and dynamically adjusts the 
required force (or displacement) in accordance With the 
monitored values (e.g., as the user groWs tired or fatigued). 
Alternatively, the required force (or displacement) may be 
adjusted based on conditions in the virtual scenario to 
enhance realism (e.g., heavier or lighter objects, traversing 
various environments, etc.). These conditions may be com 
municated from the gaming system to the exercise gaming 
device via the Wireless link (e.g., transceivers 144 and 145). 
[0043] Microprocessor 142 adjusts the information to con 
trol the virtual scenario in accordance With the calibration. In 
particular, the processor adjusts the control information (for 
the virtual scenario provided by the gaming system or the 
exercise gaming device) in order to facilitate a device resis 
tance level in accordance With the dynamic calibration and/or 
the computer-generated scenario (e.g., the gaming or simula 
tion may provide a virtual environment or conditions requir 
ing additional or less force to perform an action). For 
example, since a greater displacement corresponds to a 
greater force, increasing the displacement measurement (e. g., 
by an offset value based on the desired device resistance level) 
enables a user to exert less force to achieve a particular dis 
placement value, thereby effectively loWering the resistance 
of the peripheral for the user. Conversely, reducing the dis 
placement measurement (e. g., by an offset value based on the 
desired device resistance level) requires a user to exert greater 
force to achieve the particular displacement, thereby increas 
ing the resistance of the peripheral for the user. The amount of 
adjustment of the displacement measurement may be deter 
mined in any suitable manner (e.g., predetermined offsets, 
based on the calibration, force pro?les, etc.). 
[0044] In addition, microprocessor 142 may provide a 
desired resistance for the exercise gaming device in accor 
dance With a user selected resistance level. In particular, the 
user speci?es a desired device resistance level via triggers 64, 
65, joystick 66, buttons 67 and/ or other suitable input devices 
(e.g., arroW or other keys, slide, etc.). Microprocessor 142 
determines an appropriate offset (or displacement measure 
ment adjustment) and adjusts the displacement measurement 
by that offset to attain the desired device resistance corre 
sponding to the user-speci?ed resistance level. The adjust 
ment of the displacement measurement effectively modi?es 
the amount of force or displacement required by the user to 
attain a desired action in the virtual scenario as described 
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above. The amount of adjustment of the displacement mea 
surement may be determined in any suitable manner (e.g., 
predetermined offsets based on the speci?ed resistance lev 
els, force pro?les, etc.). 
[0045] The exercise gaming device may be utiliZed With 
any suitable body portions. For example, a user may utiliZe 
legs to apply the force to the effector members as illustrated in 
FIG. 6. Speci?cally, user 200 preferably achieves and main 
tains a seated position on a support 210 (e.g., chair, bench, 
etc.) or supporting surface (e.g., ?oor, etc.). Exercise gaming 
device 50 is placed betWeen user legs at any suitable locations 
along the legs (e.g., betWeen the ankle and upper thigh) to 
preferably enable the inner portions of the legs to engage 
effector members 72, 74, thereby requiring an inWard pushing 
type force to displace the effector members (e.g., force the 
effector members toWard each other). Alternatively, the exer 
cise gaming device may be positioned With any desired por 
tions of the user legs (e.g., betWeen the ankle and upper thigh) 
placed betWeen effector members 72, 74 to enable the user 
legs to engage effector members 72, 74, thereby requiring an 
outWard pushing type force to displace the effector members 
(e. g., force the effector members aWay from each other). The 
user hands are utiliZed to actuate the input devices (e.g., 
triggers 64, 65, joystick 66, buttons 67, mode sWitch 147, 
etc.), While the user legs apply force to the effector members 
to control a virtual scenario. 

[0046] The user may alternatively utiliZe hands to apply 
force to the effector members as illustrated in FIG. 7. Spe 
ci?cally, user 200 preferably achieves and maintains a seated 
position on support 210 (e. g., chair, bench, etc.) or supporting 
surface (e.g., ?oor, etc.), and grips effector members 72, 74 
With the user hands at any desired locations on the effector 
members. The hands apply force to the effector members, and 
further manipulate the input devices (e.g., triggers 64, 65, 
joystick 66, buttons 67, mode sWitch 147, etc.) in order to 
control a virtual scenario. The user may utiliZe any body 
portions individually, or in any combinations, to apply the 
force to the effector members, and may operate the exercise 
gaming device in any desired position (e.g., standing, seated, 
squatting, etc.). 
[0047] Operation of exercise gaming device 50 is described 
With reference to FIGS. 1-5. Initially, a virtual gaming or 
simulation scenario is selected and executed on gaming sys 
tem 170, and the user engages exercise gaming device 50 With 
user legs (FIG. 6) and/or hands (FIG. 7) to interact With the 
virtual scenario. In the case of microprocessor 142 of gaming 
device 50 providing the virtual scenario, exercise gaming 
device 50 may utiliZe display device 195 and/or displays 614, 
and a virtual scenario is selected by the user (e. g., via triggers 
64, 65, joystick 66, and/or buttons 67). 
[0048] During an initial calibration, the user may be 
requested to apply force to (or displace) the effector members 
of exercise gaming device 50. Calibration module 153 in 
device controller 150 determines the maximum force applied 
(or displacement) and sets the device resistance (or amount of 
applied force or displacement needed) for the virtual scenario 
to an appropriate level for the user as described above. The 
device resistance level may further be controlled by the 
device controller during the virtual scenario as described 
above. 

[0049] The user operates exercise gaming device 50 by 
applying pushing, pulling or other forces to displace effector 
members 72, 74. The user may apply one or more forces to 
effector members 72, 74 to effect corresponding movement, 
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for example, of a character or an object in the displayed 
virtual scenario. The user may further manipulate triggers 64, 
65, joystick 66, buttons 67 and any other input devices of 
exercise gaming device 50 for additional actions depending 
upon the particular virtual scenario. The force applied to 
effector member 72 enables Wheel member 630 (and axle 
650) to rotate Within housing 60 as described above. Encoder 
140 measures rotation of axle 650 and, hence, the displace 
ment of effector member 72 relative to effector member 74. 

[0050] The signals from encoder 140 and the various input 
and sensing devices (e. g., triggers 64, 65, joystick 66, buttons 
67, heart rate monitor 148, sensing arrangement 185, etc.) are 
transmitted to microprocessor 142 for processing. The micro 
processor determines the amount of displacement of effector 
member 72 based on the encoder signal, and may further 
determine (and/or display on an exercise gaming device or 
other display) any other desired information (e.g., instanta 
neous strength as a function of time, the degree of force 
applied to the effectors at any given time, the amount of Work 
performed by the user during a particular session, resistance 
levels, time or elapsed time, force applied by the user, instan 
taneous force applied, total Weight lifted, calories burned 
(e.g., based on the amount of Work performed and user 
Weight), resistance level setting, degree of effector move 
ment, heart rate, orientation, graphs of heart rate versus 
energy, heart rate versus time, current and/ or maximum heart 
rate, and/or any other exercise or other related information). 
For example, the microprocessor may determine the force 
based on stored pro?les as described above. 

[0051] Microprocessor 142 formats the information in an 
appropriate manner for transference to gaming system 170 as 
described above. For example, the microprocessor arranges 
the information in a format substantially similar to the format 
provided by a conventional game controller or other periph 
eral and compatible With the softWare executing on computer 
or gaming system 170 generating the virtual scenario. In other 
Words, device controller 150 formats and forWards the infor 
mation (including any orientation, input or sensing device 
(e.g., sensing arrangement 185, triggers 64, 65, joystick 66, 
buttons 67, etc.), and/or desired information) to gaming sys 
tem 170. The gaming system processes the forWarded infor 
mation to update and/or respond to an executing virtual sce 
nario in accordance With the forWarded information. 

[0052] In the case of microprocessor 142 including the 
virtual scenario, microprocessor 142 processes the received 
information (e. g., received from the encoder/potentiometer, 
heart rate monitor, triggers, joystick, buttons, sensing 
arrangement, etc.) to update the virtual scenario and provide 
the desired information on display device 195 and/or displays 
614. Thus, the force applied by the user to exercise gaming 
device 50 results in a corresponding coordinate movement or 
action in the virtual scenario displayed on display devices 
190, 195 and/or displays 614. In other Words, user exercise 
serves to indicate desired user actions or movements to 

update movement or actions of characters or objects Within 
the virtual scenario. 

[0053] User manipulation of the effector members enables 
the user to interact With the virtual scenario (e.g., controls an 
object or some action in the virtual scenario). The greater the 
force applied to the exercise gaming device (or displacement 
of effector members 72, 74), the greater the effect Within the 
virtual scenario. The virtual scenarios utiliZed With the exer 
cise gaming device typically require the user to apply force to 
(or displace) the effector members (e.g., pull, compress, etc.) 
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in a variety of different orientations to access different 
muscles and achieve goals in the virtual scenario. In addition, 
the exercise gaming device may include a dynamic calibra 
tion to control the amount of force (or displacement) required 
by a user in order to interact With the virtual scenario as 
described above. 

[0054] Various virtual gaming or simulation scenarios may 
be employed by gaming system 170 for use With exercise 
gaming device 50. The virtual scenarios are preferably imple 
mented in the form of one or more softWare modules or units 

for execution by the gaming system, and are typically stored 
on a computer readable or useable medium (e.g., CD, DVD, 
memory or memory device, magnetic and/or optical device, 
etc.). A manner in Which a virtual scenario interacts With the 
exercise gaming device via the gaming system is illustrated in 
FIG. 8. Initially, a virtual gaming or simulation scenario is 
selected and loaded into the gaming system via storage drive 
175 (FIG. 1). The virtual scenario may invoke calibration 
module 153 (FIG. 5) to initiate a calibration at step 310 and set 
the desired resistance level for the virtual scenario (and exer 
cise gaming device) as described above. 
[0055] The desired virtual environment is generated and 
displayed at step 312. The virtual scenario may further pro 
vide information pertaining to the displayed environment to 
the exercise gaming device to adjust the device resistance 
level in accordance With the environmental conditions (e.g., 
adjust device resistance for certain terrains, varying Weights 
of objects, etc.). The virtual scenario directs or induces the 
user to manipulate the exercise gaming device effector mem 
bers at step 314 in order for the user to control objects in the 
virtual environment (e.g., motion, direction, velocity, etc.). 
The user may be directed or induced to manipulate the exer 
cise gaming device and/ or effector members in certain direc 
tions or in certain manners to achieve desired actions in the 
virtual environment. For example, the virtual scenario may 
direct or induce the user to move the effector members toWard 
or aWay from each other, tWist the effector members or exer 
cise gaming device, orient or tilt the exercise gaming device in 
a certain manner, and/or specify the body portions to apply 
force to the effector members. The objects are controlled 
Within the virtual environment in accordance With the amount 
of force applied (or displacement of effector members 72, 74) 
or manipulation of the exercise gaming device, and other 
information (e.g., determined from sensing arrangement 185, 
triggers 64, 64, joystick 66, buttons, 67, etc.) provided by the 
exercise gaming device. 
[0056] The exercise gaming device formats the measure 
ments and signals from the various input and sensing devices 
(e.g., encoder 140, sensing arrangement 185, triggers 64, 65, 
joystick 66, buttons 67, etc.), and transfers this and other 
desired information to the gaming system. The virtual sce 
nario receives and processes the information at step 316. The 
virtual scenario is con?gured to expect information for cor 
responding actions in the virtual environment to be placed in 
corresponding locations in the received formatted informa 
tion from the exercise gaming device. The received informa 
tion is processed by the virtual scenario in order to control the 
actions in the virtual environment corresponding to the loca 
tions in the formatted information. The displacement mea 
surements of effectors 72, 74 may be processed by the exer 
cise gaming device to provide appropriate control values for 
the corresponding actions in the virtual environment. Alter 
natively, the actual displacement measurements may be pro 
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vided to and processed by the virtual scenario to determine 
appropriate controls for the corresponding actions. 
[0057] The virtual scenario applies the received informa 
tion to the corresponding actions in the virtual environment to 
update the environment at step 318 in accordance With 
manipulation of the exercise gaming device by the user. The 
virtual scenario may further display the various desired (exer 
cise related) information determined by the exercise gaming 
device. Thus, the virtual scenario utiliZes the displacement of 
effector members 72, 74 to control corresponding actions in 
the virtual environment. 
[0058] It Will be appreciated that the embodiments 
described above and illustrated in the draWings represent only 
a feW of the many Ways of implementing an exercise gaming 
device and method of interacting With gaming or other sce 
narios based on physical exercise. 
[0059] Exercise gaming device 50 may include any quan 
tity of any types of input devices disposed at any suitable 
locations (e.g., buttons, sWitches, slides, joysticks, etc.). The 
displays (e.g., display devices 190, 195, housing displays 
614, etc.) may be of any quantity, shape or siZe, may be 
implemented by any conventional or other type of display 
(e.g., LCD, etc.), and may be disposed at any suitable loca 
tions. The housing may be con?gured in any fashion to 
accommodate effector members 72, 74 and/or the various 
mechanical arrangements described above. 
[0060] The housing ?rst and second portions may be of any 
quantity, shape or siZe and may be constructed of any suitable 
materials. These portions may be coupled together via any 
suitable fastening techniques (e.g., fasteners, adhesives, 
mated parts, posts, etc.) and encompass any exercise gaming 
device components. The ?rst and second portions may be 
con?gured in any fashion to accommodate any components 
(e.g., trigger, joystick, effector members, displays, etc.). 
[0061] Exercise gaming device 50 and corresponding com 
ponents (e.g., housing, effector members, etc.) may be of any 
siZe or shape, may be arranged in any fashion and may be 
constructed of any suitable materials. Exercise gaming device 
50 may be a hand-held unit or be mounted to any suitable 
support or surface. The housing of exercise gaming device 50 
may be of any shape or siZe and may be constructed of any 
suitable materials. The housing may include any quantity of 
any types of input or other devices disposed at any suitable 
locations (e.g., buttons, sWitches, slides, joysticks, displays, 
etc.). 
[0062] The effector members of exercise gaming device 50 
may be constructed of any suitable materials, may have any 
suitable geometric con?gurations (e.g., rectangular, cylindri 
cal, etc.) or siZe, and may be arranged in any suitable con 
?guration (e.g., U-shape, etc.). The effector members may be 
oriented in any fashion relative to each other, and at any 
angular displacement relative to each other about the housing. 
The engagement members of exercise gaming device 50 may 
be constructed of any suitable materials, may have any suit 
able geometric con?gurations (e.g., rectangular, cylindrical, 
etc.) or siZe, and may be arranged in any suitable con?gura 
tion (e.g., U-shape, etc.). The comfort members may be of any 
quantity, shape or siZe, and may be of any suitable material 
(e.g., rubber, foam, padded, fabric, etc.). The comfort mem 
bers may include a treated portion to enhance gripping by a 
user (e.g., ridges or other embedded deformity, gripping 
material, etc.). The Wheel member may be of quantity, shape 
or siZe, may be constructed of any suitable materials, and may 
include any quantity of spokes of any shape or siZe arranged 
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in any fashion. The axle may be of any quantity, shape or size, 
may be constructed of any suitable materials, and may inter 
face the encoder in any fashion. The axle may be connected to 
the Wheel member and housing at any desired locations. The 
housing and Wheel member may include any quantity of 
openings or slots of any shape or siZe and at any locations to 
accommodate the effector members. 

[0063] The resistive member or spring may be imple 
mented by any quantity of any suitable resistive devices (e.g., 
torsion or other spring, resilient structure or bar, etc.) provid 
ing any desired amount of force to resist user applied forces to 
the effector members, and may be disposed at any suitable 
locations or orientations. The spring may be constructed of 
any suitable materials (e.g., metal, etc.), may be arranged in 
any fashion (e.g., coiled, etc.), and may provide any suitable 
resistive forces. Any quantity of the effector members may be 
?xed or at least partially movable relative to the housing. 

[0064] Any suitable number of any types of sensors (e.g., 
strain gauges, potentiometers, orientation sensors, optical or 
other encoders, etc.) may be employed by exercise gaming 
device 50 to facilitate the measurement of any one or more 
types of strain/ displacement or other forces applied or energy 
exerted by the user (e.g., bending forces, tWisting/torsion 
forces, compression forces and/or tension forces). The sen 
sors may be constructed of any suitable materials, may be 
disposed at any locations and may be of any suitable type 
(e.g., strain gauge, potentiometer, optical or other encoder, 
etc.). Further, the sensors may include any electrical, 
mechanical or chemical properties that vary in a measurable 
manner in response to applied force or displacement. The 
sensors may include any desired arrangement and may be 
disposed at (or coupled to) any locations on any exercise 
gaming device components (e.g., comfort members, effector 
members, housing, spring, etc.). 
[0065] Exercise gaming device 50 may be con?gured to 
accommodate any suitable quantity of force (or displace 
ment) applied by a user. The sensing arrangement may be 
implemented by any quantity of any conventional or other 
sensors (e.g., accelerometer, infrared triangulation system, 
etc.) to measure the orientation (e.g., plural degree-of-free 
dom, etc.) of the exercise gaming device. The sensing 
arrangement may be disposed at any suitable locations on or 
Within the exercise gaming device. 
[0066] The microprocessor may be implemented by any 
quantity of any type of microprocessor, processing system or 
other circuitry, While the control circuit or device controller 
may be disposed at any suitable locations on or Within the 
housing. The control circuit and/or microprocessor may be 
connected to the gaming system via any suitable peripheral, 
communications media or port (e.g., Wirelessly, Wired, etc.). 
The microprocessor may determine any desired exercise 
related information based on inputs from the user and/or 
various sensors (e.g., physical or exercise related information 
based on input from device sensors and health monitors (e.g., 
heart rate, temperature, Weight, height, blood pressure, etc.), 
timers, encoder, input devices, etc .). The microprocessor may 
further arrange data (e.g., force, energy or other measure 
ments by sensors, input device information, determined exer 
cise and/or health information, etc.) into any suitable format 
that is recogniZable by the gaming system. The information 
may include any desired information and be arranged in any 
desired format (e.g., or at any suitable locations Within the 
format). The information from the microprocessor may be 
relayed to the gaming system via any suitable ports (e.g., 
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peripheral ports, data ports, USB ports, etc.). Alternatively, 
the information may be directly communicated to the gaming 
system. The microprocessor may determine displacement 
and/or force in any suitable manner based on the encoder 
measurements (e.g., conventional relationships, pro?les, 
etc.). 
[0067] The microprocessor may include and execute any 
desired gaming or other applications. A/V modules may be 
implemented by any quantity of any conventional or other 
processing system or circuitry (e.g., video processor, digital 
signal processor (DSP), etc.) providing audio and/or video 
signals. Exercise gaming device 50 may be coupled directly 
to a display device via any conventional or other cable or 
connectors (e.g., RF, RCA type, etc.). The exercise gaming 
device may be con?gured to be selectively coupled to either a 
display device or a gaming processor (e.g., via a cable or 
game controller). In this case, the exercise device may include 
input devices to enable a user to indicate the manner of use. 

[0068] Any suitable number of any types of conventional or 
other circuitry may be utiliZed to implement the control cir 
cuit or device controller. The control circuit may include any 
quantity of conventional or other components arranged in any 
fashion. The resistance change of the encoder may be deter 
mined in any manner via any suitable conventional or other 
circuitry. Alternatively, the control circuit may include any 
suitable circuitry to accommodate signals from varying sen 
sors to determine the displacement. For example, the control 
circuit may include circuitry to accommodate pulse or other 
signals from an optical encoder measuring the displacement 
to enable the microprocessor to determine the displacement. 
[0069] Any suitable number of any type of conventional or 
other displays may be connected to the microprocessor, 
Where the microprocessor may provide any type of informa 
tion relating to a particular session (e.g., results from exer 
cises including force and Work, calories burned, Weight lifted, 
etc.). The RF transmitters and receivers (e.g., heart rate moni 
tor, USB, etc.) may be implemented by any quantity of any 
conventional or other transmitters and receivers (or transceiv 
ers) and may communicate via any suitable energy form (e. g., 
optical, RF or electromagnetic, etc.). The transmitters, receiv 
ers and/ or transceivers may utiliZe any suitable communica 
tions scheme or protocol. The transmitters, receivers and/or 
transceivers for communication betWeen the exercise gaming 
device and gaming system may be con?gured for use With any 
suitable ports (e.g., USB, serial, parallel, peripheral, commu 
nication, etc.). 
[0070] The exercise gaming device may utiliZe any quan 
tity of any suitable poWer sources (e.g., batteries, Wall outlet 
jack, etc.), and may include any quantity of any conventional 
or other poWer sWitches disposed at any suitable locations to 
enable or disable poWer to the exercise gaming device. The 
user may utiliZe any body portions (e.g., hands, legs, arms, 
etc.) individually or in any combinations to apply the force to 
the effector members. 

[0071] The gaming system may be implemented by any 
quantity of any personal or other type of computer or process 
ing system (e.g., IBM-compatible, Apple, Macintosh, laptop, 
palm pilot, microprocessor, gaming consoles such as the 
Xbox system from Microsoft Corporation, the PlayStation 2 
system from Sony Corporation, the GameCube system or Wii 
system from Nintendo of America, Inc., etc.). The gaming 
system may be a dedicated processor or a general purpose 
computer system (e.g., personal computer, etc.) With any 
commercially available operating system (e.g., WindoWs, 
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OS/2, Unix, Linux, etc.) and/or commercially available and/ 
or custom software (e. g., communications software, applica 
tion software, etc.) and any types of input devices (e.g., key 
board, mouse, microphone, etc.). The gaming system may 
execute software (e.g., virtual scenario, etc.) stored on a pro 
gram product apparatus (e. g., hard disk, memory device, CD, 
DVD or other disks, etc.) including a computer useable or 
recordable medium or from a network or other connection 

(e. g., from the lntemet or other network). 
[0072] Any suitable number of any type of conventional or 
other displays may be connected to exercise gaming device 
50 or gaming system 170 to provide any type of information 
relating to a particular computer session. A display may be 
located at any suitable location local or remote from the 
gaming system. The exercise gaming device may be utiliZed 
with any suitable sensors or monitors (e.g., heart rate, blood 
pressure, body temperature, etc.). 
[0073] It is to be understood that the software of the exer 
cise gaming device and gaming system (e. g., microprocessor, 
virtual scenario, etc.) may be implemented in any desired 
computer language, and could be developed by one of ordi 
nary skill in the computer and/or programming arts based on 
the functional description contained herein and the ?owchart 
illustrated in the drawings. Further, any references herein of 
software performing various functions generally refer to 
computer systems or processors performing those functions 
under software control. The processing of the exercise gam 
ing device may be implemented by any hardware, software 
and/or processing circuitry, or may be implemented on the 
gaming system or exercise gaming device as software mod 
ules or units and/or hardware modules receiving the sensor 
and/ or input device information or signals. The various func 
tions of the processors (e.g., microprocessor, gaming system, 
etc.) may be distributed in any manner among any quantity 
(e.g., one or more) of hardware and/or software modules or 
units, processors, computer or processing systems or cir 
cuitry, where the processors, computer or processing systems 
or circuitry may be disposed locally or remotely of each other 
and communicate via any suitable communications medium 
(e.g., LAN, WAN, Intranet, Internet, hardwire, modem con 
nection, wireless, etc.). The software and/or algorithms 
described above and illustrated in the drawings may be modi 
?ed in any manner that accomplishes the functions described 
herein. 

[0074] The terms “upward”, “downward”, “top”, “bot 
tom”, “side”, “front”, “rear”, “upper”, “lower”, “vertical”, 
“horizontal”, “height”, “width”, “length”, “forward, “back 
ward”, “left”, “right” and the like are used herein merely to 
describe points of reference and do not limit the present 
invention to any speci?c orientation or con?guration. 
[0075] Exercise gaming device 50 of the present invention 
embodiments is not limited to the gaming applications 
described above, but may be utiliZed with any processing 
system, software or application. The exercise gaming device 
may be utiliZed for interaction with any type of computer 
generated scenario (e.g., providing only video for interaction, 
providing only audio for interaction, providing video and 
audio, etc.). The exercise gaming device (e.g., effector mem 
bers, orientation, etc.) may be utiliZed for any desired actions 
within the simulation, gaming or other computer-generated 
scenarios (e.g., directional, speed or rate control, actuation of 
events, various motions or actions (e.g., throwing, rolling, 
swinging a sport or other item (e.g., bat, racquet, etc.), 
response to prompts, weapon actuation, etc.)). The virtual 
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scenarios may alternatively be implemented in the form of 
one or more software modules or units for execution by the 
microprocessor of the exercise gaming device, and may per 
form the functions of the exercise gaming device and gaming 
system in substantially the same manner described above 
(e.g., FIG. 8) to update a displayed virtual environment. The 
virtual scenarios may be stored on a program product appa 
ratus (e.g., CD, DVD, memory or memory device (e. g., ROM, 
RAM, etc.), magnetic and/or optical device, etc.) including a 
computer readable or useable medium accessible by the 
microprocessor. 
[0076] From the foregoing description, it will be appreci 
ated that the present invention embodiments make available a 
novel exercise gaming device and method of interacting with 
gaming or other scenarios based on physical exercise, 
wherein an exercise gaming device for a gaming or simulation 
system enables users to interact with video games or simula 
tions and exercise during game play or simulation interaction. 
[0077] Having described example embodiments of a new 
and improved exercise gaming device and method of inter 
acting with gaming or other scenarios based on physical 
exercise, it is believed that other modi?cations, variations and 
changes will be suggested to those skilled in the art in view of 
the teachings set forth herein. It is therefore to be understood 
that all such variations, modi?cations and changes are 
believed to fall within the scope of the present invention as 
de?ned by the appended claims. 
What is claimed is: 
1. An apparatus to manipulate a computer-generated sce 

nario comprising: 
a plurality of effector members each engagable by a corre 

sponding user body portion to receive forces applied 
thereto, wherein said effector members are coupled to 
each other and said applied force effects a measurable 
relative displacement between said effector members; 

at least one displacement sensor to measure said relative 
displacement produced by said user body portion; and 

a processor to process measurements from said at least one 
displacement sensor and facilitate interaction with said 
computer-generated scenario in accordance with said 
relative displacement. 

2. The apparatus of claim 1, further including: 
a resistive member coupled to said effector members to 

provide resistance to said effector members and resist 
said forces applied by said user body portion. 

3. The apparatus of claim 2, wherein said resistive member 
includes a spring. 

4. The apparatus of claim 1, further including: 
a rotatable member coupled to one of said effector mem 

bers to rotate in response to said forces applied to said 
one effector member; 

wherein said at least one displacement sensor includes a 
rotation sensor to measure rotation of said rotatable 
member to provide a measurement of said relative dis 
placement. 

5. The apparatus of claim 4, wherein said rotation sensor 
includes an encoder. 

6. The apparatus of claim 1, further including: 
at least one orientation sensor to measure orientation of 

said apparatus, wherein said processor processes mea 
surements from said orientation sensor and said at least 
one displacement sensor and facilitates control of said 
computer-generated scenario in accordance with said 
relative displacement and measured orientation. 
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7. The apparatus of claim 1, wherein said apparatus 
includes a housing, and one of said plurality of effector mem 
bers is ?xedly attached to said housing. 

8. The apparatus of claim 1, Wherein said processor 
includes: 

a calibration module to measure forces applied to said 
effector members and set an amount of force required by 
said user to be applied to said effector members in order 
to interact With said computer-generated scenario. 

9. The apparatus of claim 8, Wherein said calibration mod 
ule sets said required force to be a percentage of a user 
maximum strength determined from said measured displace 
ment. 

10. The apparatus of claim 8, Wherein said calibration 
module monitors said measured displacement during interac 
tion With said computer-generated scenario and dynamically 
adjusts said required force in accordance With said monitored 
displacement. 

11. The apparatus of claim 1, further including a display to 
display information pertaining to exercise performed by said 
user. 

12. The apparatus of claim 1, Wherein said processor pro 
duces said computer-generated scenario, and Wherein said 
processor processes measurements from said at least one 
displacement sensor and updates said computer-generated 
scenario in accordance With said measurements. 

13. The apparatus of claim 1, Wherein said computer-gen 
erated scenario includes one of a simulation and a gaming 
scenario, and said apparatus further includes at least one input 
device including at least one of a button, trigger and joystick 
to interact With said computer-generated scenario. 

14. The apparatus of claim 1, Wherein said effector mem 
bers are con?gured to be engaged by at least one of a user 
hand and leg. 

15. The apparatus of claim 1, Wherein said computer-gen 
erated scenario is provided by a processing system, and said 
processor communicates With and transfers information to 
said processing system to control said computer-generated 
scenario of said processing system in accordance With said 
relative displacement. 

16. The apparatus of claim 1, Wherein said processor sets a 
resistance of said apparatus in accordance With a user speci 
?ed resistance level. 

17. A method of manipulating a computer-generated sce 
nario via an exercise device comprising a plurality of effector 
members, at least one displacement sensor, and a processor, 
said method comprising: 

(a) receiving forces applied to said plurality of effector 
members by a corresponding userbody portion, Wherein 
said effector members are coupled to each other and said 
applied force effects a measurable relative displacement 
betWeen said effector members; 

(b) measuring said relative displacement produced by said 
user body portion via said at least one displacement 
sensor; and 

(c) processing measurements from said at least one dis 
placement sensor, via said processor, and facilitating 
interaction With said computer-generated scenario in 
accordance With said relative displacement. 

18. The method of claim 17, Wherein step (a) further 
includes: 

(a.l) providing resistance to said effector members via a 
resistive member coupled to said effector members to 
resist said forces applied by said user body portion. 
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19. The method of claim 17, Wherein a rotatable member is 
coupled to one of said effector members to rotate in response 
to said forces applied to said one effector member and said at 
least one displacement sensor includes a rotation sensor, and 
step (b) further includes: 

(b. l) measuring said rotation of said rotatable member, via 
said rotation sensor, to provide a measurement of said 
relative displacement. 

20. The method of claim 17, Wherein step (b) further 
includes: 

(b. l) measuring an orientation of said exercise device via at 
least one orientation sensor; and 

step (c) further includes: 
(c.l) processing measurements from said orientation sen 

sor and said at least one displacement sensor, via said 
processor, and facilitating control of said computer-gen 
erated scenario in accordance With said relative dis 
placement and measured orientation. 

21. The method of claim 17, Wherein step (c) further 
includes: 

(c.l) measuring said forces applied to said effector mem 
bers and setting an amount of force required by said user 
to be applied to said effector members in order to interact 
With said computer-generated scenario. 

22. The method of clam 21, Wherein step (c) further 
includes: 

(c.2) monitoring said measured displacement during inter 
action With said computer-generated scenario and 
dynamically adjusting said required force in accordance 
With said monitored displacement. 

23. The method of claim 17 further including: 
(d) displaying information pertaining to exercise per 

formed by said user on a display. 
24. The method of claim 17, Wherein said processor pro 

duces said computer-generated scenario, and step (c) further 
includes: 

(c.l) processing measurements from said at least one dis 
placement sensor and updating said computer-generated 
scenario in accordance With said measurements via said 
processor. 

25. The method of claim 17, Wherein said computer-gen 
erated scenario includes one of a simulation and a gaming 
scenario, and Wherein said exercise device further includes at 
least one input device including at least one of a button, 
trigger and joystick to interact With said computer-generated 
scenario. 

26. The method of claim 17, Wherein step (a) further 
includes: 

(a. 1) receiving said forces applied to said plurality of effec 
tor members by at least one of a user hand and leg. 

27. The method of claim 17, Wherein said computer-gen 
erated scenario is provided by a processing system, and step 
(c) further includes: 

(c.l) transferring information from said processor to said 
processing system to control said computer-generated 
scenario of said processing system in accordance With 
said relative displacement. 

28. The method of claim 17, Wherein step (c) further 
includes: 

(c.l) setting a resistance of said exercise device, via said 
processor, in accordance With a user speci?ed resistance 
level. 

29. A program product apparatus including a computer 
readable medium With computer program logic recorded 
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thereon for manipulating a computer-generated scenario in 
response to manipulation of an exercise device including a 
plurality of effector members, at least one displacement sen- including a plurality of effector members, at least 0116 dis 
SOr’ and a processor’ Said program product apparatus COIH- placement sensor, and a processor, said method comprising: 
pri Sing; (a) generating and displaying a virtual environment for said 

computer-generated scenario that induces a user to 
apply force to said plurality of effector members by a 
corresponding user body portion, Wherein said effector 
members are coupled to each other and said applied 
force effects a measurable relative displacement 
betWeen said effector members, and Wherein saidvirtual 
environment includes an object controllable by manipu 
lation of said effector members; and 

(b) receiving measurements of said relative displacement 
of said effector members from said exercise device and 
controlling said object Within said virtual environment 
in accordance With said received relative displacement 
measurements to update said virtual environment in 
accordance With manipulation of said effector members. 

32. The method of claim 31, Wherein step (a) further 
includes: 

(a.l) generating and displaying a scenario responsive to 
manipulation of said effector members to calibrate said 
exercise device and set an amount of force required by 

31. A method for manipulating a computer-generated sce 
nario in response to manipulation of an exercise device 

an environment module to generate and display a virtual 
environment for said computer-generated scenario that 
induces a user to apply force to said plurality of effector 
members by a corresponding userbody portion, Wherein 
said effector members are coupled to each other and said 
applied force effects a measurable relative displacement 
betWeen said effector members, and Wherein said virtual 
environment includes an object controllable by manipu 
lation of said effector members; and 

an update module to receive measurements of said relative 
displacement of said effector members from said exer 
cise device and to control said object Within said virtual 
environment in accordance With said received relative 
displacement measurements to update said virtual envi 
ronment in accordance With manipulation of said effec 
tor members. 

30. The apparatus of claim 29 further including: 
a calibration module to generate and display a scenario 

responsive to manipulation of said effector members to 
calibrate said exercise device and set an amount of force 
required by said user to be applied to said effector mem 
bers in order to interact With said virtual environment. 

said user to be applied to said effector members in order 
to interact With said virtual environment. 

* * * * * 


