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In accordance With the present invention there is provided 
devices and methods for controlling a microprocessor con 
trolled device in a virtual environment through the use of at 
least one sensor disposed at least one user’s ?nger and a 
scanner, said sensor and scanner being utiliZed to input posi 
tion data, the method comprising the steps of: loading an 
operating system in a computing environment; displaying a 
virtual keyboard and a virtual pointing device on a display 
device; initializing coordinates de?ning individual keys of 
said keyboard; initializing coordinates de?ning a location of 
said pointing device in relation to the keyboard; monitoring 
the position of at least one sensor disposed on a user’s ?nger; 
determining if sensor movement correlates to depression of a 
key on the keyboard and providing feedback to the user to 
indicate that a key Was depressed on the keyboard; transmit 
ting data correlating to the depression of the key; and retum 
ing to the monitoring step. 
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VIRTUAL WORKSTATION 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] The present application is a continuation of US. 
patent application Ser. No. 10/703,184 ?led Nov. 5, 2003, and 
entitled “Virtual Workstation,” Which claims the bene?t under 
35 USC § 119(e) to US. Provisional PatentApplication No. 
60/424,557 ?led Nov. 6, 2002. Said applications are incorpo 
rated by reference into the present application in their 
entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention is generally related to meth 
ods and devices for producing a virtual computing environ 
ment. More speci?cally, the present invention is related to 
methods and devices that in combination mimic the function 
ality and behavior of a physical computer system in a virtual 
environment. In particular the methods and devices in accor 
dance With the present invention includes a portable comput 
ing system Wherein the system is con?gured to provide the 
user With a virtual hardWare environment that may be utiliZed 
for computing, gaming or other uses. 
[0004] 2. Description of the Relevant Art 
[0005] With the advent of the modern computer input 
devices Were invented to alloW for the input of data, for 
example, early computer systems utiliZed punch cards to 
input data into the computer’s memory. Although punch cards 
Were effective at inputting data, a more simpli?ed device Was 
necessary, thus the modern keyboard Was developed. 
[0006] One of the most important factors contributing to the 
effective use of a computer is the interface betWeen the com 
puter and a person using it. Unquestionably the most popular 
computer interface device is the keyboard, Which has a plu 
rality of depressible keys each corresponding to a particular 
alphanumeric character, symbol, or computer function. 
While computer keyboards are Widely accepted and quite 
suitable in many situations, keyboards are not alWays the 
most e?icient, convenient, or easy to use devices. 
[0007] A draWback of computer keyboards is that they 
include up to 1 l0 individually marked keys mounted to a base 
With as many sWitches. All of these components must be 
produced and assembled, Which accounts for considerable 
expense. Since keyboards are mechanical, are also more 
prone to failure than solid-state devices, additionally, due to 
the likelihood of failure, broken keyboards additionally 
present disposal problems. Further, the conventional key 
board cannot be quickly changed to a neW keyboard layout, 
such as might be desired by those Who have learned a key 
board layout other than the someWhat inef?cient but tradi 
tional QWERTY layout. 
[0008] Another draWback of computer keyboards is that 
they are built generally in one siZe for all users. As a result, 
users With relatively small or large hands must adapt to a 
keyboard siZe that is not optimal for their particular hand siZe. 
A person With smaller hands must stretch further to strike a 
key some distance from a home roW of keys, Whereas a person 
With larger hands Will have a harder time accurately striking 
any desired key. Keyboard siZe that is optimiZed for a par 
ticular use may lead to decreased hand fatigue. HoWever, 
keyboard manufacturers have determined an ergonomically 
acceptable compromise, Which is a compromise nevertheless. 
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Since keyboards are produced having only one siZe forces a 
user to type With his hands close together in an unnatural 
manner. It has been found that so called “split” keyboards, 
Which are split into a separate keyboard for each hand, are 
more comfortable for the user and produce a slightly faster 
typing speed as a result. Additionally, as computers become 
more common in the Workplace, a greater number of injuries 
have been reported due to utiliZing a keyboard. 
[0009] There have been attempts by various manufacturers 
to address the problems associated With mechanical key 
boards. One such example is described in US. Pat. No. 5,581, 
484, Wherein there is described a ?nger mounted computer 
input device. The ?nger-mounted device utiliZes a series of 
pressure sensors to determine a users hand movement Which 

then corresponds to a key on a keyboard. A problem With this 
type of system is that the user must still physically interact 
With a surface to generate a signal. Additionally, the sensors 
are usually disposed on a glove, Wherein the user Wears the 
glove to utiliZe the system. A problem associated With glove 
based systems is that the material from Which the glove has 
been fabricated has a fatigue life, and therefore Will eventu 
ally Wear out from prolonged usage. Additionally, a user may 
experience discomfort from using these types of gloves in that 
they may perspire inside the glove. The perspiration may 
further lead to degradation of the glove. 
[0010] Another example of a virtual keyboard are produced 
by WWW.vkb.co.il, WWW.canasta.com, and WWW.V1IT112llde 
vices.net. These types of keyboards utiliZe an infrared pro 
jection system, Wherein a keyboard is projected onto a surface 
and a sensor detects the position of a ?nger on top of the 
projected keyboard image. A problem With they types of 
keyboards is that you can only utiliZe the system on a smooth 
clean non- transparent steady surface, additionally, if you rest 
your hands Within the projected keyboard the sensor may 
interpret this motion as keystrokes, thereby resulting in 
errors. Further still, since the keyboard is projected onto the 
surface, the user may experience light interference from sur 
rounding light sources. 
[0011] Lastly, With the resurgence in tablet type computers 
having pressure sensitive screens, Microsoft.RTM. has 
released an on-screen keyboard in their latest version of Win 
doWs.RTM. that enables a user to utiliZe their ?ngers or a 
stylus to input data. 
[0012] While each of these systems are a novel approach to 
overcoming the dependence on a physical keyboard, there are 
still shortcomings. Namely, each of the systems require the 
user to either be physically tethered to a computer, Where 
pressure sensitive devices that must be depressed on a surface 
or ?nd a smooth surface to set up a virtual keyboard. Addi 
tionally, these devices do not alloW a user to customiZe the 
layout of the keyboard or adapt the keyboard to a users spe 
ci?c style of typing. In addition to being tethered to a com 
puter, the use of physical input devices may cause injury to the 
user. For example, many claims are ?led every year for repeti 
tive stress injuries incurred from keyboard usage. Examples 
of common injuries are carpal tunnel syndrome, eye fatigue, 
neck and back strain, many of Which are attributed to usage of 
a personal computer. 
[0013] Attempts have been made to eliminate the use of a 
keyboard as an input device entirely. Many manufactures 
have attempted to produce voice recognition softWare sys 
tems, Wherein a user could speak every command to a com 
puter thereby eliminating the need for a physical or virtual 
keyboard. While this approach may be novel, presently voice 
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recognition software has not advanced to the point of being 
reliable enough to replace a keyboard. In addition to requiring 
more hardWare, a microphone, the voice recognition software 
is alWays running Within a computer’s operating system, thus 
requiring additional computing poWer. Also, voice recogni 
tion softWare must be custom tailored to each user’s voice, 
in?ections and/or accents, therefore once a system has been 
customiZed to an individual user other user’s cannot readily 
utiliZe the system. Another shortcoming of voice recognition 
systems is that it is di?icult to use voice recognition for 
editing, broWsing the Internet, graphic design and similar 
input intensive programs. Additionally, constant talking may 
fatigue the user’s voice, Wherein the user’s pitch and tone may 
change, thereby leading to additional input errors because the 
voice recognition softWare no longer recogniZes the user’s 
voice. Further still, voice recognition systems cannot be uti 
liZed in cubicle type Work environments or similar “open” 
type environment Where noise interference from other voices 
may confuse the voice recognition softWare. 
[0014] Additional input devices may also be utiliZed in 
conjunction With keyboards. For example, pointing devices, 
such as “mouse” pointing devices and so called “track ball” 
devices are also popular computer interfaces. Generally, these 
types of devices provide velocity information, in both an X 
direction and an orthogonal Y direction, to the computer, as 
Well as signals from one or more momentary contact push 
buttons. A pointing icon or other “tool” on a computer moni 
tor responds to such velocity input by corresponding X andY 
movement on the computer monitor. Graphics tablets are 
another type of “pointing” input device that provide the com 
puter With X and Y positional information, as opposed to 
velocity information, Which is used in much the same manner 
by the computer. Such devices are Well suited for pointing to 
various softWare “push button” options on the screen, select 
ing portions of text or a group of softWare “objects,” freehand 
on-screen draWing, positioning a typing cursor location, and 
similar functions. HoWever, such pointing devices are 
remarkably ill suited for text data input. 
[0015] Other types of computer interfaces have been devel 
oped to overcome some of the above-mentioned draWbacks. 
For example, US. Pat. No. 5,212,372 to Quick et al. on May 
18, 1993, teaches a glove device that has sensors for measur 
ing the curvature of each ?nger at joints thereof. For entering 
numerical data, a person using this type of device curves his 
?ngers to point to “Zones,” or virtual keys, that each repre 
sents a particular number. While the input of alphabetical data 
is mentioned in the Quick disclosure, only numerical Zones 
are illustrated and it remains unclear hoW such a device could 
possibly be used to enter the tWenty-six additional characters 
of the alphabet, especially since the little ?nger is used solely 
for designating an “enter” key and is therefore not available 
for pointing to alphanumeric Zones. 
[0016] A variety of similar glove-based prior art devices 
exist, and in most cases each uses some type of joint ?exing 
sensor to determine ?nger curvature. Many such devices are 
designed for communication With deaf or otherWise chal 
lenged individuals, and typically provide for computer inter 
pretation of alphanumeric data formed by a single hand With 
standard sign language. It is a sloW and fatiguing process for 
people, even those ?uent in sign language, to use such devices 
to enter a large amount of data into a computer, such as might 
be required While typing a patent disclosure, for example. 
Further, While ?nger curvature is relatively easy to detect in a 
variety of sophisticated Ways, such detection is only accom 
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plished in one dimension. Lateral movement of the ?nger, for 
example from the “J” key to the “H” key of a standard 
QWERTY keyboard, cannot be detected by such joint ?exure 
sensors as disclosed in the prior art. This draWback is also 
evident in many “virtual reality” data manipulation gloves, 
Which also include a variety of motion sensors on similar 
gloves. As a result, such devices have limited use and are not 
Well suited for prolonged data entry from a Wide selection of 
character and command keys, such as those found on the 
standard computer keyboard. As previously described, these 
gloves are generally fragile and are not constructed for con 
stant everyday usage. Additionally, the gloves are particularly 
sensitive to moisture such as sWeat from the users hands or a 

Wet environment, Wherein moisture may cause sensor prob 
lems or lead to eventual failure of the glove. 
[0017] Therefore there is a need for a device that eliminates 
the shortcomings of the presently available input devices, 
Wherein the device may be utiliZed by a user in any physical 
con?guration Without requiring the user to remain physically 
limited by the device. Such a needed device Would be adapt 
able to any individual, regardless of hand siZe or typing style. 
Further, such a needed device could be used equally Well for 
both alphanumeric data entry, command entry, and position/ 
velocity input. Such a needed device Would be to a large 
extent softWare re-con?gurable, making use of the device 
immensely ?exible and adaptable. The present invention ful 
?lls these needs and provides further related advantages. 
[0018] These and other objects, advantages, and features of 
the invention Will become apparent to those persons skilled in 
the art upon reading the details of the methods and systems of 
the present invention, Which are more fully described beloW. 

SUMMARY OF THE INVENTION 

[0019] The present invention provides systems and meth 
ods for interaction Within a virtual environment. Wherein the 
methods of the present invention may be utiliZed to virtually 
interact With a computer system through the use of virtual 
input devices, Wherein the methods and systems alloW a user 
to input data into a computing system Without physical limi 
tations. 
[0020] In accordance With the present invention there is 
provided a method for controlling a microprocessor based 
system in a virtual environment, the method comprising: 
loading a computer program into a memory space; transmit 
ting at least one signal from at least one transmitter; display 
ing virtual input devices on a display device, Wherein the 
virtual input devices initially have pre-determined coordi 
nates; receiving data generated from movement of at least one 
sensor; calculating coordinates of the sensor movement; 
comparing calculated coordinates to the pre-determined 
coordinates of each virtual input device; calculating desired 
input from coordinates generated by the sensor movement; 
and displaying input on the display device and transmitting 
the input to the operating system. 
[0021] In accordance With another embodiment of the 
present invention there is provided a method for controlling a 
microprocessor controlled device in a virtual environment, 
the method comprising: loading a computer program into a 
memory space; loading an operating system into a memory 
space; transmitting at least one signal from a transmitting 
device displaying a virtual keyboard and a virtual input device 
on a display device; initialiZing coordinates de?ning indi 
vidual keys of the keyboard; initialiZing coordinates de?ning 
a location of the input device in relation to the keyboard; 



US 2008/0150899 A1 

receiving data at least one sensor Wherein the data received is 
converted into coordinate information and stored in a 
memory space; determining if coordinated derived from 
movement correlates to a key location of the virtual keyboard 
or movement of the virtual input device; and displaying sen 
sor movement on the display device. 

[0022] In accordance With the present invention there is 
provided a method of generating and controlling a virtual 
Workstation, the method comprising: initializing an operating 
system and a controller system in a microprocessor based 
computer system; displaying virtual hands, a virtual key 
board, a virtual pointing device and a virtual Workstation 
environment on a display device; monitoring movement of 
sensors disposed on a user’s hands for movement; displaying 
movement of the virtual hands in response to movement of the 
sensors; and determining if movement of at least one sensor 
passes a user de?ned threshold. 

[0023] In accordance With the present invention there is 
provided a method of generating a virtual gaming system, the 
method comprising: initializing an operating system and a 
controller system in a microprocessor based computer sys 
tem; loading a game program into a memory space; display 
ing a virtual player on a display device; monitoring move 
ment of sensors disposed on a user for movement; and 
displaying movement of the virtual player in response to 
movement of the sensors. 

[0024] In accordance With the present invention there is 
provided a system for virtually controlling a microprocessor 
based system, the system comprising: a microprocessor 
based computer system having an operating system con?g 
ured to be run thereon; a display device, at least one tracking 
device; at least one sensor, Wherein said tracking device is 
con?gured to track movement of said sensor and determine 
coordinates of said sensor and time components of sensor 
movement Within a pre-de?ned area; and a software compo 
nent, Wherein said softWare is stored in a computer readable 
medium, Wherein said software is in communication With 
said tracker and said display device, Wherein said softWare 
determines vector movement and acceleration of said sensor 
and displays said sensor movement on said display device. 

[0025] In accordance With the present invention there is 
provided a system for implementing a virtual reality environ 
ment, the system comprising: a display device associated 
With a user, the display device being responsive to image data 
for generating and displaying an image simulating a physical 
computer system, including a physical keyboard, a physical 
input device, and physical representation of the user’s hands, 
Wherein each of the simulated components appear to the user 
to be in space independent of actual physical objects; an 
output device for transmitting a signal; an input device for 
generating data in response to interaction With the signal; a 
processor connected to the input and output device and the 
display device and operating a virtual environment manager 
program and a multi-dimensional basic input and output pro 
gram for generating a virtual keyboard, a virtual input device, 
and virtual hands, the processor being responsive to data 
generated from the input device, for generating motion image 
data corresponding to the input device data; and Wherein the 
display device is responsive to motion image data for gener 
ating a second image simulating physical motion of at least 
one virtual component. 

[0026] In accordance With the present invention there is 
provided a system for implementing a virtual reality (VR) 
computing environment, the system comprising: VR display 
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device including at least one display and Worn by a user the 
one display vieWable by the user, With the VR display, respon 
sive to ?rst image data, for generating and displaying a ?rst 
VR image simulating a physical computer system including a 
virtual keyboard having a plurality of physical keys, a virtual 
mouse having at least one physical button, With the ?rst VR 
image representing the VR keyboard and VR mouse, the VR 
keyboard and VR mouse having a ?rst appearance corre 
sponding to the ?rst image data; an input and an output device 
for generating motion-representative data corresponding to 
motion of a user’s body part; and a processor connected to the 
VR display device and operating a virtual environment man 
ager (V EM) and multi-dimensional basic input/output sub 
system(MD-BIOS) program, Wherein the VEM and MD 
BIOS provide the ?rst image data to the VR display device, 
the processor being responsive to the motion-representative 
data generated from the input device, for generating motion 
image data corresponding to the motion; and Wherein the VR 
display device is responsive to the motion image data for 
generating a second VR image simulating motion corre 
sponding to the motion of the portion of the body of the user. 
[0027] In accordance there is a need for smaller input/ 
output interfaces as miniaturized portable computing devices 
become more common. 

[0028] There is also a need for a system that recreates a full 
desktop computing experience Without requiring the space 
needed for a full desktop computer or physically limiting a 
user to a physical location to utilize such a system. 

[0029] There is an additional need for a system that can be 
utilized to minimize computer related injuries such as repeti 
tive stress injury, carpal tunnel injuries and other such injuries 
that are related to physical computer use. 
[0030] There is also a need for a system that is capable of 
displaying true three dimensional real World human-machine 
interactions. 
[0031] It is the applicant’s belief that the present invention 
addresses these needs With novel softWare and hardWare solu 
tions as described in detail beloW. 
[0032] Other aspects, features and details of the present 
invention can be more completely understood by reference to 
the folloWing detailed description of a preferred embodiment, 
taken in conjunction With the draWings and from the 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] To facilitate understanding, the same reference 
numerals have been used (Where practical) to designate simi 
lar elements that are common to the Figures. Some such 
numbering has, hoWever, been omitted for the sake of draW 
ing clarity. 
[0034] FIG. 1 is a block diagram illustrating exemplary 
mechanical devices that may be utilized With the methods in 
accordance With the present invention. 
[0035] FIG. 2 is an exemplary embodiment of a computer 
system in accordance With the methods of the present inven 
tion. 
[0036] FIG. 3 is an exemplary block diagram of the tracker 
system in accordance With the present invention. 
[0037] FIG. 4 is an exemplary embodiment of the system in 
accordance With the present invention. 
[0038] FIG. 5 is an exemplary embodiment illustrating an 
alternative embodiment of a display device in accordance 
With the present invention. 
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[0039] FIG. 6 an exemplary embodiment of an alternative 
display device in accordance With the present invention. 
[0040] FIG. 7 an exemplary embodiment of a user’s hand 
illustrating the Wireless communication of the tracker system. 
[0041] FIG. 8 is a functional ?oW diagram illustrating the 
method in accordance With the present invention. 
[0042] FIG. 9 is a functional ?oW diagram illustrating the 
interaction betWeen the software and hardWare components 
of the present invention in accordance With the methods of the 
present invention. 
[0043] FIG. 10 is a block diagram illustrating an exemplary 
embodiment of the memory structure of the multi-dimen 
sional basic input/output system in accordance With the 
present invention. 
[0044] FIG. 11 is a block diagram illustrating the threshold 
values and calculation methods of the virtual Workstation 
manager in accordance With the present invention. 
[0045] FIG. 12 is a functional ?oW diagram illustrating the 
method steps in accordance With the present invention. 
[0046] FIG. 13 is an exemplary embodiment of a virtual 
Workstation environment as seen from a user’s perspective, 
Wherein a virtual keyboard is shoWn disposed three dimen 
sionally over a virtual mouse. 

[0047] FIG. 14 is an exemplary embodiment of a virtual 
Workstation environment as seen from a user’s perspective, 
Wherein the virtual mouse is shoWn disposed three dimen 
sionally over the virtual keyboard. 
[0048] FIG. 15 is a functional ?oW chart illustrating hard 
Ware components of a virtual car control center. 

[0049] FIG. 16 is an exemplary embodiment of the present 
invention Wherein the virtual environment manager has been 
con?gured as a virtual car control system. 
[0050] FIG. 17 is an exemplary embodiment of the high 
level virtual buttons in accordance With the virtual car control 
system. 
[0051] FIG. 18 is an exemplary embodiment illustrating the 
high-level virtual buttons and the second level of virtual but 
tons in accordance With the virtual car control system. 
[0052] FIG. 19 is an exemplary embodiment illustrating the 
high-level virtual buttons, the second level, and third level of 
virtual buttons in accordance With the virtual car control 
system. 
[0053] FIG. 20 illustrates exemplary embodiments of addi 
tional second level virtual buttons after selection of the high 
level virtual button. 

DETAILED DESCRIPTION OF THE INVENTION 

[0054] Before the present invention is described in such 
detail, it is to be understood that this invention is not limited 
to particular variations set forth herein as various changes or 
modi?cations may be made to the invention described and 
equivalents may be substituted Without departing from the 
true spirit and scope of the invention. In addition, many modi 
?cations may be made to adapt a particular situation, mate 
rial, composition of matter, process, process act(s) or step(s) 
to the objective(s), spirit or scope of the present invention. All 
such modi?cations are intended to be Within the scope of the 
claims made herein. 
[0055] Methods recited herein may be carried out in any 
order of the recited events that are logically possible, as Well 
as the recited order of events. Furthermore, Where a range of 
values is provided, it is understood that every intervening 
value, betWeen the upper and loWer limit of that range and any 
other stated or intervening value in that stated range is encom 
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passed Within the invention. Also, it is contemplated that any 
optional feature of the inventive variations described may be 
set forth and claimed independently, or in combination With 
any one or more of the features described herein. 

[0056] All existing subject matter mentioned herein (e.g., 
publications, patents, patent applications and hardWare) is 
incorporated by reference herein in its entirety except insofar 
as the subject matter may con?ict With that of the present 
invention (in Which case What is present herein shall prevail). 
The referenced items are provided solely for their disclosure 
prior to the ?ling date of the present application. Nothing 
herein is to be construed as an admission that the present 
invention is not entitled to antedate such material by virtue of 
prior invention. 
[0057] Reference to a singular item, includes the possibility 
that there are plural of the same items present. More speci? 
cally, as used herein and in the appended claims, the singular 
forms “a,” “and,” “said” and “the” include plural referents 
unless the context clearly dictates otherWise. It is further 
noted that the claims may be drafted to exclude any optional 
element. As such, this statement is intended to serve as ante 
cedent basis foruse of such exclusive terminology as “solely,” 
“only” and the like in connection With the recitation of claim 
elements, or use of a “negative” limitation. Last, it is to be 
appreciated that unless de?ned otherWise, all technical and 
scienti?c terms used herein have the same meaning as com 
monly understood by one of ordinary skill in the art to Which 
this invention belongs. 
[0058] Referring to the detail drawings and the disclosure 
herein, the term “keyboard” is de?ned herein to include 
alphanumeric keyboards, subsets of alphanumeric key 
boards, keypads including numerical keypads, telephone and 
DTMF keypads, security access input devices using buttons 
and labels, etc., and so it not limited to QWERTY alphanu 
meric keyboards. Accordingly, it is understood that the use of 
the term “keyboar ” and the depiction in any of the ?gures of 
a keyboard such as a QWERTY alphanumeric keyboard typi 
cally used With personal computers and the like is only an 
example of a keyboard for use, interaction, and operation by 
a user for any application of keyboards for input and/ or output 
devices. As de?ned herein, the term “keyboard” is more than 
a plurality of keys, since a keyboard includes a layout of the 
plurality of keys as Well as keys, With the layout typically 
being predetermined. The keys may be associated With sym 
bols such as alphabetical, numerical, mathematical, or other 
representations, and the keys may include associated pictorial 
or symbolic representations thereupon. Accordingly, a key 
board is not identical to a set of buttons but may be a plurality 
of buttons having a layout and a set of symbols associated 
With each key or button. 

[0059] The term “virtual reality” and its abbreviation “VR” 
are herein de?ned to include, but not limited to, visual and/or 
other sensory applications implemented using softWare and/ 
or hardWare to simulate and/ or provide representations of 
environments Which may be different from the physical envi 
ronment of the user. Such VR may provide visual and/or 
multimedia Zones, Worlds, and Work areas in Which the user 
and/or other softWare applications may change and interact 
representations of elements in the VR environment. For 
example, in a VR World, a graphical representation of a sWitch 
may be changed to represent the ?icking or sWitching of the 
sWitch, Which may have an associated sWitch-?icking sound, 
Which is activated by ?icking the sWitch. In addition, the VR 
sWitching of the VR sWitch may cause the actuation of other 
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events, either in the VR World or in actual physical devices 
and structures; for example, the ?icking of the VR sWitch may 
cause an actual computer to be turned on or off. Accordingly, 
the term “virtual reality” is not limited to simulations or 
representations of VR devices and information in VR Worlds, 
but may also be extended to physical devices as Well as, in 
hybrid implementations, to both physical and VR devices. 
[0060] In accordance With the present invention, the detail 
description of the present invention Will be divided into sec 
tions, Wherein each section Will be utiliZed to described com 
ponents of the present invention. It shall be understood that 
the examples described herein should not be considered lim 
iting in any manner and should be considered exemplary. 
[0061] In accordance With the present invention there is 
provided devices, systems and methods for providing a 
human interface device that may be utiliZed to simulate a 
virtual environment. The human interface device includes 
hardWare components consisting of a tracker assembly, a 
processing unit, and a display device. The softWare/?rmWare 
components comprise a virtual environment manager (VEM) 
and a Multi-Dimensional Basic Input/ Output subsystem 
(MD-BIOS), Wherein the softWare and hardWare components 
are utiliZed in combination to provide a virtual environment. 
Examples of applications of the present invention include a 
virtual Workstation environment (VWE) Wherein a physical 
computing system is simulated in a virtual environment 
including virtual hands and virtual input devices such as a 
keyboard, pointing device or other similar input devices. 
Another contemplated application for the present invention is 
a virtual gaming system (V GS) Wherein the present invention 
could be utiliZed to simulate a gaming environment Wherein 
the user could virtually interact Within the game. The above 
examples are to be considered to be merely exemplary in that 
the present invention may be utiliZed in many other applica 
tions such as military use, ?ight simulation/training, corpo 
rate meetings, etc. 
[0062] The present invention Will noW be described in 
greater detail beloW With regard to the system’s individual 
components. 
[0063] HardWare 
[0064] In accordance With the methods of the present 
invention there Will be disclosed hardWare devices that may 
be utiliZed in accordance With the methods of the present 
invention. It shall be understood that many of the hardWare 
components are described in a general sense and that many 
other types/ styles of similar hardWare devices may be substi 
tuted for those described herein. For example, as described in 
the present invention a computer system may be embodied as 
an Intel.RTM. central processor unit (CPU) based system a 
RISC based processor system, though it shall be understood 
that this should not be considered limiting in any manner in 
that a computer system for use With the present invention may 
be based on similar microprocessor devices. 
[0065] Referring noW to FIG. 1, there is shoWn an exem 
plary embodiment of hardWare components in accordance 
With the present invention. As shoWn in FIG. 1, the hardWare 
components comprise a microprocessor based computer sys 
tem, a display device, and a tracking system. In addition to the 
hardWare shoWn, the present invention further includes soft 
Ware running stored in a computer readable medium, Wherein 
the softWare is in association With the hardWare components 
of the system. The softWare of component of the present 
invention Will be described in greater detail beloW in refer 
ence to the methods of the present invention. 
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[0066] As shoWn in FIG. 2, the microprocessor based com 
puter system 10 includes a central processing unit 20, 
memory 30, a communication bus 40, a computer readable 
storage device 50 such as an optical storage device, magnetic 
storage device, ?ash memory storage device or similar com 
puter readable storage mediums, and at least one communi 
cation port 60. The communication port 60 comprise any one 
of the folloWing types of communication ports as Well as a 
combination thereof: universal serial bus (U SB), IEEE 1394 
(?reWire), serial port, parallel port, infrared port, 802.1lb, 
802.1la, 802.11 g, Bluetooth.RTM. or similar communica 
tion ports and devices. 
[0067] Referring noW to FIG. 3, there is shoWn an exem 
plary embodiment of the tracker system 80 in accordance 
With the present invention. The tracker system 80 comprises a 
system electronic unit (SEU) 82, at least one transmitter and 
at least one sensor each in communication With the SEU 82. 

[0068] The SEU 82 comprises communication ports that 
are in communication With at least one sensor 86 and at least 
one transmitter 84. The communication ports may comprise 
serial, parallel, universal serial bus, ?reWire.RTM. or other 
similar Wired communication ports. The SEU 82 additionally 
includes an analog section and a digital signal processing 
section controlled by a computer program stored Within an 
erasable programmable memory device. The functionality of 
the SEU 82 and the interaction betWeen the transmitter and 
the sensors Will be described in greater detail in the methods 
section of the present invention. 
[0069] As shoWn in FIG. 3, the SEU 82 is in communica 
tion With the transmitter 84 and at least one sensor 86. In one 
embodiment the sensor 86 is con?gured to be coupled to the 
SEU 82 through the use of a cable communication device 
such as a serial port, parallel port, universal serial bus, ?reWire 
port, or similar Wired communication ports. The transmitter 
may be coupled to the SEU through similar communication 
devices such as those described above With regard to the 
sensors. 

[0070] The transmitter 84 is con?gured to emit an electro 
magnetic signal, Wherein the SEU 82 controls the transmis 
sion rate of the transmitter 84. Transmitters 84 that may be 
utiliZed With the current invention are those shoWn and 
described in Us. Pat. No. 4,742,356, the entirety ofWhich is 
herein incorporated by reference. The transmitter 84 includes 
a plurality of radiating antennas for radiating electromagnetic 
energy. Each of the radiating antennas having independent 
components for de?ning a source reference coordinate frame. 
The transmitted electromagnetic ?eld Will generally have a 
transmission range of about 0 to 30 feet, more preferably 0 to 
15 feet and most preferred about 0 to 3 feet. The range of the 
transmitted magnetic ?eld may be adjusted manually or auto 
matically in accordance With the methods disclosed herein. It 
is further contemplated that the transmitter 84 may be con 
?gured to include more than one transmitting device, Wherein 
the tWo transmitting devices Would be of different types. For 
example, the transmitter 84 may include a ?rst magnetic 
transmitting device and a second transmitting device or third 
transmitting device. The second or third transmitting devices 
may be con?gured to transmit acoustical, optical, or electro 
magnetic signals. As Will be described in greater detail in the 
methods section, the system in accordance With the present 
invention may be con?gured to automatically choose 
betWeen the tWo transmitters or the system may be manually 
con?gured. For example, if the user Were to utiliZe the system 
in an environment having a large amount of stray magnetic 


















