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(57) ABSTRACT 

An entertainment device comprising a housing or base unit 
that Supports display Surface is disclosed. A display gener 
ating device displays visual images on the display Surface. 
The display generating device may be a projection-type 
display device or a display panel device. A touch/proximity 
sensing device detects positions of a user appendage on the 
display Surface in the course of a game or activity. In 
addition, users may interact with the entertainment device 
with an input controller device that comprises buttons, 
directional pad devices, etc. A control unit, connected to the 
touch/proximity sensing device and to the display generating 
device, is responsive to signals from the at least one input 
controller and/or position detections from the touch/prox 
imity sensing device to, among other operations, alter the 
visual image displayed on the display Surface. 
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MULT-USER TOUCH-RESPONSIVE 
ENTERTAINMENT DEVICE 

RELATED APPLICATIONS 

0001. This application claims priority to U.S. Provisional 
Application No. 60/625,108, filed Nov. 5, 2004, the entirety 
of which is incorporated herein by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates to a multi-user enter 
tainment that displays visual images and generates audio in 
coordinated response to touch and other user interaction. 

BACKGROUND OF THE INVENTION 

0003 Interactive electronic game devices have evolved 
to somewhat complex systems that provide audio and visual 
output in a variety of forms. These devices can be useful to 
provide entertainment to children as well as serving as a 
learning tool. 
0004 Many entertainment devices of this type heretofore 
known have limited, if no, multi-user or multiplayer capa 
bility. In addition, these games are not flexible in terms of 
the type of user input devices that can be used. Very often 
they are limited to unique controllers that operate only with 
a particular game device. Many prior art devices also use 
outdated analog technologies and do not take advantage of 
the many types of data or content available in digital format. 
Moreover, many interactive game devices require the use of 
physical game pieces, that are easily lost or misplaced, in 
combination with displayed images. 
0005. It would be desirable to provide an interactive 
entertainment device that is fully digital and embodied in a 
flexible hardware platform that can bring an endless variety 
of environments and experiences in a way not heretofore 
known. 

SUMMARY OF THE INVENTION 

0006 Briefly, an entertainment device is provided com 
prising a housing or base unit that Supports display Surface. 
A display generating device displays visual images on the 
display Surface. The display generating device may be a 
projection-type display device or a display panel device. A 
touch/proximity sensing device detects positions of a user's 
appendage on the display Surface in the course of a game or 
activity. Users may also interact with the entertainment 
device with at least one input controller device that com 
prises buttons, directional pad devices, etc. A control unit is 
responsive to signals from the at least one input controller 
and/or position detections from the touch/promixity sensing 
device to, among other operations, alter the visual image 
displayed on the display Surface and/or generate accompa 
nying audio in the form of game sounds, music, etc. 
0007 Users may interact with the entertainment device at 
each of a plurality of user positions that are located around 
the display Surface. When a transition in an activity is made 
from one user position to another, the control unit controls 
the display generating device to rotate the displayed visual 
images so that they are properly aligned with the other user 
position. In addition, the control unit adjusts how it inter 
prets touch position detections made by the touch/proximity 
sensing device during Such a transition from one user 
position to another. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 illustrates a perspective view of an enter 
tainment device in accordance with an embodiment of the 
present invention, with the entertainment device in a first, 
projection position. 

0009 FIG. 2A illustrates a perspective view of the enter 
tainment device of FIG. 1, with the entertainment device in 
an initial stage of transition to a second, storage position. 

0010 FIG. 2B illustrates a perspective view of the enter 
tainment device of FIG. 1, with the entertainment device 
completely transformed into the second, storage position. 

0011 FIG. 2C illustrates top perspective view of the 
entertainment device of FIG. 1, with the entertainment 
device in the second, storage position. 

0012 FIG. 3 is a block diagram of the electrical com 
ponents of the entertainment device shown in FIGS. 1 and 
2. 

0013 FIG. 4 is a cross-sectional view of an embodiment 
of a display generating device for use with an entertainment 
device in accordance with the present invention. 

0014 FIGS. 5 and 6 are schematic representations of 
alternative forms of display generating devices useful with 
an entertainment device according to the invention. 

0015 FIG. 7 is a fragmentary view of part of a corner of 
the touch sensing device underlying the display Surface 
according to one embodiment of the device shown in FIGS. 
1 and 2. 

0016 FIG. 8 is a top plan view of a schematic of the 
cross-point sensor array for the touch sensing device shown 
in FIG. 7. 

0017 FIG. 9 is a schematic view of part of the display 
surface overlying the touch sensing device shown in FIGS. 
7 and 8. 

0018 FIGS. 10-11 are diagrammatic sectional views of 
one sensor in the sensor array shown in FIG. 8, with and 
without contact by a user's finger/appendage. 

0.019 FIG. 12 is an electrical block diagram of the 
circuitry used in the touch-sensing device shown in FIGS. 
7-12. 

0020 FIGS. 13A and 13B depict a flow chart for touch 
position response algorithms that interpret the operative 
position of a users touch. 

0021 FIG. 14 is a schematic diagram of an integrated 
display monitor/touch panel that may be used in the enter 
tainment device shown in FIGS. 1 and 2 according to an 
embodiment of the invention. 

0022 FIG. 15 is a plan view of a display surface of the 
entertainment device and showing how it changes the ori 
entation of the displayed visual image according to which of 
multiple users is active in a game or activity. 

0023 FIG. 16 is a flow chart for the display re-orienta 
tion algorithm depicted in FIG. 15. 
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DETAILED DESCRIPTION 

The Entertainment Device Generally 
0024. In accordance with the present invention, a game/ 
entertainment/creativity device is disclosed. The game sys 
tem may include a display generating device that displays 
visual images on a display Surface. The display generating 
device may be a projection-type display device or a display 
panel device. A touch/proximity sensing device detects 
positions of a user appendage on the display Surface in the 
course of a game or activity. Users may also interact with the 
entertainment device with at least one input controller 
device that comprises buttons, directional pad devices, etc. 
A control unit is responsive to signals from the at least one 
input controller and/or position detections from the touch/ 
promixity sensing device to, among other operations, alter 
the visual image displayed on the display Surface and/or 
generate accompanying audio. 
0.025 FIG. 1 shows a perspective view of an entertain 
ment device 1000 in accordance with an embodiment of the 
present invention. The entertainment device 1000 of the 
present invention may include a housing or base unit 1100. 
The housing 1100 may include first, second, third, and fourth 
sides 1102, 1104, 1106, and 1108, respectively. The housing 
1100 of the entertainment device 1000 of the present inven 
tion may also include a touch-sensitive display surface 1110 
received thereon. The housing 1100 may include a control 
unit (e.g., a microprocessor—not shown) housed therein. 
0026. The housing or base unit 1100 of the entertainment 
device 1000 of the present invention may also include one 
or more input controllers, two of which are shown at 
reference numerals 1120(1) and 1120(2). In the embodiment 
of the entertainment device 1000 of the present invention 
illustrated in FIG. 1 the input controllers 1120(1), 1120(2) 
may be removeably or non-removeably received in one or 
more recesses or bays 1150 included in the housing 1100 of 
the entertainment device 1000. Although only two input 
controllers 1120(1), 1120(1) are shown in FIG. 1, any 
number of input controllers may be utilized without depart 
ing from the scope of the present invention (see input 
controller 1120(3) in FIG. 2). For example, in the design 
shown in FIG. 1, there are four user or player positions 
around the display surface 1110, one on each side 1102, 
1104, 1106 and 1108 of the housing 1100, and there may be 
an input controller at each of these user or player positions. 
The least one input controller 1120(1), 1120(2), 1120(3) may 
be operably coupled to the control unit via any known 
method including a wired coupling at the corresponding bay 
1150, or a wireless coupling to electronics in the base unit 
11OO. 

0027. The input controllers 1120(1), 1120(2), 1120(3) 
may comprise a conventional video game controller. Addi 
tionally, the input controllers 1120(1), 1122(2), 1120(3) may 
comprise any type of user-manipulable electronic input 
device (e.g., a directional pad, steering wheel, joystick, 
touchpad, dancepad, motion-sensitive implement (an imple 
ment Such as a bat, racquet, paddle, etc. housing a motion 
sensor) without departing from the scope of the present 
invention. For example, the input controllers 1120(1), 
1122(2), 1120(3) may include a directional pad 1120a(1). 
1120a(2) and several buttons 1120b(1), 1120b(2), respec 
tively. One or more of the bays 1150 may be “universal in 
that it may also accept and operably connect to other 
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accessory devices such as microphones, electric musical 
instruments (e.g., keyboard), and other user-manipulable 
electronic input devices such as dancepads, joysticks, steer 
ing wheels, etc. 

0028. The entertainment device 1000 in accordance with 
an embodiment of the present invention may also include a 
display portion 1130. The display portion 1130 of this 
embodiment includes a display housing 1180 with a display 
generating device 1175 housed therein. As shown in FIG. 1, 
the display generating device 1175 is supported above the 
touch-sensitive display surface 1110. Thus, the display gen 
erating device 1175 is positioned in a first, projection 
position. In this first, projection position, the display gen 
erating device 1175 is located spaced-apart from the touch 
sensitive display surface 1110. In one embodiment, the 
display generating device 1175, in its first, projection posi 
tion, may be positioned approximately 18 inches above the 
touch-sensitive display surface 1110. 

0029. As shown in FIG. 1, the display generating device 
1175 of the entertainment device 1000 of the present inven 
tion is Supported above the touch-sensitive display Surface 
1110 of the housing 1000. The display generating device 
1175 is supported above the touch-sensitive display surface 
1110 by support portions or arm members 1132, 1134, 1136, 
and 1138. The support portions 1132, 1134, 1136, and 1138 
are configured to move from a projection position (illus 
trated in FIG. 1) to a storage/folded position (illustrated in 
FIG. 2). The support portions (arms) 1132, 1134, 1136, and 
1138 may comprise a plurality of generally rigid, arcuate 
tubes capable of supporting the display housing 1180 above 
the touch-sensitive display surface 1110. The arm pair 
formed by arms 1134, 1136 and the arm pair formed by arms 
1132, 1138 attach at their distal ends to display mount or 
clamp members 1160 and 1162, respectively. The clamp 
members 1160 and 1162 hold the display housing 1180 in 
position over the touch-sensitive display surface 1110. As 
will be explained hereinafter in conjunction with FIGS. 2A, 
2B and 2C, the display housing 1180 may be removed from 
the clamp members 1160 and 1162 when the arms 1132, 
1134, 1136 and 1138 are rotated to their storage positions. 
The display housing 1180 has connectors (not shown) for 
data, control, and power that mate with complementary 
connectors (not shown) on one or both of the clamp mem 
bers 1160, 1162, which are in turn electrically connected to 
the system controller electronics in the base unit 1100. The 
support portions 1132, 1134, 1136, and 1138 and the display 
generating device 1175 may also be rotated into a different 
position convenient for storage (see FIG. 2). In addition, the 
support arms 1132, 1134, 1136, and 1138 may be hollow 
metal tubes that act as heat dissipating “fins' to help conduct 
heat away from the display generating device 1175, e.g., a 
projector head. 

0030) There is also a port 1190 on the housing 1100 at one 
of the sides 1102, 1104, 1106 and 1108 that receives a 
program cartridge 1192 that contains computer or micro 
processor instructions for one or more games or activities for 
one or more players of the device 1000 (in the embodiment 
illustrated in FIG. 1, the port 1190 and the program cartridge 
1192 are shown on side 1104 of housing 1100). The program 
cartridge 1192 may contain a read only memory (ROM) 
storage device that contains the one or more computer or 



US 2006/01835.45 A1 

microprocessor programs to provide game?entertainment 
content to the control unit and the display generating device 
1175. 

0031) The housing 1100 of the entertainment device 1000 
of the present invention includes indentations or grooves 
1140 configured to permit the support portions 1132, 1134, 
1136, and 1138 to be moved/adjusted from the projection 
position to the storage/folded position. Furthermore, the 
housing 1100 of the entertainment device 1000 of the 
present invention may incorporate an audio output generat 
ing device (e.g., a speaker or speakers (for stereo Sound)). 
Finally, the housing 1100 of the entertainment device 1000 
of the present invention may incorporate a removable media 
storage/playback unit (e.g., a CD, DVD, ROM cartridge— 
not illustrated) operably coupled to the control unit. The 
removable media storage/playback unit may be configured 
to provide additional game?entertainment content to the 
control unit and the display generating device 1175. 

0032 Turning to FIGS. 2A, 2B and 2C, the entertain 
ment device 1000 may be collapsed into a second, storage 
position 1200 for storage or portability when the entertain 
ment device 1000 is not in use. FIG. 2A illustrates the 
entertainment device 1000 in an initial stage of transition to 
the second, storage position. The display housing 1180 has 
a cylindrical portion 1182 that is recessed or has a smaller 
diameter as compared to the remainder of the housing 1180. 
There are curved (scalloped) surfaces 1184 at the transition 
between the cylindrical portion 1182 and the remainder of 
the housing 1180 that are complementary to, and mate with, 
respective curved surfaces on the clamp members 1160 and 
1162. In the initial stage of collapsing the entertainment 
device 1000 to the second, storage position, the arms 1132, 
1134, 1136 and 1138 are rotated outward. The display 
housing 1180 can be disconnected from the data, control, 
and power connectors in one or both of the clamp members 
1160, 1162 and physically removed from the clamp mem 
bers 1160 and 1162 as shown in FIG. 2A. In addition, the 
input controllers 1120(1), 1120(2) . . . may be disconnected 
from the connections at their respective bays 1150 when 
putting the entertainment device 1000 into its storage posi 
tion. 

0033 FIG. 2A also shows a storage cover 2000 that is 
used for covering the entertainment device 1000 in its 
storage position. The storage cover 2000 comprises a gen 
erally planar body portion 2010 having a raised section 2100 
in which a storage recess 2110 is formed for storing the 
display housing 1180. The storage cover 2000 further 
includes lateral portions 2120 and 2122 on the sides of the 
body portion 2010. Each lateral portion 2120 and 2122 has 
two additional structural storage features. First, lateral por 
tions 2120 and 2122 have curved bottom surfaces 2130 and 
2132, respectively, which mate with and snap-fit to comple 
mentary surfaces on the base unit 1100. Second, the lateral 
portions 2120 and 2122 have curved recesses 2140 and 2142 
on their top surfaces that receive and mate with and Snap-fit 
to portions of the clamp members 1160 and 1162, respec 
tively. The storage cover 2000 also has a handle 2200 
extended from the main body portion 2010. 

0034) Turning to FIGS. 2B and 2C, the entertainment 
device 1000 is shown fully folded into the second, storage 
position 1200 with the entertainment device 1000 and the 
storage cover 2000 locked together as a single integrated 
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unit. These figures show that the main body portion 2010 of 
the storage cover 2000 covers and protects the touch 
sensitive display surface 1110 of the entertainment device 
1000, as well as the controller bays 1150 at each user 
position. The clamp members 1160 and 1162 are shown 
snapped to the curved surfaces 2140 and 2142 of the storage 
cover 2000. A recess cover 2300 may be provided that 
removeably snaps over the storage recess 2110 to contain the 
display housing 1180 therein. Thus, when the entertainment 
device 1000 is in the second, storage position, the storage 
cover 2000 and the entertainment device 1000 become a 
single unit that is portable (via handle 2200) and easy to 
StOre. 

The Electrical Systems 

0035 Turning to FIG. 3, an electrical system block 
diagram is shown for the entertainment device 1000. The 
electrical system of the device 1000 comprises a system 
controller 3000 that is connected to the various sub-systems. 
The system controller 3000 may be a commercially avail 
able microprocessor device. Such as those sold by Sharp 
Electronics, for example. Each of the input controllers, 
shown in FIG. 3, at reference numerals 1120(1), 1120(2), 
1120(3) and 1120(4) connect to the system controller 3000. 
With respect to the touch-sensitive surface subsystem, there 
is touch surface sensing circuitry 3100 connected to a touch 
surface controller 3200. The touch surface sensing circuitry 
3100 is responsive to touch-related conditions on the display 
surface 1110 (FIGS. 1 and 2). One example of appropriate 
touch surface sensing circuitry 3100 for use with the present 
invention is described hereinafter in conjunction with FIGS. 
7-13B. The electrical system of the device 1000 may include 
an external memory Sub-system including a flash memory 
device 3300 and a larger working memory, such as a DRAM 
device 3310. The external memory sub-system and its 
memory devices are useful for storing game parameters, 
Such as user scores, user preferences, etc., for a game. These 
external memory devices 3300, 3310 may also be used by 
the controller 3000 when executing one or more processes 
associated with a particular game or activity stored in the 
ROM cartridge 1192. 

0036) The electrical system of the device 1000 of the 
present invention may include a projection sub-system 3400 
that includes the display generating device 1175 (FIGS. 1 
and 2). The components of the display generating device 
1175 may vary with the type of projection technology used. 
In the example shown in FIG. 3, the projection sub-system 
3400 comprises a light source 3410, an image display panel 
or portion 3420, a serializer-deserializer (SERDES) 3430. 
There is also another SERDES 3450 that interfaces data 
from the system controller 3000 to the projection sub-system 
3400. 

0037. In order to generate audio output for the device 
1000, the electrical system includes a stereo coder/decoder 
(CODEC) 3500 that is connected to the system controller 
3000. The CODEC 3500 is responsive to commands and 
data received from the system controller 3000 to produce 
Sound in the form of music, speech, or other Sound that is 
synchronized to the data representing the displayed visual 
images produced by the display generating device 1175. 
Audio output may be produced by left and right speakers 
3510 and 3520, as well as headphone ports 3530 and 3540 
connected to the CODEC 3500. 
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0038. The electrical system of the device 1000 may also 
include a program cartridge interface 3600 that communi 
cates data stored on a ROM cartridge 1192 to the system 
controller 3000. In addition, the electrical system of the 
device 1000 may utilize a memory card interface 3700 
connected to the system controller 3000. The memory card 
interface 3700 may support one or more of a variety of 
memory card formats, including MultimediaTM memory 
card, SmartmediaTM, and CompactflashTM. 
0.039 The accessory block shown at reference numeral 
3650 may include controllers/interfaces for devices such as, 
audio system, television, compact disk (CD) or digital video 
disk (DVD) or other accessory devices such as musical 
instruments (e.g., keyboard), optical devices (cameras), and 
other user-manipulable electronic input device such as dan 
cepads, joysticks, steering wheels, etc. 
0040. As illustrated in FIG.3, the electrical system of the 
device 1000 provides for communication between control 
buttons 1170 (e.g., power, Volume, brightness, mode, reset, 
etc.) and the system controller 3000. Additionally, a power 
source (AC or DC, not shown) is utilized to power all of the 
components of the device 1000. 
0041. The system controller 3000 coordinates displayed 
image data with the positions of a players hand or finger on 
the touch-sensitive surface as gathered by the touch surface 
controller 3200. In so doing, the system controller 3000, 
based on instructions contained in a particular ROM car 
tridge 1192, will generate image display output and/or audio 
output, and change its interaction to another player using the 
device 1000. 

Display Generating Device 

0.042 FIG. 4 illustrates a cross-sectional view of an 
embodiment of a display generating device 1175 for use 
with an entertainment device 1000 in accordance with the 
present invention. As referenced above, the display gener 
ating device 1175 may be an image projection system that 
projects a visual image on the touch-sensitive display Sur 
face 1110. FIG. 4 illustrates an example of a projection type 
display generating device 1175. If Such a projection system 
is utilized, the display generating device 1175 may include 
a first lens 310, an image display portion 3420, an illumi 
nation source 3410, and a second lens 340. One example of 
a first lens 310 operable within the display generating device 
1175 of the present invention is a projection-type lens. The 
image display portion 3420 operable within the display 
generating device 1175 of the present invention may com 
prise a transmissive LCD panel and the second lens 340 may 
comprise a condensing lens. Finally, the illumination Source 
3410 may comprise any known light Source Such as an 
incandescent source, a KPR bulb, a halogen source (e.g., 
Xenon), or a light-emitting diode (LED) such as an ultra 
bright white LED. Moreover, there may be multiple illumi 
nation Sources, such as LEDs of multiple colors. In the 
projection-type display generating device 1175 shown in 
FIG. 4, light generated by the illumination source 3410 
passes through the second lens 340 (condensing lens) and 
into the rear surface of the image display portion 3420, such 
as a transmissive TFT LCD panel. The image on the image 
display portion 3420 is then transmitted to and through the 
first lens 310 (projection-type lens), where the image is 
projected from the first lens 310 and onto the touch-sensitive 
display surface 1110. The display generating device 1175 
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may also comprise a focus adjustment mechanism (not 
shown) to more clearly focus the image onto the touch 
sensitive display surface 1110. 
0043 FIG. 5 illustrates a schematic representation of an 
alternative embodiment of a display generating device 1175 
for use with an entertainment device 1000 in accordance 
with the present invention. As shown in FIG. 5, a super 
bright LED light source 3410 is condensed via condensing 
lens pair 340A and 340B onto the rear surface of image 
panel 3420, which in this example is a transmissive liquid 
crystal on silicon (LCOS) panel. The light and image then 
passes through a projection lens 310 onto the touch-sensitive 
display surface 1110. The touch-sensitive display surface 
1110 utilized in the present invention may comprise a white, 
metallized, Surface. 

0044 FIG. 6 illustrates a schematic representation of an 
additional alternative embodiment of a display generating 
device 1175 for use with an entertainment device 1000 in 
accordance with the present invention. In the embodiment 
illustrated in FIG. 6, the super-bright LED light source 3410 
is condensed onto the front surface of a reflective LCOS 
panel 3425 via a mirror 360. The lighted image reflected off 
of the LCOS panel 3425 passes through a projection lens 
310 onto the touch-sensitive display surface 1110, which 
again may be a white metallized surface. 
0045 Although an LCD projector-type system is 
described above for the display generating device 1175, any 
type of display generating system may be used without 
departing from the spirit and Scope of the present invention. 
For example, a rear projection system could be utilized. 
Furthermore, display generating systems such as an LCD 
panel, plasma display panel, or a digital light processing 
(DLP) device could be utilized to perform the function of the 
display generating device 1175. Still other image generating 
technologies that are useful in connection with the device 
1000 are a high temperature polysilicon panel (HTPS) and 
a MEMS reflective display device. 
0046 Regardless of the type of display generating device 
1175 used, the system controller 3000 (FIG. 3) calibrates it 
to ensure that the image projected onto the touch-sensitive 
display surface 1110 is sized and oriented to match the 
corresponding touch-sensitive Surface underlying the dis 
play surface 1110 to achieve a desirable interaction with a 
game or activity executed by the system controller 3000. 
This may involve mechanical adjustment of the projection 
system (focus, etc.) and/or the use of extra “border pixels' 
in the projected image to move the image properly onto the 
display Surface 1110 in an alignment with the underlying 
touch-sensitive surface. 

0047. In addition, a projection type display generating 
device may be rotated from its normal projection position So 
as to project images onto a wall or other Surface, rather than 
onto the display surface 1110. This feature may be useful in 
the event a user wishes to view images or watch a video 
presentation on a DVD, CD, etc. 

0048. In accordance one embodiment of the present 
invention, the touch-sensitive display surface 1110 may 
include a Vellum projection screen. More specifically, the 
Vellum projection screen may be a vacuum-metallized vel 
lum screen with a mirrored back portion for improved 
reflectivity. As referenced above, the touch-sensitive display 
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Surface 1110 need not include a projection-type screen (a 
projector and a separate screen), and may comprise addi 
tional appropriate integrated touch-sensitive display Sur 
faces such as an LCD or plasma touch panel display, as 
described hereinafter in connection with FIG. 14. 

Touch-Sensitive Surface Sub-System 
0049 Turning to FIGS. 7-13B, an example of a touch 
sensitive Screen technology useful in connection with the 
entertainment device 1000 according to the invention will be 
described. This touch-sensitive screen technology is 
described in co-pending U.S. Patent Publication No. 2004/ 
0043371 A1, published Mar. 4, 2004, corresponding to U.S. 
patent application Ser. No. 10/448,582, filed May 30, 2003, 
entitled “Interactive Multi-Sensory Reading System Elec 
tronic Teaching/Learning Device, the entirety of which is 
incorporated herein by reference. This touch screen tech 
nology also is used in the publicly available Fisher-Price 
PowerTouchTM Learning System. 
0050. As shown in FIG. 7, there is a sensor array 142 
located directly beneath a plastic spacer 515 forming recess 
surface 130. The plastic spacer 515 or the recess surface 130 
may serve as the display Surface 1110 for the image gener 
ated by the display generating device 1175 if a projection 
system is used. Spaced beneath sensor array or matrix 142 
is an electrically conductive metal plate 510. 
0051 Turning to FIG. 8, the sensor array or matrix 142 
may include two sets of generally parallel, individual sepa 
rate and separated conductive lines arranged as a plurality of 
spaced apart, column or vertical conductive lines (also 
referred to as vertical grid lines) 248 and a plurality of 
spaced apart, row or horizontal conductive lines or traces 
(also referred to as horizontal grid lines) 246 transverse and 
preferably perpendicular to the plurality of column conduc 
tive lines 248. The sets of lines 246, 248 are referred to as 
“rows' or “columns' for convenience, 'rows' run east-west/ 
left-right while “columns are perpendicular (or otherwise 
transverse) to Such "rows' running north-south/up-down, 
but the nomenclature could be reversed. The set of column 
conductive lines 248 and the set of row conductive lines 246 
are separated by an electrically-insulative spacer, for 
example a Mylar plastic sheet. The row and column con 
ductive lines 246, 248 are printed in conductive inks on 
opposite sides of the Mylar sheet to provide electrical 
isolation between the sets and form the sensor matrix 142. 
The sensor matrix 142 includes sixteen rows 246 and sixteen 
columns 248 of the conductive lines or traces however 
different numbers of either or both could be utilized. Each 
point where a row 246 and column 248 cross creates a single 
individual “cross-point’ sensor. The sixteen by sixteen line 
array therefore creates two hundred and fifty-six individual 
cross-point sensors. 
0.052 FIG. 9 depicts schematically part of the display 
surface 1110 that overlies the sensor array 142 of the device 
1000, with the word “BALL projected and displayed on the 
display surface 1110. Also, shown in phantom is the outline 
of a users hand, primarily the users thumb, being placed on 
the touch-sensitive display surface 1110. The operation of 
the entertainment device 1000 allows a user to select any 
active area on the display surface 1110 by touching or simply 
placing a finger, thumb, etc., Sufficiently closely to the 
selected area. Upon selection of this active area in this 
manner, the system controller 3000 of the entertainment 
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device 1000 may generate and output a certain audible 
message or visual display responsive to this selection. By 
way of example, when the user's finger touches the word 
“BALL on the touch-sensitive display surface 1110, the 
system controller 3000 of the entertainment device 1000 
may produce a spoken audio output “BALL and the dis 
played graphical representation of a ball 9000 may change 
color. The audible message and video output is generated in 
direct response to the user touching the displayed word 
“BALL on the touch-sensitive display surface 1110. Dif 
ferent audible messages and video output would be gener 
ated if the user touched other areas of the touch-sensitive 
display surface 1110. Touching the ball graphic on the 
display Surface could produce a sound of a bouncing ball 
(and or the image of a bouncing ball). Touching any areas of 
the touch-sensitive display surface 1110 (overlying the sen 
sor array 142) that do not have text or graphics displayed on 
it (a "non-assigned area') could generate a generic sound of 
a single bell ringing to signify that there is no audio/video 
associated with this area. Additionally, touching a non 
assigned area could produce a generic spoken audio output 
or visual display, Such as “try again” or the input selection 
could simply be ignored. It can be seen from FIG. 9 that 
each word and/or image displayed on the touch-sensitive 
display Surface 1110 may be mapped to one or more X and 
y coordinate pairs of the sensor array 142. For instance, the 
word “BALL is located at Row 5, Column 4 and Row 5, 
Column 5 of the sensor array 142. This map location is 
stored in memory (e.g., the memory devices 3300, 3310 of 
FIG. 3) along with the associated audible message that is 
played when either cross-point sensor location is selected. 

0053 FIGS. 10-11 show examples of three cross-sec 
tions of the sensor array 142 without and with an overlying 
display surface 1110. FIGS. 10-12 show a plastic spacer 
515, a plurality of the spaced apart column (vertical) traces 
248, the non-conductive (e.g. Mylar) sheet 525 and one of 
the spaced apart row (horizontal) traces 246 transverse to the 
plurality of column traces 248. The non-conductive sheet 
525 supports and separates the column traces 248 from the 
row traces 246. The conductive plane 510 in the form of a 
metal plate is connected to system ground and parallel to and 
spaced away from the sensor array 142. 

0054) The plastic spacer 515 which forms the recess 
surface 130 may be approximately 0.080" thick and is placed 
on top of the array 142 to act as an insulator so that a touch 
surface of a sensor is separated from the matrix 142 by at 
least this amount. The spacer 515 may be a styrene or ABS 
with a dielectric constant between about 2 and 3 although the 
thickness and dielectric constant can be adjusted to achieve 
the desired sensitivity. The function of the spacer 515 is to 
provide a stable response from the matrix 142 (when 
touched by finger/appendage 505). The width and thickness 
of the column traces 248 (vertical columns) and row traces 
246 (horizontal rows) should be kept to a minimum at the 
cross-points to reduce the capacitive effect at each of the 
cross-points but are preferably increased between the cross 
points and around the cross-points, for example, by widen 
ing the individual row and column traces into four pointed 
stars or diagonal squares or the like around and between the 
cross-point locations. 

0055. The conductive plane 510 is spaced approximately 
one-quarter inch (5 mm) below the matrix 142. The con 
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ductive plane 510 provides shielding for the matrix 142 and 
as a result, affects the area sensed around each cross-point in 
the matrix 142. 

0056 Referring back to FIG. 7, the individual traces 246, 
248 are extended to side and bottom edges of the sheet 525 
supporting the traces. Preferably, shorter traces 530 and 535 
are extended from the side and bottom edges, respectively, 
of the sheet 525, one shorter trace 530 or 535 on either side 
of each sensor trace 246 or 248, respectively (see FIG. 8). 
The shorter traces 530 and 535 are all connected to system 
ground through or with the conductive plane 510. The 
horizontal traces 530 extend inwardly from the vertical edge 
to just beyond where the row traces 246 widen out to form 
terminals and, with a uniform length, provide some imped 
ance control. The vertical traces 535 extend from the bottom 
edge up to a point where the vertical traces 248 begin to run 
parallel, just below where those traces are flared and to 
within about one-half inch (12 mm) of the lowest cross 
points. Traces 535 prevent cross coupling between the 
column traces 248 when the columns are being driven by an 
oscillator. 

0057 Generally, baseline or reference values of signals 
generated by the sensor matrix 142 are read and stored 
without human interaction with the arrays to obtain a 
reference value for each cross-point. The reference value of 
each cross-point sensor is individually determined and 
updated. Preferably, each is a running “average of succes 
sive scan values (e.g., approximately sixteen) for the cross 
point. Successive scans are compared to the reference values 
to determine the proximity of a human finger or other 
extremity. Data may be accumulated Starting at Zero when 
the device 1000 is powered on. 

0.058 FIG. 12 is an electrical block diagram of the touch 
surface sensing circuitry 3100 and the touch surface con 
troller 3200. The touch Surface controller 3200 is a dedicated 
microprocessor controller such as the publicly available 
Sunplus SPLI30A microprocessor. The touch surface sens 
ing circuitry 3100 comprises a column driver circuit 254, a 
row select circuit 258, a synchronous detector, multiplexer 
and filter circuit 260 that processes the raw sensor signals 
and passes processed signals to an analog to digital con 
verter 262 for digitization. Alternatively, the functions of 
touch surface controller 3200 might be performed by the 
device system controller 3000 (FIG. 3). The touch surface 
sensing circuitry 3100 further comprises the cross-point 
matrix or sensor array 142 and a signal oscillator 252, which 
powers the sensor array 142 and controls the detector 260. 
0059 Operation of the touch surface sensing circuitry 
3100 is as follows (and is illustrated in FIGS. 13A and 
13B). Firmware associated with touch surface controller 
3200 directs the column driver circuit 254 to pass an RF 
excitation signal, for example, a 250 kHz, 3300 millivolt 
square wave signal, from the signal oscillator 252 to column 
traces 248 of the sensor array 142. The firmware also directs 
the row select circuit 258 to generate appropriate control 
signals sent to the row sensor circuit (not shown) to connect 
a row trace 246 in the sensor array 142 to the synchronous 
detector, multiplexer and filter circuit 260. The touch surface 
controller 3200 further controls the transfer of data from the 
synchronous detector, multiplexer and filter circuit 260, 
which generates a DC level analog voltage signal through 
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A/D converter 262. The row traces 246 may be scanned 
bottom to top while the column traces 248 are driven 
innermost to outermost. 

0060. After the initial values from the sensor array 142 
are stored, the sensor array 142 is cyclically and continually 
scanned, and the results for each cross-point sensor are 
compared with the stored reference values, which are them 
selves cyclically and continuously updated. If any individual 
cross-point sensor value has a differential from its reference 
value that is greater than a predetermined or threshold 
amount (“threshold'), the touch surface controller 3200 will 
mark the point as “touched' or “selected'. A fixed threshold 
is established for the device 1000 by characterizing the 
device 1000 during manufacture. For the circuitry, materials 
and structure described, it has been found that with an 
applied 3300 millivolts, 250 kHz square wave signal, indi 
vidual cross-point sensors of the sensor array 142 output 
signals of about 2200 millivolts+400 millivolts without user 
interaction. Deflection of the signal (i.e. a drop in detected 
signal strength) at each cross-point sensor location for user 
contacts ranging between that of a large adult directly 
touching the Surface to a small child touching the Surface 
ranges from about 1600 millivolts in the first case to only 
about 200-300 millivolts in the second case. The threshold 
may be set as close as possible to the Smallest expected user 
generated deflection. In this device 1000 being described, 
the threshold is set for less than 200 millivolts, between 
about 190 and 200 millivolts, for each cross-point sensor. If 
the measured voltage value for the cross-point being sensed 
is less than the reference value in memory by an amount 
equal to or greater than the threshold amount, the point is 
considered touched and is “marked as such by the sensor 
touch surface controller 3200. If the difference is less than 
the threshold, the reference value is updated each 64 milli 
seconds period (full scan time), resulting in a settling of the 
reference values after about one second. After the sensor 
array 142 is scanned, cross-points that have been “marked 
as a touched for two scan cycles are considered valid and 
selected for further processing by a “best candidate' algo 
rithm as will be described. 

0061. When the sensor array 142 is scanned, each cross 
point data value is initially compared to a “High Limit” 
value. If the data value exceeds this High Limit value, it is 
ignored as a candidate for that scan and ignored for updating 
the reference value for that sensor. The purpose of the High 
Limit value is to prevent abnormally high data values from 
causing a cross-point sensor to appear permanently pressed. 

0062. As noted above, for each array scan, each time the 
data value associated with a cross-point sensor is read, it is 
compared against the reference value, which may be thought 
of and herein referred to as a "Running Average' associated 
with that cross-point sensor. If the data value is less than the 
Running Average minus the threshold, the cross-point sensor 
is considered “touched' for that scan. The threshold is the 
fixed data value mentioned above (i.e. 190 to 200 millivolts) 
that represents the minimum deflection which is expected to 
indicate that a cross-point sensor is considered touched. 

0063. If the data value does not indicate that the cross 
point sensor is considered touched (that is, data value is less 
than the Running Average-Threshold), then the data value 
is used to update the Running Average. Upon power-up of 
the device 1000, the Running Average for each point is set 
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to Zero. Each time the data value for a cross-point sensor is 
not greater than the High Limit, and not low enough to 
indicate that the cross-point sensor is touched, the data value 
is used to update the Running Average for that point. The 
formula used to compute the new Running Average is as 
follows: 

New Running Average=Running Average--(data 
value-Running Average). 16. 

Thus, the preferred “running average' is not truly an average 
but rather a convergence algorithm. 

0064. With the above knowledge, the function of the 
High Limit algorithm can now be explained. The reference 
value/running average algorithm can be fooled by situations 
where high levels of interference exist and the cross-point 
sensor readings climb significantly. Without the High Limit 
cut-off, abnormally high data values (due to a continuous 
noise Source) could eventually result in an abnormally high 
Running Average for a given cross-point sensor. Then, when 
the Scanned data values return to their nominal value range, 
if the data values being Scanned are low enough such that the 
data values are greater than the abnormally high Running 
Average minus the threshold, the cross-point sensor will be 
considered touched. This will result in newly scanned data 
values never being used in the calculation of the Running 
Average and therefore, will not allow the Running Average 
to be lowered to its normal level, causing the cross-point 
sensor to appear permanently touched during the duration of 
use of device 1000. Consequently, the only sensor data 
which is used or stored is that data which is less than the 
High Limit. A High Limit value of 3100 millivolts (about 
fifty-percent higher than the nominal Voltage) may be appro 
priate. 

0065. The following describes a “Fast Recovery' algo 
rithm. This algorithm compares the latest reading from a 
cross-point to the reference value or Running Average. If the 
latest reading if higher by more than the Fast Recovery 
Threshold, the reference value will be set equal to the latest 
reading. This algorithm counters a situation where the user 
“hovers' a finger over a point for an extended period of time, 
which artificially forces the reference value down. A quick 
release and touch of the same point in this situation may 
cause the system not to respond because the differential 
between the reference value and latest reading is not more 
than the touch threshold value (threshold). 
0.066 The previous section described in detail how the 
256 cross-point sensor array 142 is determined to be acti 
vated (i.e. “touched' or “selected') or not. During each scan, 
every cross-point sensor is considered to be activated/ 
touched or not. 

0067. After each scan, the touched points are processed to 
identify a “best candidate'. Generally speaking, the best 
candidate is the cross-point sensor selected by the touch 
surface controller 3200 as being the point most likely to have 
been selected by the user in touching the sensor. Generally 
speaking, it is the touched point which is highest (most 
northern/Top) or the highest and most left (i.e. most north 
western/Top Left) if two potential candidates of equal height 
are activated on the sensor array 142. For convenience, these 
will be referred to collectively as simply “the most north 
western' point. Also, the cross-point sensor preferably must 
be “touched' for two consecutive 64 millisecond scans to be 
considered as the new most northwestern point of the sensor. 
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0068. The touch surface controller 3200 first identifies a 
set of touched sensors. It next identifies those which have 
been touched for at least two consecutive 64 millisecond 
cycles. These are the new most northwestern candidate 
sensors. Once the best candidate has been chosen, its iden 
tification/location is communicated from the touch surface 
controller 3200 to the system controller 3000. 
0069. Once a new most northwestern point (cross-point 
sensor) has been chosen, a “Southern Lockout' algorithm 
takes effect for the sensor array 142. The Southern Lockout 
algorithm causes any point of the same array touched in 
Subsequent scans below the new most northwestern point to 
be ignored until the earlier of one second expiration while 
the new most northwestern point remains selected, or the 
new most northwestern point is released. After the lockout, 
all cross-points of the array become candidates for new most 
northwestern point. This algorithm covers the situation 
where the user rests the heel of the pointing hand on the 
array after finger touching the array (as a young child may 
be prone to do). 
0070 A“Peak Search” algorithm may be employed after 
a new most northwestern point of the sensor array 142 is 
identified. The deflection of the cross point sensors imme 
diately East (right), South (below) and Southeast (below 
right) of the new most northwestern point sensor are exam 
ined for touch and the relative deflections of any touched 
sensor of the four compared to one another. The one sensor 
of those up to four sensors having the greatest deflection (i.e. 
change from reference value/Running Average) is selected 
as the “Best Candidate' and its identity/location/position is 
passed to the main (base unit) system controller 3000. 

0071. Each time a new best candidate is selected, its 
position is transferred by the touch surface sensor controller 
3200 to the system controller 3000. The system controller 
3000 would then decide how to use this information (inter 
rupt current activity or not, use a neighbor cross-point sensor 
instead of the best candidate, etc.). 
0072 The device 1000 will determine if there are mul 
tiple hands placed touch surface. In the event that the system 
controller 3000 sees two hands placed on the sensor, it will 
look to see if either input is a clearly defined most northern 
point. If so, it will select this input as the best candidate. 
Instead of having to generate an audio output to direct the 
user to use “one finger at a time' or any other appropriate 
statement when the device 1000 cannot determine with 
reasonable accuracy the likely input, this technique can 
select a “best candidate' based on the above-described 
algorithm. 

0073. Other types of touch-sensitive surface or position 
detection technologies may be utilized without departing 
from the scope of the present invention. For example, analog 
resistive or capacitive touch panels may be used, digital 
camera CCD technology, so-called gesture recognition tech 
nology, heat sensitive, color sensitive, pattern sensing, 
object sensing or any other contextual sensing technology 
based on electro-physical material properties, photo-reflec 
tive properties or photo-absorption properties. 

0074 Still another alternative is to use a LCD monitor 
with an integrated touch panel. This alternative embodiment 
is shown in FIG. 14, where the integrated LCD monitor/ 
touch panel is shown at reference numeral 4000. This 
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integrated LCD monitor/touch panel would replace both the 
display generating device 1175 and the display surface 1110 
(illustrated in FIG. 1). The monitor/touch panel 4000 has its 
own touch surface sensing circuitry 3100 and touch surface 
controller 3200 that are in turn connected to the system 
controller 3000. The system controller 3000 responds to 
touch position information supplied to it by the touch 
Surface controller 3200 and also generates display image 
data that is Supplied (through the appropriate intervening 
display driver circuitry) to the monitor/touch panel 4000. 
Numerous models of integrated display monitor/touch pan 
els are known in the art and may be used in accordance with 
the present invention. 
0075 Examples of other types of touch or proximity 
sensing technologies that may be used with the entertain 
ment device 1000 of the present invention include pressure 
sensitive switch matrices such as a Mylar R switch matrix, 
proximity sensing antenna arrays and proximity sensing 
capacitive arrays. Some examples of additional appropriate 
touch-sensitive display Surfaces are LCD or plasma touch 
panel displays. 

Exemplary Games and Game System Operation 

0076. With general reference to FIGS. 1 and 3, in the 
operation of an entertainment device 1000 in accordance 
with the present invention, an image generated by the 
display generating device 1175 is displayed on the touch 
sensitive display surface 1110. The touch-sensitive display 
surface 1110 and the at least one input controller 1120(1), 
1120(2) are both operably coupled to the system controller 
3000. Furthermore, the system controller 3000 is responsive 
to signals from the touch-sensitive display surface 1110 and, 
the at least one input controller 1120(1), 1120(2) to alter the 
visual image displayed on the touch-sensitive display Sur 
face 1110 in response to a user's interaction with the 
touch-sensitive display surface 1110 and/or the at least one 
input controller 1120(1), 1120(2). Thus, a user of the enter 
tainment device 1000 in accordance with the present inven 
tion can use either the touch-sensitive display surface 1110. 
the at least one input controller 1120(1), 1120(2), or both the 
touch-sensitive display surface 1110 and the at least one 
input controller 1120(1), 1122(2) to provide input to the 
system controller 3000 to alter the image (move portions of, 
change, re-orient, etc.—as opposed to merely a brightness 
control or an on/off control) displayed on the touch-sensitive 
display surface 1110. 

0077 Turning to FIGS. 15 and 16, another feature of the 
entertainment device 1000 will be described. As described 
above, the device 1000 is intended for use by multiple 
players, and in the examples described herein there are four 
play positions at each of four sides 1102, 1104, 1106 and 
1108 of the generally rectangular base housing 1100. Con 
sequently, in the course of a game or activity, it is necessary 
to transition from one player to another player, but the 
players are positioned at different orientations with respect 
to the touch-sensitive display surface 1110. Therefore, the 
system controller 3000 needs to recognize this and re-orient 
the image displayed by the display generating device 1175 
(projected or displayed on a display panel) and also re-orient 
how it responds to touch commands on the display Surface 
1110 with respect to the re-oriented images. When a tran 
sition in an activity is made from one user position to 
another user position, the system controller 3000 controls 
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the display generating device 1175 to rotate the displayed 
visual images so that they are properly aligned with the new 
currently active user position. In addition, the system con 
troller 3000 adjusts how it interprets touch position detec 
tions made by the touch/proximity sensing device during 
Such a transition from one user position to another user 
position. 
0078. A procedure useful to adjust the orientations during 
a game or activity is shown at reference numeral 5000 in 
FIG. 16. Step 5010 shows normal execution of a game or 
activity with the current player. For example, as shown in 
FIG. 15, the game or activity involves interaction with 
Player 1. As an example, a message is displayed for Player 
1 involving a selection after which the game or activity 
moves to Player 2. A displayed message to Player 1 in this 
example is: 
0079) “Select the Song You Wish to Hear During Your 
Next Turn 

0080 A 
0081 B 
0082) C 
When Player 1 makes the selection (from A, B and C) by 

either a button on the input controller 1120(1) or 
touching the touch-sensitive display surface 1110 
proximate the desired selection, the system controller 
3000 detects that Player 1’s turn is over. This corre 
sponds to step 5020 in which the system controller 
3000 detects a player transition event. Next, in step 
5030, the system controller 3000 determines the next 
player according to rules of the game or activity. For 
example, Player 2 may be the next player. Then, in step 
5040 the system controller 3000 re-orients (e.g., 
rotates) the image data to be displayed so that it is 
aligned properly for the new player, by rotating the 
image data by 90 degrees to the right on the touch 
sensitive display surface 1110 so that it appears ori 
ented and intended for Player 2. The system controller 
3000 also, in step 5050, re-orients how it responds to 
touch surface commands according to the re-oriented 
displayed image. For example, to respond to touch or 
proximity detected commands from Player 2, the sys 
tem controller 3000 adjusts (rotates) by 90 degrees to 
the right those positions that are “hot” and cause a 
certain action in response to the touch position signals 
it receives from the touch surface controller 3200, 
representing touch positions of Player 2. A partial view 
of the conductive wires associated with the (MXN) 
sensor array 142 is shown in FIG. 15 to depict how the 
system controller 3000 is programmed to re-orient how 
it responds to touches from a user since the sensor array 
142 is fixed, but the relative positions on the sensor 
array where a user may touch to cause a particular 
action (visual and/or audible) with respect to a dis 
played visual image is different from each user position 
1102, 1104, 1106, and 1108. 

0083. This re-orientation process is repeated when tran 
sitioning from Player 2 to any other player. It should be 
understood that if only 2 or 3 players are active in a 
particular game or activity, the system controller would 
know to re-orient the image display data and touch position 
responsiveness accordingly. Moreover, this re-orientation 
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process can be applied to an entertainment device that has 
fewer than 4 or more than 4 player positions such that the 
re-orientation is not a simple 90 degree adjustment. This 
re-orientation process 5000 applies for a display generating 
device that is a display panel or monitor 4000 as well as an 
image projection system 1175. In the case of an image 
projection system 1175 (such as in FIG. 1), it is possible that 
the image can be re-orientated by adjusting one or more 
optical devices in the projected image path. However, it may 
be more desirable to re-orient the raw image data prior to its 
projection. 
0084. The following are generic examples of games or 
activities that may be played on the entertainment device 
1000 of the present invention. The instructions, scripts, 
programs for these games or activities may be embodied in 
a removable memory cartridge device 1192, as described 
above. The games or activities are software programs con 
taining digital data for animated characters accompanied by 
Voice, music, and other graphical elements. The games/ 
activities may involve sequential, interactive, narrative sto 
ries that containing puzzles, activities or games interwoven 
as challenges to provide a progressive rewarding type expe 
rience for the players. 
Digitally Animated Adventure Game 
0085 One type of game is an animated adventure game 
where one or more animated characters are displayed and 
the character(s) negotiate a variety of activities, such as an 
underwater amusement park. Each player may select a 
particular character and negotiate a simulated displayed 
game board, for example, collecting certain items in order to 
win the game. A player's character may progress on the 
displayed game board using an electronic or virtual roll of 
the dice, for example. In addition, when a player lands on a 
particular spot on the game board, the player may be 
prompted, through visual and audio stimulus, to engage in a 
particular activity in order to earn a particular item or 
"ticket' award that counts towards winning the game. A 
player may accumulate tickets in order to redeem them for 
certain animated or displayed items. A player may engage in 
these so-called mini-games or activities (including educa 
tional or learning activities) using the input controllers or the 
touch-sensitive display Screen. These mini-games may be 
distributed randomly throughout the game board each time 
a new game is started. 
0.086 Portions of the visual display proximate each play 
er's position at the entertainment device may be dedicated to 
tracking each player's digital scorecard concerning their 
progress in the game. The scorecard may show a players 
character and which items the player has collected. 
0087. There may be virtual animated “vendors” that 
appear randomly at different spots on the game board to 
“sell certain items to players who have collected a sufficient 
number of tickets. The items that can be purchased may be 
used by a player during play of the game (e.g., a rolling 
bonus, a time bonus, etc.), while others may be used against 
opponents (lose a turn, etc.). The game may also include 
Sudden appearance of certain animated characters that give 
bonus tickets to certain players, for example, or play special 
side games or activities. 
Digitally Animated Adventure Tales 
0088 Another type of game may involve a digital book 
consisting of a combination of a traditional storybook, a 
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children's activity book and web-type flash games. A player 
or user becomes part of the adventure, helping the animated 
characters complete certain challenges and reach their goals. 
Each so-called “page' of the storybook includes a full 
screen combination of artwork, a story line, object identifi 
cation and animated “hot spots”. As the story is read to the 
user, or as an animated character speaks, the accompanying 
text will appear on-screen and highlight. Each phrase or 
sentence will highlight individually as those words are also 
heard as Voiceover. On certain pages, several objects are 
tagged as “identifiable hotspots.” When a child touches one 
of these objects, that word or phrase is said aloud. Certain 
areas and objects on the pages are tagged for special 
animations, so that if a child touches that area, the name of 
that object is said aloud, and an animation or other reward 
will be revealed. In addition, certain pages of the storybook 
may contain mini-games, activities or challenges (including 
educational or learning activities) related to the storyline. 

0089. The game and activity examples described above 
highlight the necessity for re-orienting the displayed visual 
image according to which player is active in a game. For 
example, the animated characters may be intended for a 
particular player. Consequently, the device needs to keep 
track of players turns in the game, and re-orient certain 
displayed visual images to that player whose turn it currently 
is. Moreover, if the game calls for detecting a touch or 
proximity of a command from a player, the device also 
re-orients on which positions on the sensor array that it 
needs to respond to for the currently active player. 

0090 While the invention has been described in detail 
and with reference to specific embodiments thereof, it will 
be apparent to one skilled in the art that various changes and 
modifications can be made therein without departing from 
the spirit and scope thereof. For example, the housing 1100 
of the entertainment device 1000 of the present invention 
may include headphone jacks for a user's convenience. 
Additionally, the entertainment device 1000 of the present 
invention may include a gesture recognition system, includ 
ing a camera and/or sensors to sense, model, and react to a 
users hand motions, adding an extra dimension of interac 
tivity to the entertainment device 1000. Also, the entertain 
ment device 1000 of the present invention may include a 
rechargeable power source. The entertainment device 1000 
of the present invention may also include night vision 
goggles, a magnifying glass, or a special optical device that 
would allow a user to reveal secret codes, cards, letters, or 
other information displayed in certain wavelengths of light 
on the touch-sensitive display surface 1110. Furthermore, 
the entertainment device 1000 of the present invention may 
include deluxe input controllers which include all of the 
features of the at least one input controller 1120(1), 1120(2), 
1120(3), 1120(4) and also may include an onboard display 
screen displaying individual user messages (e.g., things like 
Scrabble letters, hidden game clues, etc.). Also, the enter 
tainment device 1000 of the present invention may include 
a memory unit (removeable or non-removeable) for storing 
game?player related information (such as high scores, etc.). 
Finally, the housing 1100 of the entertainment device 1000 
of the present invention may include light Sources to identify 
which user is in control of the entertainment device 1000 
i.e., (which user's turn it is to control the entertainment 
device 1000). Thus, it is intended that the present invention 
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covers the modifications and variations of this invention 
provided they come within the scope of the appended claims 
and their equivalents. 
We claim: 

1. An entertainment device comprising: 
a display Surface; 
a display generating device operable to display a visual 

image on the display Surface; 
a touch/proximity sensing device that detects positions of 

a user appendage in proximity to the display Surface; 
a control unit operably coupled to the touch/proximity 

sensitive device and to the display generating device; 
and 

at least one input controller operably coupled to the 
control unit; 

wherein the control unit is responsive to signals from the 
at least one input controller and position detections 
from the touch/promixity sensing device to generate 
and Supply data to the display generating device for 
displaying visual images on the display Surface. 

2. The entertainment device of claim 1, wherein the 
touch/proximity sensing device is positioned beneath the 
display Surface and is responsive to user touches on or in 
proximity to said display Surface to output a signal indica 
tive of the position thereof, and wherein the display gener 
ating device comprises a projection System for projecting the 
visual image on the display Surface. 

3. The entertainment device of claim 2, wherein the 
projection system comprises a back-lit projection device 
having an illumination source, wherein the illumination 
Source comprises at least one of a light-emitting diode, a 
halogen bulb, and an incandescent bulb. 

4. The entertainment device of claim 2, wherein the 
projection system comprises a transmissive display panel 
that generates the visual image in response to data Supplied 
by the control unit. 

5. The entertainment device of claim 2, wherein the 
projection system comprises a reflective display device that 
generates the visual image. 

6. The entertainment device of claim 2, wherein the 
projection system is moveably mounted with respect to the 
display Surface to assume a first position for projecting the 
visual image onto the display Surface from above, the 
projection system being located apart from the display 
Surface in the first position. 

7. The entertainment device of claim 6, wherein the 
projection system is configured to assume a second position, 
the projection system being located proximate the display 
Surface in the second position. 

8. The entertainment device of claim 7, and further 
comprising a base member that Supports the display Surface, 
and at least one arm member that extends from the base 
member to said projection system to hold said projection 
system above said display Surface. 

9. The entertainment device of claim 8, wherein said at 
least one arm is collapsible towards said base member. 

10. The entertainment device of claim 1, wherein said 
display Surface, said display generating device and said 
touch/proximity sensing device are housed within display 
monitor/touch panel device that is coupled to the control 
unit. 
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11. The entertainment device of claim 1, and further 
comprising a plurality of user positions around said display 
surface at which a user interacts with the entertainment 
device, wherein said control unit controls the display gen 
erating device to change an orientation of the visual image 
depending on which user position is engaged in an activity 
or game. 

12. The entertainment device of claim 11, wherein said 
control unit further adjusts how it responds to signals from 
the touch/proximity sensing device when there is a change 
in the orientation of the visual image. 

13. The entertainment device of claim 1, and further 
comprising a port to receive a memory device that stores one 
or more computer programs for a game or activity, wherein 
said control unit is connected to said port to read and execute 
said one or more computer programs. 

14. The entertainment device of claim 1, further compris 
ing an audio output generating device operably coupled to 
said control unit, said audio output generating device con 
figured to generate audio output in response to signals from 
said control unit, wherein said audio output is synchronized 
to displayed visual images. 

15. The entertainment device of claim 1, and further 
comprising a port connected to said control unit that 
removeably receives a memory module that stores instruc 
tions executed by said control unit to perform a particular 
activity or game that involves displaying a particular visual 
image and responding to commands derived from a user 
touching or coming into close proximity with certain posi 
tions on said display Surface. 

16. The entertainment device of claim 1, and further 
comprising at least one controller port that is connected to 
said control unit and which receives said at least one input 
controller, wherein the least one controller port is further 
capable of accepting other accessory devices. 

17. An entertainment device comprising: 
a base unit; 

a display Surface on said base unit; 
a plurality of player positions on said base unit circum 

scribing said display Surface; 
a display generating device operable to display a visual 

image on said display Surface; 
a touch/proximity sensing device that detects positions of 

a user appendage on said display Surface; 
a control unit operably coupled to the touch/proximity 

sensing device and to the display generating device; 
an input controller at each player position that is operably 

coupled to the control unit; and 

wherein the control unit is responsive to signals from the 
controller and signals representing user appendage 
positions detected by touch/promixity sensing device to 
alter data Supplied to said display generating device. 

18. The entertainment device of claim 17, wherein said 
touch/proximity sensing device is positioned beneath said 
display Surface and is responsive to user touches on or in 
proximity to said display Surface to output a signal indica 
tive of the position thereof, and wherein said display gen 
erating device comprises a projection system for projecting 
the visual image on the display Surface. 
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19. The entertainment device of claim 17, wherein said 
display Surface, said display generating device and said 
touch/proximity sensing device are are integrated into a 
display monitor/touch panel device that is coupled to said 
control unit. 

20. The entertainment device of claim 17, wherein said 
control unit Supplies data to said display generating device 
to change an orientation of a displayed visual image for 
viewing at each of said player positions around said display 
Surface. 

21. The entertainment device of claim 20, wherein said 
control unit further adjusts how it responds to signals from 
the touch/proximity sensing device upon a change in the 
orientation of said visual image. 

22. An entertainment device comprising: 
a housing having multiple player positions; 

means for generating a Visual image: 
means on said housing for displaying said visual image on 

an image display Surface 
means for detecting positions of a user appendage on said 

image display Surface; 
an input controller at each player position for receiving 

user input; and 
control means coupled to said means for generating a 

visual image, said means for detecting positions of a 
user appendage on said image display Surface, and said 
input controller, said control means operable to alter 
data Supplied to the means for generating a visual 
image in response to signals from said input controller 
and signals from said means for detecting positions of 
a user appendage on said image display Surface. 

23. A method for generating entertainment in a multi-user 
device, comprising the steps of: 

(a) displaying visual images on a Surface around which 
there are a plurality of user positions; 

(b) monitoring touch or proximity positions of a user's 
appendage on said Surface; 

(c) receiving input from a user via a user input device at 
one of said plurality of user positions; and 

(d) controlling said step (a) based upon a detected touch 
or proximity positions of said user's appendage on said 
Surface and input received from a user via said user 
input device. 

24. The method of claim 23, wherein step (a) comprises 
projecting a visual image onto a display Surface. 

25. The method of claim 23, wherein step (a) comprises 
displaying the visual image with a display panel device. 

26. The method of claim 23, wherein step (b) comprises 
monitoring the position of a users hand with respect said 
Surface with a touch or proximity sensing device, and 
wherein step (a) comprises projecting a visual image onto 
said Surface. 

27. The method of claim 23, wherein step (d) comprises 
changing an orientation of the visual image depending on 
which user position is active. 

28. The method of claim 27, wherein step (d) further 
comprises adjusting data generated by said step (b) upon a 
change in the orientation of the visual image. 
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29. An entertainment device comprising: 

a touch or proximity-sensitive display Surface; 

a plurality of user positions around said display Surface; 

a display generating device operable to display a visual 
image on said display Surface; 

a control unit operably coupled to said display generating 
device, wherein said control unit executes a program to 
Supply data to said display generating device to gen 
erate visual images for display on said display Surface 
according to said program, and wherein said control 
unit Supplies said data to said display generating device 
to change the orientation of said visual images for 
viewing by a user at a particular user position. 

30. The entertainment device of claim 29, and further 
comprising a touch/proximity sensing device that detects 
positions of a user appendage on said display Surface, 
wherein said control unit is responsive to position detections 
made by said touch/proximity sensing device in Supplying 
data to said display generating device. 

31. The entertainment device of claim 30, wherein said 
control unit is further responsive to signals from said touch/ 
proximity sensing device upon a change in the orientation of 
visual images for a particular user position. 

32. The entertainment device of claim 29, wherein said 
control unit supplies data to said display generating device 
to rotate said displayed visual images for viewing at one user 
position to viewing at said particular user position. 

33. A method for generating entertainment in a multi-user 
entertainment device, comprising: 

(a) displaying visual images on a touch or proximity 
sensitive surface around which there are a plurality of 
user positions; 

(b) controlling said step (a) to rotate said visual images on 
said touch or proximity-sensitive surface from one user 
position to another user position. 

34. The method of claim 33, and further comprising 
monitoring touch or proximity positions of a user's append 
age on said touch or proximity-sensitive surface, and further 
comprising altering a response of said entertainment device 
upon receipt of signals representing said monitored positions 
when the visual images are rotated from one user position to 
another user position. 

35. An entertainment device comprising: 

a base unit that Supports a display Surface; 

a display generating device operable to display a visual 
image on said display Surface; 

at least first and second Support members that attach to 
said base unit and operable to move between a first 
position and a second position with respect to said base 
unit; 

first and second connectors attached to distal ends of said 
first and second support members that removeably hold 
said display generating device above said display Sur 
face when said Support members are in said first 
position; 
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a cover member that fits over said display surface of said 
base unit and having a storage recess to store said 
display generating device therein when removed from 
said first and second connectors, said cover member 
having a body with Surface portions that mate with 
corresponding Surfaces of said first and second con 
nectors when said first and second members are in said 
second position. 
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36. The entertainment device of claim 35, wherein said 
cover member further comprises a carrying handle. 

37. The entertainment device of claim 35, wherein said 
cover member further comprises lateral portions configured 
to mate with complimentary portions of said base unit. 

38. The entertainment device of claim 35, further com 
prising a recess cover that selectively covers said storage 
recess in said cover member. 
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