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HYBRID PRESENTATION CONTROLLER 
AND COMPUTER INPUT DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority to US. patent application 
Ser. No. 10,117,436, titled “HYBRID PRESENTATION 
CONTROLLERAND COMPUTER INPUT DEVICE,” ?led 
Apr. 4, 2002, Which claims the bene?t of US. Provisional 
Application No. 60,283,109, ?led Apr. 10, 2001, the disclo 
sures of Which are incorporated by reference in their entirety 
for all purposes. 

BACKGROUND OF THE INVENTION 

The present invention relates to computer input devices, 
and in particular to computer input devices used for control 
ling a computer-based presentation. 

The use of desktop and portable or notebook computers is 
steadily on the rise, and along With this rise there is also a rise 
in the use of such computers for the preparation and presen 
tation of computer-based presentations. Furthermore, along 
With the increase in the use of computers, there has also been 
an increase in the use of input devices, such as computer mice, 
trackballs, and other pointing devices, including joysticks, 
gamepads, etc. These various computer input devices greatly 
enhance the operator’ s usability of the computer beyond that 
of a user having only a keyboard. 
On another front, the use of various proj ection-based pre 

sentation devices has also been on the rise. Such devices When 
interfaced With a computer, enable a user to project his or her 
computer-based presentation onto, for example, a large 
screen for vieWing by an audience. The problem is that the 
computer-based presentation is driven from the computer and 
the person presenting needs to have access to his or her 
computer to maneuver through the computer-based presenta 
tion. HoWever, the person presenting does not Wish to hinder 
the effectiveness of the presentation by not being in front of 
his or her audience When making the presentation. A pre 
senter generally Wishes to, or needs to be in front of his or her 
audience While making the presentation, and does not Want to 
be back near his or her computer to control the presentation by 
using the computer’s input device. Furthermore, most pre 
sentations to a large audience are conducted in a loW light 
condition, such as in a room With the lights turned doWn. So 
besides being required to be near the computer input device, 
and thus practically invisible to his or her audience, the person 
presenting Will have to maneuver the computer input device 
in the dark. 

To address this problem, some proj ection-based presenta 
tion device manufacturers offer a presentation controller that 
if properly interfaced With a computer Would alloW an opera 
tor to control the computer-based presentation by using the 
presentation controller. Su?ice it to say that establishing such 
a proper interface betWeen the presentation controller and the 
computer is no less than a Herculean task. Furthermore, most 
presentation controllers use very non-intuitive and confusing 
interfaces that only complicate their cumbersome and unruly 
assortment of buttons and sWitches. 

There is therefore an unmet need for a convenient presen 
tation controller that also is able to function as a computer 
input device. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides an input device having a 
housing; a pointing device coupled With the housing having a 
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2 
plurality of buttons; a scrolling element coupled With the 
housing; and a module for detecting user input for operating 
the input device in at least a ?rst mode and a second mode, 
Where in the ?rst mode, the input device operates as a tabletop 
computer pointing device, and Where in the second mode, the 
input device operates as a hand-held presentation device used 
to control a computer-based presentation. 

In certain embodiments, the pointing device is a computer 
mouse and the scrolling element is a Wheel, a force-sensitive 
roller, a solid state roller, a trackball, a mini joystick, a touch 
pad, or combinations thereof. 

In certain embodiments, the input device While in the sec 
ond or presentation mode uses one of the plurality of buttons 
to move the computer-based presentation in one direction, 
and another of the plurality of buttons to move the computer 
based presentation in another direction. For example, the left 
button is used to move one slide forWard and the right button 
is used to move one slide backWard in a computer-based 
presentation. 

In one embodiment, the module for detecting user input for 
operating the input device in at least a ?rst mode and a second 
mode includes a three-Way sWitch coupled With the housing, 
Wherein a ?rst activation of the sWitch places the input device 
in the ?rst mode, a second activation of the sWitch places the 
input device in the second mode, and a third activation of the 
sWitch turns the input device off. 

In an embodiment, the module for detecting user input for 
operating the input device in at least a ?rst mode and a second 
mode includes a softWare driver con?gured to recogniZe a 
sWitch betWeen the ?rst mode and the second mode, and treat 
user inputs initiated in the ?rst mode and the second mode for 
processing by a computer Which is connected With the com 
puter input device. 

In some embodiments, the input device is a Wireless device 
that communicates With a host computer via a Wireless 
receiver that is connected With the host computer via a com 
munication bus. 

In another aspect, the input device also includes a laser 
pointing device that is coupled With the housing. 

For further understanding of the nature and advantages of 
the present invention, reference should be made to the fol 
loWing description taken in conjunction With the accompany 
ing draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a top perspective vieW of one embodiment of the 
hybrid presentation controller and computer input device of 
the present invention. 

FIG. 1B is a bottom perspective vieW of the hybrid presen 
tation controller and computer input device of FIG. 1A. 

FIG. 2 is a diagram of an embodiment of the hybrid pre 
sentation controller and computer input device of the present 
invention connected With a computer. 

DETAILED DESCRIPTION OF THE INVENTION 

Embodiments of the present invention combine features of 
an input device or a pointing device (eg a computer mouse) 
With a presentation controller. As used herein, a presentation 
controller is an interaction device that is used to control a 
computer-based presentation (e. g., a device used to control an 
application program such as Microsoft PoWerPointTM). Such 
a computer-based presentation is typically provided during a 
technical conference or a marketing seminar. Further, as used 
herein, a computer mouse according to embodiments of the 
present invention includes a multi-button computer mouse 
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having a scrolling element. The scrolling element includes a 
Wheel, a trackball, pressure sensitive switches or solid state 
rollers that are con?gured to enable a scrolling function. The 
scrolling element in such a computer mouse typically com 
bines the operations Which are normally carried out by a 
middle button of a three button mouse (i.e. by being clickable) 
With the operations that are Well-suited to the scrolling func 
tion of a mouse-Wheel, as is knoWn in the art. 

Preferably, the hybrid device of the present invention oper 
ates in at least tWo modes. In a ?rst or mouse mode, or tabletop 
mode, the device functions as a usual computer input device 
(e. g. a computer mouse), Which is placed on a ?at surface to 
input position-based information to a host computer. 

In a second or presentation mode, or a hand-held mode the 
device is lifted from the tabletop and carried by its operator to 
control a computer-based presentation by clicking any of the 
device’s buttons to move forWard or backward in the elec 
tronic slide presentation. 

FIG. 1A shoWs an embodiment of the hybrid presentation 
controller and computer input device 110 of the present 
invention. The device 110 has tWo buttons 112. One button, 
for example, the left button operates as “forWard” and the 
other, for example, the right one operates as “backWard” 
While in a computer-based presentation (e. g. Microsoft PoW 
erPointTM), When the device is in the presentation mode. For 
example, the clicking of one of the buttons is con?gured to 
advance the presentation forWard by one slide frame, While 
the clicking of another mouse button is con?gured to move 
the presentation one slide frame backWard, in the same Way 
that using the “page doWn” and “page up” buttons on a com 
puter keyboard cause a forWard and a backWard movement 
Within an electronic slide document. 

In the mouse mode, the buttons act as they do in a typical 
mouse, Where the left button acts as the “click/select” button 
and the right button acts as the “alt select” button. In both the 
mouse and the presentation mode the button functionality is 
changeable via a device setup softWare program that may be 
installed on a computer during the initial installation of the 
device. 

The device 110 also has a scrolling element 116. Various 
embodiments of the scrolling element 116, include a track 
ball, mini joystick, a touchpad, a Wheel, a solid state roller 
(“SSR”), or a force sensitive resistor. The functionality of the 
force-sensitive resistor that is implemented in a pointing 
device is described in a co-pending U.S. patent application 
Ser. No. 10/010,072, entitled: “Pointing Device With Force 
Sensitive Resistor,” assigned to the assignee herein, the dis 
closure of Which is incorporated herein by reference in its 
entirety. In an embodiment that includes a solid state roller 
(SSR), scrolling is achieved by placement of a ?nger on 
metallic sensor(s), one pair at the front of the SSR to indicate 
a “scroll up” and one pair at the rear of the SSR to indicate 
“scroll doWn.” One press of the SSR is equivalent to a “roller 
ratchet” and the continuous pressing of the SSR is equivalent 
to a “continuous scroll.” The scrolling element 114 is placed 
on the top side of the device 110 to alloW a user to have scroll 
capabilities in the mouse as Well as the presentation modes. 

Alternate embodiments of the device 110 include a laser 
pointer 120 that is coupled With the device 110, as is shoWn in 
FIG. 1B. The laser pointer 120 may be con?gured to be 
activated in response to a mouse button click. Moreover, the 
laser pointer 120 may only be activatable When the device 120 
is being operated in its hand-held or presentation mode. Laser 
pointers have become more popular as pointing devices, and 
some have even combined laser pointers With other devices 
such as Watches, pens, range ?nders and ?rearm targeting 
devices. The incorporation of a laser pointer With a presenta 
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4 
tion controller adds convenience in that the laser pointer has 
utility during a presentation, since the operator can use such a 
presentation controller to control the presentation and use the 
laser pointer to point to sections of relevant screens, Without 
needing to carry both a presentation controller and a laser 
pointer device. Further, a laser pointer that is coupled With a 
presentation device as is done in embodiments of the present 
invention, is easily actuated by a button click of the device 
110. The button used to activate the laser pointer 120 is any of 
the multiple mouse buttons 112. Altemately a dedicated but 
ton is used on the device 110 for the actuation of the laser 
pointer 120. 
A three position on/off sWitch 118 shoWn in FIG. 1B, is 

placed on the underside of the device 110 to turn the device on 
and use it in either the presentation mode or the mouse mode. 
In one embodiment, a ?rst activation of the button 118 turns 
the device on and places it in the mouse mode; a second button 
activation places the device in the presentation mode; and a 
third activation turns the device 110 off. In an embodiment, 
When the device is in the presentation mode, the laser pointer 
120 is enabled, and When the device is in a mouse mode, the 
laser pointer is disabled. 

Certain embodiments of the device 110 include status 
LEDs 114, such as, for example, tWo red/ green colored LEDs 
that are visible via WindoWs in the top cover of the device 110, 
in front of buttons 112. In a Wireless device embodiment, the 
LEDs indicate battery poWer level and Wireless connectivity. 
For battery poWer level, in an embodiment, the green light 
Will shine for, for example, 5 seconds When the device is 
sWitched on and then go off, When the battery level is good. If 
the battery level gets loW (e.g. less than 50 hours or 20% of 
typical usage left), the LED Will ?ash red, at a rate of, for 
example, once per 10 seconds. Then, if the battery is excep 
tionally loW (e.g. less than 5% of usage left), the LED Will 
remain a constant red. If during use, the battery level goes 
from an acceptable level to a loW level, the LED starts to ?ash 
red at rate of, for example, once every 5 seconds to Warn the 
user that the battery is loW. 

For Wireless connectivity, the connectivity LED ?ashes, 
for example, once every second until the connection is made 
and then the green LED is on for, for example, 5 seconds, and 
then off. If the user starts to move out of the range of the 
device’s receiver, the LED ?ashes, for example, red once a 
second until the user moves back in range. While connectivity 
is maintained, the connectivity LED ?ashes, for example, 
green every 30 seconds and When the user hits any of the 
buttons. A recessed connect button is placed on the bottom 
side of the device 110 to enable the connection of a device 110 
to its receiver, at least for the very ?rst time the device is used. 

Altemately, in addition to the sWitching betWeen the tWo 
modes using the three-Way on/ off sWitch 118, the sWitching is 
enabled automatically. An automatic sWitching from a ?rst 
mode (e.g. pointing device mode) to a second mode (e.g. 
presentation mode) occurs When the device is lifted from the 
tabletop. The device is con?gured to recogniZe that it has been 
lifted from the tabletop using mechanical means for a 
mechanical (eg a ball-type mouse) mouse. Altemately, the 
device 110 is con?gured to recogniZe that it has been lifted 
from the tabletop using optical means for an optical mouse. 
Mechanical means, for example, include a sWitch that is 
biased against the top of the ball, and is con?gured to detect 
When the ball drops loWer, for example, as in When the mouse 
is lifted from the table-top. Optical means, for example, 
include using optical detectors to sense a change in the inten 
sity of the detected light to indicate that very little re?ected 
light is hitting the optical detector, as in, for example, When 
the optical mouse is lifted from the tabletop. Furthermore, the 
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optical detector is con?gured to detect the difference between 
a fast change in light intensity, as in When the mouse is lifted 
from the table-top from the more gradual case, Where the 
battery poWer level has been depleted. The optical mouse 
embodiment houses an Agilent optical module, including an 
Agilent optical sensor. 

Altemately, a manual sWitching betWeen a tabletop mode 
and a handheld mode is achieved by indicating to the device 
through a softWare program, Which invokes a setup program, 
to recogniZe button and scroll functions corresponding to 
either a tabletop computer mouse mode or a handheld pre 
sentation device mode. 

Furthermore, in addition to the manual sWitching and the 
automatic sWitching betWeen the table top and handheld 
modes, as described above, a module for detecting user input 
for operating the input device in the ?rst mode (e.g. tabletop) 
and a second mode (e.g. handheld) includes a softWare driver 
con?gured to recogniZe a sWitch betWeen the ?rst mode and 
the second mode, and treat user inputs initiated in the ?rst 
mode and the second mode for processing by a computer 
Which is connected With the computer input device. 

For example, When the device 110 is in its presentation 
mode, button clicks are con?gured to advance a slide forWard 
or backWard in a computer-based presentation. Further, the 
scroll element on the device is con?gured to be used during 
the hand-held mode to control a presentation. The scroll ele 
ment is used to control more complex operations than moving 
forWard and backward, Which may be carried out by the 
button clicks, as described above. For example, the scroll 
element may be used to select from various options While the 
device is held by the operator, and Where it is inconvenient to 
revert to the ?rst mode (e.g., by putting the device back on the 
tabletop). The options are selected from a preprogrammed 
menu, Which is displayed on a presentation screen in response 
to the operator using the scroll element While holding the 
device in its hand-held mode. The preprogrammed menu is 
preferably a smaller menu so as not to disrupt the presentation 
by shoWing a full menu to the audience. The preprogrammed 
menu, Which is modi?able, may be installed and con?gured 
as a part of the initial device installation procedure. 

To activate the preprogrammed menu, the operator acti 
vates the scroll element to display a menu on the screen. The 
operator chooses a menu item from the menu by using the 
scroll element, and selects a menu option by clicking on it 
using the scroll element or one of the buttons. One example of 
a menu item includes volume control Where it is selected by a 
Wheel click and the sound level is adjusted up or doWn by 
turning the Wheel up or doWn respectively. Another example 
of a scroll menu item includes scroll speed providing fast or 
sloW and a range of scroll speeds. Another example includes 
sWitching to another application program by clicking on 
“programs” and then choosing another program With the 
scroll element and selecting the chosen program With another 
click operation. Another example includes selecting another 
presentation in essentially the same manner as selecting 
another program, as described above. Another example 
includes selecting “bookmarked” Web sites With a scroll ele 
ment click and then choosing amongst the sites With the scroll 
element scroll and selecting a site by another scroll element 
click. 

These and other examples of mo st needed shortcuts for the 
device are loaded or preprogrammed into the scroll element 
menu before the device is used during a presentation in its 
hand-held mode. Having preprogrammed the scroll element 
menu, the operator can hold the device in his or her hand and 
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6 
Walk around during the presentation, sWitching slides and/or 
selecting preloaded functions easily by using the scroll ele 
ment of the device. 
As shoWn in FIG. 2, the device 110 communicates With a 

host computer 210 (e.g., to control an electronic slide shoW 
application program) via a Wired connection or alternately via 
a Wireless connection. The host computer 210 in connected 
With a presentation device 216 for projecting a computer 
based presentation onto a screen 220. 
A Wireless device 110 alloWs its operator the freedom to 

move freely beyond the range of a Wired presentation device 
While controlling a computer-based presentation. In a Wire 
less embodiment, the device 110 communicates With the host 
computer 210 via a Wireless receiver 212 Which is coupled to 
the host computer 210 via a bus 214. In an embodiment, the 
protocol for Wireless communication betWeen the device 110 
and the host computer 210 via receiver 212 is an implemen 
tation based on the BluetoothTM Human Interface Device 
(HID) pro?le, and thus the device 110 Will be compatible With 
devices based on this HID protocol. While certain host com 
puters may include a BluetoothTM HID pro?le and thus not 
require the receiver 212, the receiver 212 serves as a bridge 
for host computers that do not use the BluetoothTM HID 
pro?le using the host computer’ s bus, Which is, for example a 
USB bus. BluetoothTM is a Wireless technology that offers 
cable replacement for personal electronic devices. As is 
knoWn to those skilled in the art, other Wireless communica 
tions protocols, including ?xed or spread spectrum Wireless 
communications protocols are equally useable With the Wire 
less implementation of the device 110 and the Wireless 
receiver 212. The Wireless receiver may be implemented as an 
external or internal receiver device, a USB dongle, a PCI card 
or a PCMCIA card. 

Altemately, the device is con?gured for operation in a 
combined Wired and Wireless mode. In such an embodiment, 
the device is preferably a Wired device When operating in the 
mouse or tabletop mode, thus conserving battery poWer by 
draWing poWer from the computer via the bus connection to 
the computer. When the device is disconnected from the bus, 
the device sWitches to a Wireless device. In an embodiment, 
the shift from a Wired to a Wireless device, also sWitches the 
device from its ?rst or mouse mode, to its second (e.g. hand 
held) or presentation mode. This combined Wired and Wire 
less capability provides the advantages of a Wireless device 
When operated as a presentation controller With the poWer 
saving feature of a Wired device, When operated as a mouse. 
Another alternate embodiment of the present invention is a 

device that is used purely as a presentation controller. In this 
embodiment the device is con?gured to function solely as a 
presentation controller and not also as computer input device. 
In this embodiment, a Wheel is used as a scrolling element. 
This embodiment is readily adopted by its operator to control 
a computer-based presentation, oWing to its similarity to a 
usual computer input device, such as, for example, a mouse. 
The operator of such a device Will not need any additional 
training in its use, since computer input devices have become 
a very common peripheral device. An operator Will click a 
button and/or the Wheel and Will be presented With the results 
of each click and thus the operator Will intuitively learn to use 
the device. For example, the operator Will click one of the 
buttons to see that the presentation has advanced one slide 
forWard, and realiZe that the particular button is used to move 
forWard in a presentation. Or an operator Will click the Wheel 
and Will be presented With a menu on a screen, and Will 
intuitively understand What additional clicks or scrolls of the 
Wheel achieve. This embodiment is con?gured to communi 
cate With a host computer (e. g., to control an electronic slide 
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show application program) via a Wired connection or alter 
nately via a Wireless connection. A Wireless presentation 
device allows its operator the freedom to move freely beyond 
the range of a Wired presentation device While controlling a 
computer-based presentation. Other embodiments of this 
purely presentation controlling device optionally include a 
laser pointer device as is described above. 

Various features of the embodiments of the present inven 
tion provide many advantages to a user of such a hybrid 
presentation controller and computer input device. For 
example, the plurality of buttons enable the user to easily 
move slides forWard and backWard in a computer-based pre 
sentation. The dual functionality of the device meets a greatly 
unmet need by providing one easy to use device that alloWs 
for the control of a computer-based presentation as Well pro 
viding the indispensable functionality of a computer input 
device, all in one device. The coupled laser pointer alloWs for 
the easy highlighting of key aspects of a presentation and 
alleviates the need and trouble of handling another device. 
Lastly, the Wireless implementation of the hybrid device 
enables the user to freely move about as the presentation is 
being controlled. The Wireless connectivity also avoids the 
hassles of having to Wrestle another tangled cord. 
As Will be understood by those of skill in the art, the present 

invention may be embodied in other speci?c forms Without 
departing from the essential characteristics thereof. For 
example, the device communicate With a host computer via a 
Wireless or a tethered connection, or that the device may only 
be utiliZed in its hand held mode, foregoing the usual com 
puter input device mouse operations. Accordingly, the fore 
going disclosure is intended to be illustrative, but not limiting, 
of the scope of the invention, Which is set forth in the folloW 
ing claims. 
What is claimed is: 
1. An input device, comprising: 
a housing; 
an optical source coupled to the housing and con?gured to 

emit radiation; 
an optical detector con?gured to detect a ?rst rate of change 

of the intensity of the radiation re?ected from a surface 
and a second rate of change of the intensity of the radia 
tion re?ected from the surface, the second rate of change 
being different from the ?rst rate of change; and 

a module con?gured to change a mode of operation of the 
input device betWeen a ?rst mode and a second mode if 
the ?rst rate of change of the intensity is detected by the 
optical detector, and maintain the mode of operation of 
the input device if the second rate of change of the 
intensity is detected by the optical detector. 

2. The input device of claim 1, Wherein: 
in the ?rst mode, the input device operates as a pointing 

device, and 
in the second mode, the input device operates as a presen 

tation device used to control a computer-based presen 
tation. 

3. The input device of claim 2, Wherein in the ?rst mode the 
input device operates as a mouse. 

4. The input device of claim 1, further comprising: 
a plurality of buttons coupled to the housing; and 
a scrolling element coupled to the housing. 
5. The input device of claim 4, Wherein the scrolling ele 

ment is a Wheel, a force-sensitive roller, a solid state roller, a 
trackball, a mini joystick, or a touchpad. 
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6. The input device of claim 4, Wherein in the second mode 

one of the plurality of buttons is con?gured to move a com 
puter-based presentation in a ?rst direction, and another of the 
plurality of buttons is con?gured to move the computer-based 
presentation in a second direction. 

7. The input device of claim 4, Wherein an activation of the 
scrolling element in the second mode is con?gured to initiate 
display of a menu on a computer screen presenting menu 

items con?gured to be selected by a subsequent scrolling 
element input. 

8. The input device of claim 7, Wherein the scrolling ele 
ment is a Wheel, a force-sensitive roller, or a solid state roller 
and Wherein an item from the menu items is con?gured to be 
chosen in response to a scrolling movement of the scrolling 
element and a selected-menu item is con?gured to be selected 
in response to a pressing motion on the scrolling element. 

9. The input device of claim 7, Wherein at least one of the 
menu items is for changing the functionality of the buttons 
from a ?rst control mode to a second control mode. 

10. The input device of claim 9, Wherein a given one of the 
menu items is associated With changing the input device from 
the second mode to the ?rst mode. 

11. The input device of claim 10, Wherein another of the 
menu item is associated With changing the input device from 
the ?rst mode to the second mode. 

12. The input device of claim 4, further comprising a laser 
pointing device coupled to the housing. 

13. The input device of claim 12, Wherein the laser pointer 
is actuated by one of the plurality of buttons. 

14. The input device of claim 4, Wherein the scrolling 
element is con?gured to be pressed once for a single ratchet 
scroll and con?gured to be pressed in a substantially continu 
ous manner for substantially continuous scrolling. 

15. The input device of claim 14, Wherein the scrolling 
element is a metallic sensor. 

16. The input device of claim 1, further comprising a poWer 
source con?gured to poWer the optical source. 

17. The input device of claim 16, Wherein the second rate of 
change is associated With a changing rate of poWer supplied 
by the poWer source. 

18. The input device of claim 1, Wherein the ?rst rate of 
change is greater than the second rate of change. 

19. The input device of claim 1, Wherein: 
the module includes a three-Way sWitch coupled to the 

housing, 
a ?rst activation of the sWitch places the input device in the 

?rst mode, 
a second activation of the sWitch places the input device in 

the second mode, and 
a third activation of the sWitch turns the input device off. 
20. The input device of claim 1, Wherein the input device is 

a Wireless device. 
21. The input device of claim 1, Wherein the module is 

con?gured to detect a user input to con?gure the input device 
to operate in at least one of the ?rst mode and the second 
mode. 

22. The input device of claim 1, Wherein the ?rst rate of 
change is associated With lifting the input device from a 
surface or placing the input device on the surface. 


