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(57) ABSTRACT 

An apparatus for controlling the capture of an image of an 
object in a camera field of vision, includes: a camera 
including a wide angle lens capable to capture a Scene within 
a field of Vision of the wide angle lens, an image collection 
array communicatively coupled to the wide angle lens and 
capable to store data of the scene within the field of vision; 
a memory communicatively coupled to the image collection 
array and capable to Store digitized data of the Scene within 
the field of Vision; and a webcam engine communicatively 
coupled to the memory and capable to Select, based upon a 
user command, a Subset of the digitized data of the Scene to 
Simulate an image captured by a panning, tilting or Zooming 
function of the camera. 

160 

Cable Network 

  



Patent Application Publication Oct. 3, 2002. Sheet 1 of 9 US 2002/0141657 A1 

200 

210 220 230 240 245 250 

Object 

130 

200 

FIG. 2 

  



US 2002/0141657 A1 

007 

Oct. 3, 2002. Sheet 2 of 9 Patent Application Publication 

  

  

  

  

  

  



Patent Application Publication Oct. 3, 2002. Sheet 3 of 9 US 2002/0141657 A1 

365 FIG. 5A 

Scene Image 
Data 

  



Patent Application Publication Oct. 3, 2002 Sheet 4 of 9 US 2002/0141657 A1 

490 

480 490 

F.G. 6A 

480 

F.G. 6B 



Patent Application Publication Oct. 3, 2002. Sheet 5 of 9 

600 N 

Send Pan, Tilt or Zoom Command 

Capture Scene in Field of Vision of 
WebCam Lens 

Store Captured Scene as image Data 
in an Image Collection Array 

Data as a Digitized Scene Image Data 

Select Subset of Digitized Scene 
Image Data 

Perform Distortion Compensation 
and Compression of Subset 

Transmit Distortion-compensated 
and Compressed Subset 

Process and Store the Scene image 

End 

FIG. 7 

US 2002/0141657 A1 

605 

610 

615 

620 

625 

630 

635 



Patent Application Publication Oct. 3, 2002. Sheet 6 of 9 US 2002/0141657 A1 

O 710 

200 

--> 
705 

Input --> 
Device 740 
365 FIG. 8A 

Scene Image 
Data 710 

---- 
715 

330 

  

  



Patent Application Publication Oct. 3, 2002. Sheet 7 of 9 US 2002/0141657 A1 

485 

Scene Image 
Data 

  



Patent Application Publication Oct. 3, 2002 Sheet 8 of 9 US 2002/0141657 A1 

800 N. 

Send Zoom in or Zoom AWay Command 805 

Capture Scene in Field of Vision of Webcam Lens 810 

Store Captured Scene as Image Data in an image 815 
Collection Array 

Process and Store the Scene Image Data as a Digitized 820 Scene image Data 

Select a Subset of Digitized Scene Image Data 825 

Perform Processing of Subset Based on the Zoom Command 827 

Perform Distortion Compensation and Compression of Subset 830 

Transmit Distortion-compensated and Compressed Subset 835 

FIG 10 



Patent Application Publication Oct. 3, 2002. Sheet 9 of 9 US 2002/0141657 A1 

S. 

3. 

C 

a to S 3 : 33 
C cd 2 S C d 

CD Os of 
C CS 

9 5 
CO 9 

WN 
V 

  

  

  



US 2002/0141657 A1 

SYSTEMAND METHOD FOR A SOFTWARE 
STEERABLE WEB CAMERA 

TECHNICAL FIELD 

0001. This disclosure relates generally to digital imaging, 
digital Video or web cameras, and more particularly but not 
exclusively, to Systems and methods for capturing camera 
images by use of Software control. 

BACKGROUND 

0002 Conventional digital imaging, digital video or web 
cameras (“webcams”) can be used for teleconferencing, 
Surveillance, and other purposes. One of the problems with 
conventional webcams is that they have a very restricted 
field of vision. This restricted vision field is due to the 
limitations in the mechanism used to control the webcam 
and in the optics and other components in the webcam. 
0003. In order to increase the vision field of a webcam, 
the user might manually control the webcam to pan and/or 
tilt in various directions (e.g., Side-to-side or up-and-down) 
and/or to Zoom in or away from an image to be captured. 
However, this manual technique is inconvenient, as it 
requires the user to Stop whatever he/she is doing, to readjust 
the webcam, and to then resume his/her previous activity. 
0004 Various other schemes have been proposed to 
increase the webcam vision field, Such as adding complex 
lens assemblies and Stepper motors to the webcams to permit 
the camera to perform the pan and Zoom functions. How 
ever, complex lens assemblies are expensive and will make 
webcams unaffordable for many consumers. Additionally, 
Stepper motors use moving or mechanical parts that may fail 
after a certain amount of time, thus requiring expensive 
repairs or the need to purchase a new webcam. Stepper 
motorS may also disadvantageously Suffer from hysterisis, in 
which repeated pan, tilt or Zooming operations lead to 
Slightly inconsistent Settings during each operation. 
0005 Furthermore, repairs for webcams on set top boxes 
(STBs) are particularly expensive because of the required 
service call for repairing the STB webcam. 
0006 Accordingly, there is need for a new system and 
method to allow webcams to increase their vision field. 
There is also a need for a new System and method to permit 
webcams to perform particular operations, Such as panning, 
tilting, and/or Zooming, without using Stepper motorS or 
requiring the user to physically adjust the webcam. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 Non-limiting and non-exhaustive embodiments of 
the present invention are described with reference to the 
following figures, wherein like reference numerals refer to 
like parts throughout the various views unless otherwise 
Specified. 

0008 FIG. 1 is a block diagram showing a webcam 
coupled to a Set top box according to an embodiment of the 
invention. 

0009 FIG. 2 is a block diagram of an embodiment of the 
webcam of FIG. 1. 

0010 FIG.3 is a block diagram of an embodiment of the 
set top box of FIG. 1. 
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0011 FIG. 4 is a block diagram of one example of a 
memory device of the Set top box. 
0012 FIG. 5A is an illustrative example block diagram 
showing a function of the webcam of FIG. 1 in response to 
particular pan and/or tilt commands. 
0013 FIG. 5B is an illustrative example block diagram 
of Selected Subsets in a digitized Scene image data in 
response to particular pan and/or tilt commands. 
0014 FIG. 6A is an illustrative example block diagram 
of a Selected Subset image data with distortions. 
0015 FIG. 6B is an illustrative example block diagram 
of a Selected Subset image data that has been distortion 
compensated. 

0016 FIG. 7 is a flowchart diagram of a method accord 
ing to an embodiment of the invention. 
0017 FIG. 8A is an illustrative example block diagram 
showing a function of the webcam of FIG. 1 in response to 
particular pan and Zoom commands. 
0018 FIG. 8B is an illustrative example block diagram 
of a Selected Subset in the digitized Scene image data in 
response to a particular pan command; 

0019 FIG. 8C is an illustrative example block diagram 
of the selected Subset in FIG. 8B in response to a particular 
Zoom command. 

0020 FIG. 9 is an illustrative example block diagram of 
the selected Subset in FIG. 9 in response to another particu 
lar Zoom command. 

0021 FIG. 10 is a flowchart diagram of a method accord 
ing to another embodiment of the invention. 

0022 FIG. 11 is another diagram shown to further assist 
in describing an operation of an embodiment of the inven 
tion. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

0023 Embodiments of a system and method for a soft 
ware Steerable camera are disclosed herein. AS an overview, 
an embodiment of the invention provides a System and 
method that capture camera images by use of Software 
control. As an example, the camera may be web camera or 
other types of camera that can Support a wide angle lens. The 
wide angle lens is used to capture a Scene or image in the 
wide field of vision. The captured Scene or image data is then 
Stored in an image collection array and then digitized and 
Stored in memory. In one embodiment, the image collection 
array is a relatively larger sized array to permit the array to 
Store image data from the wide vision field. Processing is 
performed for user commands to effectively pan the webcam 
in particular directions and/or to Zoom the webcam toward 
or away from an object to be captured as an image. However, 
instead of physically moving the webcam in response to the 
user commands, a particular Subset of the digitized data is 
Selected and processed So that Selected Subset data provides 
a simulated panning and/or Zooming of the image of the 
captured object. A compression/correction engine can then 
compensate the Selected Subset data for distortion and com 
preSS the Selected Subset data for transmission. 
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0024. The invention advantageously permits a camera, 
Such as a webcam, to have a wide vision field. The invention 
may also advantageously provide a wide vision field for 
cameras that have short depth fields. The invention also 
advantageously avoids the use of Stepper motors to obtain 
particular images based on pan and Zoom commands from 
the user. 

0.025 In the description herein, numerous specific details 
are provided, Such as the description of System components 
in FIGS. 1 through 10, to provide a thorough understanding 
of embodiments of the invention. One skilled in the relevant 
art will recognize, however, that the invention can be 
practiced without one or more of the Specific details, or with 
other methods, components, materials, parts, and the like. In 
other instances, well-known Structures, materials, or opera 
tions are not shown or described in detail to avoid obscuring 
aspects of the invention. 
0.026 Reference throughout this specification to “one 
embodiment” or “an embodiment” means that a particular 
feature, Structure, or characteristic described in connection 
with the embodiment is included in at least one embodiment 
of the present invention. Thus, the appearances of the 
phrases “in one embodiment” or “in an embodiment” in 
various places throughout this Specification are not neces 
Sarily all referring to the same embodiment. Furthermore, 
the particular features, Structures, or characteristics may be 
combined in any Suitable manner in one or more embodi 
mentS. 

0027 FIG. 1 is a block diagram showing a webcam 100 
communicatively coupled to a set top box (“STB”) 140 
according to an embodiment of the invention. The webcam 
100 can capture an image of an object 130 that is in the 
webcam field of vision. Webcam 100 is communicatively 
coupled to STB 140 via, for example, a cable 110. Webcam 
100 may also be communicatively coupled to STB 140 by 
use of other Suitable connections or methods, Such as IR 
beams, radio signals, Suitable wireleSS transmission tech 
niques, and the like. Typically, STB 140 is communicatively 
coupled to a cable network 160 and receives TV broadcasts, 
as well as other data, from the cable network 160. Typically, 
STB 140 is also communicatively coupled to the Internet 
150 or other networks for sending and receiving data. Data 
received from the Internet 150 or cable network 160 may be 
displayed on a display 120. STB 140 may also transmit 
images that are captured by the webcam 100 to other 
computers via the Internet 150. STB may also transmit the 
captured webcam images to a printer 165 and/or to other 
devices 170 Such as a computer in a local area network. 
0028. It is noted that embodiments of the invention may 
also be implemented in other types of Suitable cameras that 
can Support a wide angle lens. For example, an embodiment 
of the invention may be implemented in, for example, 
Security cameras, ATM cash machine cameras, Spy cameras, 
portable cameras, or pin-hole type cameras. It is further 
noted that the invention is not limited to the use of STB 140. 
Other processing device may be used according to embodi 
ments of the invention to perform image distortion compen 
sation, image compression, and/or other functions that will 
be described below. 

0029 FIG. 2 is a block diagram of an embodiment of the 
webcam 100 of FIG. 1. Webcam 100 comprises a lens 210; 
a shutter 220; a filter 230; an image collection array 240; a 
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Sample Stage 245; and an analog to digital converter 
(“ADC) 250. The lens 210 may be a wide angle lens, such 
as a fish-eye lens, that has angular field of, for example, at 
least about 140 degrees, as indicated by lines 200. Using a 
wide-angle lens allows webcam 100 to capture a larger 
image area than a conventional webcam. Shutter 220 opens 
and closes at a pre-specified rate, allowing light into the 
interior of webcam 100 and onto a filter 230. Filter 230 
allows for image collection array 240 to capture different 
colors of an image and may include a Static filter, Such as a 
Bayer filter, or may include a spinning disk filter. In another 
embodiment, the filter may be replaced with a beam splitter 
or other color differentiation device. In another embodiment, 
webcam 100 does not include a filter or other color differ 
entiation device. 

0030. In one embodiment, the image collection array 240 
can include charge coupled device (“CCD) sensors or 
complementary metal oxide semiconductor (“CMOS") sen 
Sors, which are generally much leSS expensive than CCD 
Sensors but may be more Susceptible to noise. Other types of 
Sensors may be used in the image collection array 240. The 
Size of the image collection array 240 is relatively larger in 
size such as, for example, 1024 by 768, 1200 by 768, or 2000 
by 1000 sensors. The large sized array permits the array 240 
to capture images in the wide vision field 200 that is viewed 
by the webcam 200. 
0031. A sample stage 245 reads the image data from the 
image collection array 240 when shutter 220 is closed, and 
an analog-to-digital converter (ADC) 250 converts the 
image data from an analog to digital form, and feeds the 
digitized image data to STB 140 via cable 110 for processing 
and/or transmission. In an alternative embodiment, the 
image data may be processed entirely by components of the 
webcam 100 and transmitted from webcam 100 to other 
devices such as the printer 165 or computer 170. 
0032 For purposes of explaining the functionality of 
embodiments of the invention, other conventional compo 
nents that are included in the webcam 100 have been omitted 
in the figures and are not discussed herein. 
0033 FIG.3 is a block diagram of an embodiment of the 
set top box (STB) 140. STB 140 includes a network inter 
face 300; a processor 310; a memory device 320; a frame 
buffer 330; a converter 340; a modem 350; a webcam 
interface 360, and an input device 365, all interconnected for 
communication by system bus 370. Network interface 300 
connects the STB 140 to the cable network 160 (FIG. 1) to 
receive videocasts from the cable network 160. In alternative 
embodiments, the modem 350 or converter 340 may provide 
Some or all of the functionality of the network interface 300. 

0034 Processor 310 executes instructions stored in 
memory 320, which will be discussed in further detail in 
conjunction with FIG. 4. Frame buffer 330 holds prepro 
cessed data received from webcam 100 via webcam inter 
face 360. In another embodiment, the frame buffer 330 is 
omitted since the data from webcam 100 may be loaded into 
memory 320 instead of loading the data into the frame buffer 
330. 

0035 Converter 340 can convert, if necessary, digitally 
encoded broadcasts to a format usable by display 120 (FIG. 
1). Modem 350 may be a conventional modem for commu 
nicating with the Internet 150 via a publicly switched 
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telephone network. The modem 350 can transmit and 
receive digital information, Such as television Scheduling 
information, the webcam 100 output images, or other infor 
mation to Internet 150. Alternatively, modem 350 may be a 
cable modem or a wireleSS modem for Sending and receiving 
data from the Internet 150 or other network. 

0.036 Webcam interface 360 is communicatively coupled 
to webcam 100 and receives image output from the webcam 
100. Webcam interface 360 may include, for example, a 
universal Serial bus (USB) port, a parallel port, an infrared 
(IR) receiver, or other Suitable device for receiving data. 
Input device 365 may include, for example, a keyboard, 
mouse, joystick, or other device or combination of devices 
that a user (local or remote) uses to control the pan, tilt, 
and/or Zoom webcam 100 by use of software control accord 
ing to embodiments of the invention. Alternatively, input 
device 365 may include a wireless device, such an infrared 
IR remote control device that is separate from the STB 140. 
In this particular alternative embodiment, the STB 140 also 
may include an IR receiver communicatively coupled to the 
system bus 370 to receive IR signals from the remote control 
input device. 
0037. The components shown in FIG. 3 may be config 
ured in other ways and in addition, the components may also 
be integrated. Thus, the configuration of the STB 140 in 
FIG. 3 is not intended to be limiting. 
0.038 FIG. 4 is a block diagram of an example of a 
memory device 320 of the set top box 140. Memory device 
320 may be, for example, a hard drive, a disk drive, random 
access memory (“RAM”), read only memory (“ROM'), 
flash memory, or any other Suitable memory device, or any 
combination thereof. Memory device 320 stores, for 
example, a compression/correction engine 400 that performs 
compression and distortion compensation on the image data 
received from webcam 100. Memory device 320 also stores, 
for example, a webcam engine 410 that accepts and proceSS 
user commands relating to the pan, tilt, and/or Zoom func 
tions of the webcam 100, as described below. It is also noted 
the compression/correction engine 400 and/or the webcam 
engine 410 may be Stored in other Storage areas that are 
accessible by the processor 310. It is noted that either one of 
the compression/correction engine 400 or webcam engine 
410 may be implemented, for example, as a program, 
module, instruction, or the like. 
0.039 Compression/correction engine 400 uses, for 
example, any known Suitable skew correction algorithm that 
compresses a subset of the image output from webcam 100 
and that compensates the Subset image output for distortion. 
The distortion compensation of the Subset image output may 
be performed before the compression of the Subset image 
output. In another embodiment, the distortion is automati 
cally corrected in the Subset image output when performing 
the compression of the Subset image output, and this leads 
to a Saving in processor resource. 
0040 Webcam engine 410 accepts input from a user 
including instructions to pan the webcam 100 in particular 
directions and/or to Zoom the webcam 100 toward or away 
from an object to be captured as an image. 

0041 FIGS.5A and 5B illustrate examples of operations 
of embodiments of the invention. For example, FIG. 5A is 
a block diagram illustrating a top view of webcam 100. The 
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vision field 200 of the wide angle lens 210 of webcam 100 
captures a wide Scene area including the three objects 480, 
482, and 484. In contrast, a conventional webcam may only 
be able to capture the Scene area in the limited vision field 
481. As a result, a conventional webcam may need manual 
adjustment or movement by Stepper motors to capture the 
objects 480 or 484 that are outside the limited vision field 
481. 

0042. For the webcam 100, the entire scene captured in 
the vision field 200 is stored as an image in the image 
collection array 240 (FIG. 2) and processed by stages 245 
and 250, and the image data of the entire Scene is Stored as 
digitized scene image data 485 in frame buffer 330 (or 
memory 320). Thus, each position in the Scene area that is 
covered by vision field 200 corresponds to a position in the 
image collection array 240 (FIG. 2). The values in the 
positions in the image collection array 240 are then digitized 
as values of the digitized Scene image data 485. 

0043. The webcam engine 410 (FIG. 4) allows a user to 
select a subset area in the vision field 200 for display or 
transmission, So as to Simulate a panning/tilting feature of 
conventional webcams that use Stepper motors. For 
example, assume that the digitized image data 485 was 
captured in response to a user directly or remotely Sending 
a command 486 via input device 365 to pan the webcam 100 
to the left in order to permit the capture of an image of the 
object 480. The webcam engine 410 receives the pan left 
command 486 and accordingly samples an area 487 that 
contains an image of the object 480 in the digitized Scene 
image data 485. 

0044 As another example, if the user were to send a pan 
right command 488 to webcam 100, then the webcam engine 
410 selects an area (subset) 489 that contains an image of the 
object 484 in the digitized scene image data 485. 

0045. As another example, if the user were to send a tilt 
down command 495 to webcam 100, then the webcam 
engine 410 selects a Subset 496 that contains an image of the 
bottom portion 498 of object 484 in the digitized scene 
image data 485. 

0046 Webcam engine 410 then passes a selected area 
(e.g., selected area 487, 489, 496) to the compression/ 
correction engine 400 (FIG. 4). The compression/correction 
engine 400 then performs compression operation and dis 
tortion compensation. For example, in FIG. 6A, assume that 
the selected area 487 shows distortions 490 in the image of 
480 as a result of using the wide angle lens 210. For images 
captured by a wide angle lens, the distortions become more 
pronounced toward the edges of the imageS. The compres 
Sion/correction engine 400 can perform distortion compen 
sation to reverse the distortion caused by the wide angle lens 
210 on the captured image of object 480. Typically, this 
compensation is performed by changing the curved Surface 
of an image into a Straight Surface. 

0047 FIG. 6B shows an image of the object 480 without 
distortions after applying distortion compensation on the 
selected area 487. Thus, the image of the object 480 is shown 
as a normal rectilinear image. The Selected area 487 can then 
be compressed by the compression/correction engine 400. In 
another embodiment, the compression and distortion com 
pensation for selected area 487 can be performed concur 
rently. In yet another embodiment, the distortion compen 
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sation for selected area 487 can be performed before 
compression of the selected area 487. 
0.048. The webcam engine 410 then passes the com 
pressed distortion-compensated Selected image data 487 to 
an output device, such as display 120 (FIG. 1) for viewing, 
or to the printer 165 or other devices such as computer 170. 
In addition to or instead of passing the compressed distor 
tion-compensated Selected image data 487 to an output 
device, webcam engine 410 may transmit the data 487 to 
another device coupled to the Internet 150. 
0049 FIG. 7 is a flowchart diagram of a method 600 to 
perform a panning, tilting or Zooming function according to 
an embodiment of the invention. A user first sends (605) a 
pan/tilt command indicating a direction of an object to be 
captured in an image by a webcam. A Scene in the field of 
vision of a lens of the webcam is then captured (605). In one 
embodiment, the captured scene is in the vision field 200 
(FIG. 2) of a wide angle lens 210 of the webcam 100. The 
captured scene in the vision field is then stored (615) as 
Scene image data in an image collection array. The image 
collection array may, for example, include charge coupled 
devices or complementary metal oxide Semiconductor Sen 
Sors. The Scene image data in the image collection array is 
then processed and stored (620) as a digitized Scene image 
data. The digitized Scene data may be Stored in, for example, 
the frame buffer 330 in the set top box 140 or other 
processing device. Based on the pan/tilt/Zoom command(s), 
a Subset of the digitized Scene image data is selected (625). 
In one embodiment, the webcam engine 410 processes the 
pan/tilt/Zoom command(s) and selects the Subset of the 
digitized Scene image data based on the pan/tilt/Zoom com 
mand(s). 
0050 Distortion compensation and compression is then 
performed (630) on the Subset of the digitized scene image 
data. In one embodiment, the compression/correction engine 
400 performs (630) the distortion compensation and com 
pression of the Subset of the digitized Scene image data. The 
distortion-compensated and compressed Subset is then trans 
mitted (635) to a selected destination such as display 120, to 
another device via Internet 150 or cable network 160, to 
printer 165, and/or to computer 170. 
0051 FIGS. 8A and 8B illustrate an example of another 
operation of embodiments of the invention. ASSume the user 
sends a command 700 in order to capture an image of the 
object 710 and another command 705 to Zoom the image of 
the object 710. A conventional webcam will require a 
physical pan movement to the left to capture the image of the 
object 705 and to capture a zoomed image of the object 705. 
ASSume in this example that the digitized Scene image data 
485 of the scene in the vision field 200 was captured in the 
manner described above. The webcam engine 410 receives 
the pan left command 700 and accordingly selects an area 
715 that contains an image of the object 710 in the digitized 
Scene image data 485. The compression/correction engine 
400 can perform distortion compensation to reverse the 
distortion caused by the wide angle lens 210 on the captured 
image of object 710. Typically, this compensation is per 
formed by changing the curved Surface of an image into a 
Straight Surface. 
0.052 Also, as shown in FIG. 8C, in response to the Zoom 
command 705, the webcam engine 410 can enlarge an image 
of the selected area 715 in, for example, the frame buffer 
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330. The compression/correction engine 400 can then com 
preSS the image of Selected area 715 and transmit the 
compressed image to a destination Such as the display 120 
or other Suitable devices. 

0053) Reference is now made to FIGS. 8A and 9 to 
describe another function according to an embodiment of the 
invention. ASSume the user sends a command 700 in order 
to capture an image of the object 710 and another command 
740 to Zoom away from the object 710. The webcam engine 
410 receives the pan left command 700 and accordingly 
selects an area 750 that contains an image of the object 710 
in the digitized scene image data 485. However, since the 
webcam engine 410 also received the Zoom away command 
740, the selected area 750 will be larger in size and cover a 
greater Selected area portion in the digitized Scene image 
area 485 than the Selected area 715 in FIG. 8B. 

0054 FIG. 10 is a flowchart diagram of a method 800 to 
perform a Zooming function according to an embodiment of 
the invention. A user first sends (805) a Zoom command 
indicating whether to Zoom in or away from an object to be 
captured in an image by a webcam. A Scene in the field of 
vision of the lens of the webcam is then captured (810). The 
captured scene in the vision field is then stored (815) as 
Scene image data in an image collection array. The Scene 
image data in the image collection array is then processed 
and Stored (820) as a digitized Scene image data. Based on 
the Zoom command, a Subset of the digitized Scene image 
data is selected (825). 
0055) Processing of the subset of the digitized scene 
image data is then performed (827) based on the Zoom 
command. For example, if the Zoom command is for Zoom 
ing the image of the captured object, then the Subset of the 
digitized Scene image data is enlarged. AS another example, 
if the Zoom command is for Zooming away from the cap 
tured object, then the Selected Subset will cover a greater 
area in the digitized Scene image data. 
0056 Distortion compensation and compression are then 
performed (830) on the subset of the digitized scene image 
data. The distortion-compensated and compressed Subset is 
then transmitted (835) to a selected destination such as 
display 120, to another device via Internet 150 or cable 
network 160, to printer 165, and/or to computer 170. 
0057 FIG. 11 is another diagram shown to further assist 
in describing an operation of an embodiment of the inven 
tion. A Scene 900 falls within the vision field 905 of a wide 
angle lens 910 of a camera 915. The captured scene is 
digitized and processed into a digitized Scene data 920. A 
Subset 925 of the digitized scene data 920 is selected based 
on a pan, tilt, and/or Zoom command(s) that can be trans 
mitted from an input device by the user. The selected Subset 
925 is then skew corrected (e.g., distortion compensated) 
into Scene data 930 that can be transmitted to a destination. 
The scene data 930 is also typically compressed in order to 
optimize the data transmission acroSS a network. 
0058 Other variations and modifications of the above 
described embodiments and methods are possible in light of 
the foregoing teaching. For example, webcam 100 may 
comprise a processor and perform the Selection of the Subset 
of the digitized Scene image data and the distortion com 
pensation and compression of the Subset instead of STB 140. 
As another example, the webcam 100 can send the digitized 
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Scene image output to a processing device, Such as a 
personal computer instead of the STB 140, and the process 
ing device can Select the Subset of the digitized Scene image 
data and perform the distortion compensation and compres 
Sion of the Subset. 

0059. As another example, the webcam 100 can instead 
Send the digitized Scene image output to an optional com 
panion box device 175 (FIG. 1) instead of sending the 
digitized Scene image output to the Set top box 140. The 
companion box 175 may include, for example, the function 
ality of an Interactive Companion Box, as described in U.S. 
patent application Ser. No. , filed on Mar. 22, 2001, 
entitled “Interactive Companion Set Top Box,” by inventors 
Ted M. Tsuchida and James A. Billmaier, the disclosure of 
which is hereby incorporated by reference. Functions of the 
Interactive Companion Box may include Internet access, 
Video-on-Demand, an electronic programming guide, Vid 
eoconferencing, and/or other functions. 
0060. As another example, the sample stage 245 in FIG. 
1 may instead perform the Selection of the image Subset to 
be compressed and compensated for distortion, instead of 
the webcam engine 410. 
0061 Further, at least some of the components of this 
invention may be implemented by using a programmed 
general purpose digital computer, by using application Spe 
cific integrated circuits or field programmable gate arrays, or 
by using a network of interconnected components and 
circuits. Connections may be wired, wireless, by modem, 
and the like. 

0062) The above description of illustrated embodiments 
of the invention, including what is described in the Abstract, 
is not intended to be exhaustive or to limit the invention to 
the precise forms disclosed. While specific embodiments of, 
and examples for, the invention are described herein for 
illustrative purposes, various equivalent modifications are 
possible within the Scope of the invention, as those skilled 
in the relevant art will recognize. 
0.063. These modifications can be made to the invention 
in light of the above detailed description. The terms used in 
the following claims should not be construed to limit the 
invention to the Specific embodiments disclosed in the 
Specification and the claims. Rather, the Scope of the inven 
tion is to be determined entirely by the following claims, 
which are to be construed in accordance with established 
doctrines of claim interpretation. 
What is claimed is: 

1. A method of capturing an image by use of a camera, the 
method comprising: 

placing a Scene within a field of vision of a wide angle 
lens coupled to the camera; 

Storing image data of the Scene in an image collection 
array, 

digitizing the Scene image data into a digitized Scene 
image data and Storing the digitized Scene image data 
in memory; 

based on a command, Selecting a Subset of the digitized 
Scene image data; and 

performing additional processing on the Selected Subset of 
the digitized Scene image data. 
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2. The method of claim 1 wherein the camera is used to 
transmit images on a network. 

3. The method of claim 1 wherein the camera is commu 
nicatively coupled to a set top box that is capable of 
transmitting images over data Streams in a network. 

4. The method of claim 1 wherein the selecting the Subset 
is controlled by a set top box that is capable to transmit 
images acroSS a network. 

5. The method of claim 1 wherein the performing the 
additional processing is controlled by a set top box that is 
capable to transmit images acroSS a network. 

6. The method of claim 1 wherein the camera is commu 
nicatively coupled to a companion box that is capable to 
control a set top box for transmitting images acroSS a 
network 

7. The method of claim 1 wherein the selecting the Subset 
is controlled by a companion box that is capable to control 
a set top box for transmitting images acroSS a network. 

8. The method of claim 1 wherein the performing the 
additional processing is controlled by a companion box that 
is capable to control a Set top box for transmitting images 
acroSS a network. 

9. The method of claim 1 wherein the additional process 
ing comprises: 

performing distortion compensation on the Selected Sub 
Set of the digitized Scene image data. 

10. The method of claim 1 wherein the additional pro 
cessing comprises: 

performing compression on the Selected Subset of the 
digitized Scene image data. 

11. The method of claim 10, further comprising: 
transmitting the compressed Selected Subset of the digi 

tized Scene image data to a destination device. 
12. The method of claim 1 wherein the selected Subset of 

the digitized Scene image data is based on a pan command. 
13. The method of claim 1 wherein the selected Subset of 

the digitized Scene image data is based on a tilt command. 
14. The method of claim 1 wherein the additional pro 

cessing includes: 

enlarging the image in the Selected Subset of the digitized 
Scene image data in response to a Zoom command. 

15. The method of claim 1 wherein the additional pro 
cessing includes: 

enlarging an area of the Selected Subset of the digitized 
Scene image data in response to a Zoom command. 

16. The method of claim 1 wherein the camera is con 
nected to a processor device. 

17. The method of claim 1 wherein the selecting the 
Subset is controlled by a processor device. 

18. The method of claim 1 wherein the performing the 
additional processing is controlled by a processor device. 

19. A method of controlling the capture of an image of an 
object in a camera field of vision, the method comprising: 

Storing, in an image collection array, data of a Scene 
within the field of vision; 

Storing, in memory, digitized data of the Scene within the 
field of vision; 
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based upon a user command, Selecting a Subset of the 
digitized data of the Scene to Simulate an image cap 
tured by at least one of panning, tilting and Zooming 
functions of a camera; and 

performing additional processing on the Subset of the 
digitized data of the Scene. 

20. The method of claim 19 wherein the camera is used to 
transmit images in a network. 

21. The method of claim 19 wherein the camera is 
communicatively coupled to a first unit that is capable to 
transmit images in a network. 

22. The method of claim 19 wherein the selecting the 
Subset is controlled by a first unit that is capable to transmit 
images in a network. 

23. The method of claim 19 wherein the performing the 
additional processing is controlled by a first unit that is 
capable to transmit images in a network. 

24. The method of claim 19 wherein the camera is 
communicatively coupled to a companion unit that is 
capable of being communicatively coupled to a first unit for 
transmitting images in a network. 

25. The method of claim 19 wherein the selecting the 
Subset is controlled by a companion unit that is capable of 
being communicatively coupled to a first unit for transmit 
ting images in a network. 

26. The method of claim 19 wherein the performing the 
additional processing is controlled by a companion unit that 
is capable of being communicatively coupled to a first unit 
for transmitting images in a network. 

27. The method of claim 19 wherein the camera is 
communicatively coupled to a processing device. 

28. The method of claim 19 wherein the selecting the 
Subset is controlled by a processing device. 

29. The method of claim 19 wherein the performing the 
additional processing is controlled by a processing device. 

30. The method of claim 19 wherein the selected Subset of 
the digitized data is based on a pan command. 

31. The method of claim 19 wherein the selected Subset of 
the digitized data is based on a tilt command. 

32. The method of claim 19 wherein the additional 
processing includes: 

enlarging the image in the Selected Subset of the digitized 
data in response to a Zoom command. 

33. The method of claim 19 wherein the additional 
processing includes: 

enlarging an area of the Selected Subset of the digitized 
data in response to a Zoom command. 

34. The method of claim 19 wherein the additional 
processing comprises: 

performing distortion compensation on the Selected Sub 
Set of the digitized data of the Scene. 

35. The method of claim 19 wherein the additional 
processing comprises: 

performing compression on the Selected Subset of the 
digitized data of the Scene. 

36. The method of claim 35, further comprising: 

transmitting the compressed Selected Subset of the digi 
tized data to a destination device. 
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37. An article of manufacture, comprising: 
a machine-readable medium having Stored thereon 

instructions to: 

Store image data of a Scene in an image collection array, 
digitize the Scene image data into a digitized Scene 

image data and Store the digitized Scene image data 
in memory; 

based on a command, Select a Subset of the digitized 
Scene image data; and 

perform additional processing on the Selected Subset of 
the digitized Scene image data. 

38. An article of manufacture, comprising: 
a machine-readable medium having Stored thereon 

instructions to: 

Store, in an image collection array, data of a Scene 
within a field of vision of a wide angle lens of a 
Camera, 

Store, in memory, digitized data of the Scene within the 
field of vision; 

based upon a user command, Select a Subset of the 
digitized data of the Scene to Simulate an image 
captured by at least one of panning, tilting and 
Zooming functions of the camera; and 

perform additional processing on the Subset of the 
digitized data of the Scene. 

39. An apparatus for capturing an image by use of a 
camera, the apparatus comprising: 

means for placing a Scene within a field of vision of a wide 
angle lens coupled to the camera, 

communicatively coupled to the placing means, means for 
Storing image data of the Scene in an image collection 
array, 

communicatively coupled to the Storing means, means for 
digitizing the Scene image data into a digitized Scene 
image data and for Storing the digitized Scene image 
data in memory; 

communicatively coupled to the digitizing and Storing 
means, means for Selecting a Subset of the digitized 
Scene image data based on a user command where the 
user can be local or remote to the camera location 
(remote access is optionally allowed); and 

communicatively coupled to the Selecting means, means 
for performing additional processing on the Selected 
Subset of the digitized Scene image data. 

40. An apparatus for controlling the capture of an image 
of an object in a camera field of vision, the apparatus 
comprising: 

first means for Storing, in an image collection array, data 
of a scene within the field of vision; 

communicatively coupled to the first Storing means, Sec 
ond means for Storing, in memory, digitized data of the 
Scene within the field of vision; 

communicatively coupled to the Second Storing means, 
means for Selecting a Subset of the digitized data of the 
Scene to Simulate an image captured by at least one of 
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panning, tilting and Zooming functions of a camera, 
based upon a user command; and 

communicatively coupled to the Selecting means, means 
for performing additional processing on the Subset of 
the digitized data of the Scene. 

41. An apparatus for controlling the capture of an image 
of an object in a camera field of Vision, the apparatus 
comprising: 

a camera including a wide angle lens capable to capture 
a Scene within a field of vision of the wide angle lens, 

an image collection array communicatively coupled to the 
wide angle lens and capable to Store data of the Scene 
within the field of vision; 

a memory communicatively coupled to the image collec 
tion array and capable to Store digitized data of the 
Scene within the field of vision; and 

a webcam engine communicatively coupled to the 
memory and capable to Select, based upon a user 
command, a Subset of the digitized data of the Scene to 
Simulate an image captured by at least one of panning, 
tilting and Zooming functions of the camera. 

42. The apparatus of claim 41 further comprising: 
a compression/correction engine communicatively 

coupled to the memory and capable to perform com 
pression and distortion compensation on the Subset of 
the digitized data of the Scene. 

43. The apparatus of claim 41 wherein the camera is 
capable to transmit images over a network. 

44. The apparatus of claim 41 wherein the image collec 
tion array is capable to Store data of an entire Scene within 
the field of vision 

45. The apparatus of claim 41 wherein the Subset of the 
digitized data is transmitted to a destination device. 

46. The apparatus of claim 41 wherein the webcam engine 
is included in a Set top box unit that is capable to transmit 
images acroSS a network. 

47. The apparatus of claim 41 wherein the webcam engine 
is included in a companion unit for controlling a Set top box 
unit for transmitting images acroSS a network. 

48. An apparatus for controlling the capture of an image 
of an object in a camera field of Vision, the apparatus 
comprising: 

a camera including a wide angle lens capable to capture 
a Scene within a field of vision of the wide angle lens, 

an image collection array communicatively coupled to the 
wide angle lens and capable to Store data of the Scene 
within the field of vision; 

a processor device including a memory communicatively 
coupled to the image collection array and capable to 
store digitized data of the scene within the field of 
Vision, the processor device capable to Select a Subset 
of the digitized data of the Scene to Simulate an image 
captured by at least one of panning, tilting and Zooming 
functions of the camera. 

49. The apparatus of claim 48 wherein the processor 
device further includes a webcam engine communicatively 
coupled to the memory and executable by the processor 
device to Select, based upon a user command, the Subset of 
the digitized data of the Scene. 
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50. An apparatus for controlling the capture of an image 
by a camera, the apparatus comprising: 

a camera having a wide angle lens capable to capture a 
Scene within a wide vision field; 

an image collection array communicatively coupled to the 
wide angle lens and capable to Store image data of the 
entire Scene within the wide vision field; 

Sampling and digitizing Stage communicatively coupled 
to the image collection array and capable to read and 
digitize the image data Stored in the image collection 
array, 

a memory communicatively coupled to the Sampling and 
digitizing Stage and capable to Store digitized image 
data of the entire Scene within the wide vision field; and 

a webcam module communicatively coupled to the 
memory and capable to Select a Subset of the Stored 
digitized image data based upon user commands. 

51. The apparatus of claim 50 wherein the camera is used 
to transmit images acroSS a network. 

52. The apparatus of claim 50 further comprising: 
a compression/correction module communicatively 

coupled to the memory and capable to perform com 
pression and distortion compensation on the Subset of 
the Stored digitized data. 

53. The apparatus of claim 50 wherein the image collec 
tion array is capable to Store data of an entire Scene within 
the wide vision field. 

54. The apparatus of claim 50 wherein the Subset of the 
Stored digitized data is transmitted to a destination device. 

55. The apparatus of claim 50 wherein the webcam 
module is included in a unit that is capable to transmit 
images acroSS a network. 

56. The apparatus of claim 50 wherein the webcam 
module is included in a companion unit for controlling a Set 
top box unit for transmitting images acroSS a network. 

57. An apparatus for controlling the image capture by a 
camera, the apparatus comprising: 

a unit capable of being communicatively coupled to the 
camera, and capable to Store digitized data of a Scene 
within a field of vision of the camera; 

the unit including a webcam engine capable to Select, 
based upon a user command, a Subset of the Stored 
digitized data of the Scene to Simulate an image cap 
tured by at least one of panning, tilting and Zooming 
functions of the camera; 

the unit further including a processor communicatively 
coupled to the webcam engine and capable to execute 
the webcam engine to permit the Selection of the Subset 
of the Stored digitized data. 

58. The apparatus of claim 57 wherein the unit further 
comprises: 

an image correction module communicatively coupled to 
the processor and capable to perform distortion com 
pensation on the Selected Subset. 

59. An apparatus for controlling the capture of an image 
of an object, the apparatus comprising: 

a lens capable to capture a Scene within a wide field of 
vision of the lens; 
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an image collection array communicatively coupled to the 
lens and capable to Store data of the Scene within the 
wide field of vision; 

a memory communicatively coupled to the image collec 
tion array and capable to Store digitized data of the 
Scene within the wide field of vision; and 

a processing Stage communicatively coupled to the 
memory and capable to Select a Subset of the digitized 
data of the Scene in response to a user command for 
controlling the capture of the image. 
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60. The apparatus of claim 59 wherein the processing 
Stage further includes a webcam engine communicatively 
coupled to the memory and capable to Select the Subset of 
the digitized data of the Scene. 

61. The apparatus of claim 59 wherein the processing 
Stage further includes an image correction engine commu 
nicatively coupled to the processor and capable to perform 
distortion compensation on the Selected Subset. 


