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(57) ABSTRACT

A system and method for creating composite images by uti-
lizing a camera comprises a cradle device that transports the
camera across a target area during a scanning procedure that
captures and stores image data. During the scanning proce-
dure, a motion detector captures and provides scan motion
data to a scanning manager from the camera. The scanning
manager may then responsively utilize the scan motion data
to accurately extract still frames corresponding to the target
area from the captured image data at pre-determined time
intervals. A stitching software program may then access and
combine the still frames generated by the scanning manager
to thereby create composite images.
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SYSTEM AND METHOD FOR CREATING
COMPOSITE IMAGES BY UTILIZING AN
IMAGING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation of U.S. Non-
Provisional patent application Ser. No. 09/780,665, entitled
“System And Method For Creating Still Images By Utilizing
A Video Camera Device,” filed on Feb. 8, 2001, and also is a
Continuation of U.S. Non-Provisional patent application Ser.
No. 11/588,132, entitled “System And Method For Creating
Still Images By Utilizing A Video Camera Device,” filed on
Oct. 26, 2006, and also is a Continuation of U.S. Non-Provi-
sional patent application Ser. No. 13/354,441, entitled “Sys-
tem And Method For Creating Still Images By Utilizing A
Video Camera Device,” filed on Jan. 20, 2012. This applica-
tion also relates to, and claims priority in, U.S. Provisional
Patent Application Ser. No. 60/187,337, entitled “Video
Stream Stitching,” filed on Mar. 6, 2000. The foregoing
related applications are commonly assigned, and are hereby
incorporated by reference.

BACKGROUND SECTION

[0002] 1. Field of the Invention

[0003] This invention relates generally to techniques for
capturing visual information, and relates more particularly to
a system and method for creating composite images by uti-
lizing an imaging device.

[0004] 2. Description of the Background Art

[0005] Implementing effective methods for capturing
visual information is a significant consideration for designers
and manufacturers of contemporary electronic devices. How-
ever, effectively capturing visual information by utilizing
electronic devices may create substantial challenges for sys-
tem designers. For example, enhanced demands for increased
device functionality and performance may require more sys-
tem processing power and require additional hardware
resources. An increase in processing or hardware require-
ments may also result in a corresponding detrimental eco-
nomic impact due to increased production costs and opera-
tional inefficiencies.

[0006] Furthermore, enhanced device capability to perform
various advanced operations may provide additional benefits
to a system user, but may also place increased demands on the
control and management of various device components. For
example, an enhanced electronic device that effectively cap-
tures, processes, and displays digital image data may benefit
from an efficient implementation because of the large amount
and complexity of the digital data involved.

[0007] Due to factors like the growing demands on system
functionality, it is apparent that developing new techniques
for capturing visual information is a matter of concern for
related electronic technologies. Therefore, for all the forego-
ing reasons, developing effective systems for capturing visual
information remains a significant consideration for designers,
manufacturers, and users of contemporary electronic devices.

SUMMARY

[0008] In accordance with the present invention, a system
and method are disclosed for creating composite images by
utilizing a camera. In one embodiment, a selected target area
may preferably be positioned on an appropriate surface for
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effective scanning by the camera. The target area may pref-
erably include any desired photographic target. For example,
the target area may include various physical objects, graphi-
cal images, documents, or geographic locations.

[0009] Any effective and appropriate support means may
then accurately align the camera over the target area for
transporting the camera along a fixed scanning track to
thereby effectively scan the full length of the target area from
a starting index location to an ending index location. The
support means preferably supports the camera in a manner
that permits the camera to maintain an unobstructed view of
the target area along an optical path.

[0010] A system user may initiate the scanning procedure
using any appropriate manual or automatic means. In
response, the support means preferably begins to move down
the scanning track, and the camera preferably begins scan-
ning the target area to capture corresponding image data. In
accordance with the present invention, a motion sensor simul-
taneously may capture and provide scan motion data, includ-
ing one or more scan speeds, to the camera.

[0011] A scanning manager coupled to the camera may
preferably then create an initial still frame from the captured
image data. Then, at a pre-determined time interval, the scan-
ning manager may preferably create a new current still frame
from the captured image data. The scanning manager may
then preferably determine an overlap region between the cur-
rent still frame and the initial still frame.

[0012] Then, a stitching software program may preferably
analyze and combine the image data in the foregoing overlap
region to thereby produce a single composite still image from
the current still frame and the initial still frame. Next, if the
scanning procedure has not been completed, then the scan-
ning manager preferably returns to sequentially generate one
or more additional current still frames which may be com-
bined by the stitching software program to create a composite
still image of the target area.

[0013] The foregoing process is described as a reiterative
procedure in which sequential pairs of still frames are gener-
ated and combined into a composite image. However, in
alternate embodiments, the present invention may readily
create a composite still image using various other sequences
and techniques. For example, in certain embodiments, the
present invention may generate and concurrently combine all
still frames for a given target area in a single concurrent
operation. In addition, the present invention may generate and
concurrently combine discrete blocks of still frames corre-
sponding to a given target area. The present invention there-
fore provides an improved a system and method for creating
composite images by utilizing a camera device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a block diagram for one embodiment of a
video camera, in accordance with one embodiment of the
present invention;

[0015] FIG. 2 is ablock diagram for one embodiment ofthe
capture subsystem of FIG. 1, in accordance with the present
invention;

[0016] FIG. 3 is ablock diagram for one embodiment ofthe
control module of FIG. 1, in accordance with the present
invention;

[0017] FIG. 4 is ablock diagram for one embodiment ofthe
memory of FIG. 3, in accordance with the present invention;
[0018] FIG. 5is an elevation view for one embodiment of a
scanning system, in accordance with the present invention;
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[0019] FIG. 6 is a diagram illustrating a series of still
frames of a target object, in accordance with one embodiment
of the present invention;

[0020] FIG. 7 is a diagram illustrating a series of overlap-
ping still frames of a target object, in accordance with one
embodiment of the present invention; and

[0021] FIG. 8 is a flowchart of method steps for creating
still images by utilizing a video camera, in accordance with
one embodiment of the present invention.

DETAILED DESCRIPTION

[0022] The present invention relates to an improvement in
visual information capture techniques. The following
description is presented to enable one of ordinary skill in the
art to make and use the invention and is provided in the
context of a patent application and its requirements. Various
modifications to the disclosed embodiments will be readily
apparent to those skilled in the art and the generic principles
herein may be applied to other embodiments. Thus, the
present invention is not intended to be limited to the embodi-
ments shown, but is to be accorded the widest scope consis-
tent with the principles and features described herein.
[0023] The present invention comprises a system and
method for creating still images by utilizing a camera, and
preferably includes a cradle device that transports the camera
across a target area during a scanning procedure to capture
and store corresponding image data. During the scanning
procedure, a motion detector preferably may capture and
provide scan motion data to a scanning manager from the
camera. The scanning manager may then responsively utilize
the scan motion data to accurately extract still frames corre-
sponding to the target area from the captured image data at
pre-determined time intervals. A stitching software program
may preferably then access and combine the still frames
generated by the scanning manager to thereby create com-
posite still images.

[0024] Referring now to FIG. 1, a block diagram for one
embodiment of a video camera 110 is shown, in accordance
with one embodiment of the present invention.

[0025] In the FIG. 1 embodiment, video camera 110 may
include, but is not limited to, a capture subsystem 114, a
system bus 116, and a control module 118. In the FIG. 1
embodiment, capture subsystem 114 may be optically
coupled to a target object 112, and may also be electrically
coupled via system bus 116 to control module 118.

[0026] In alternate embodiments, video camera 110 may
readily include various other components in addition to, or
instead of, those components discussed in conjunction with
the FIG. 1 embodiment. In addition, in certain embodiments,
the present invention may alternately be embodied in any
appropriate type of electronic device other than the video
camera 110 of FIG. 1. For example, video camera 110 may
readily be implemented as part of a scanner device or other
imaging device.

[0027] In the FIG. 1 embodiment, once a system user has
focused capture subsystem 114 on target object 112 and
requested video camera 110 to capture video data corre-
sponding to target object 112, then control module 118 may
preferably instruct capture subsystem 114 via system bus 116
to capture video data representing target object 112. The
captured video data may then be transferred over system bus
116 to control module 118, which may responsively perform
various processes and functions with the video data. System
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bus 116 may also bi-directionally pass various status and
control signals between capture subsystem 114 and control
module 118.

[0028] Referring now to FIG. 2, a block diagram for one
embodiment of the FIG. 1 capture subsystem 114 is shown, in
accordance with the present invention. In the FIG. 2 embodi-
ment, capture subsystem 114 preferably comprises a lens 220
having an iris (not shown), a filter 222, an image sensor 224,
a timing generator 226, an analog signal processor (ASP)
228, an analog-to-digital (A/D) converter 230, an interface
232, and one or more motors 234 to adjust the focus of lens
220. In alternate embodiments, capture subsystem 114 may
readily include various other components in addition to, or
instead of, those components discussed in conjunction with
the FIG. 2 embodiment.

[0029] In the FIG. 2 embodiment, capture subsystem 114
may preferably capture video data corresponding to target
object 112 via reflected light impacting image sensor 224
along optical path 236. Image sensor 224, which may prefer-
ably include a charged-coupled device (CCD), may respon-
sively generate video data representing the target object 112.
The video data may then be routed through ASP 228, A/D
converter 230, and interface 232. Interface 232 may prefer-
ably include separate interfaces for controlling ASP 228,
motors 234, and timing generator 226. From interface 232,
the video data passes over system bus 116 to control module
118 for appropriate processing and storage. The target object
112 is presented for purposes of illustration, and may readily
include any desired type of target object, or target area. For
example, target object 112 may include various types of
images, documents, physical objects, or geographic loca-
tions.

[0030] Referring now to FIG. 3, a block diagram for one
embodiment of the FIG. 1 control module 118 is shown, in
accordance with the present invention. In the FIG. 3 embodi-
ment, control module 118 preferably includes, but is not
limited to, a viewfinder 308, a central processing unit (CPU)
344, a memory 346, and an input/output interface (I/O) 348.
Viewfinder 308, CPU 344, memory 346, and 1/O 348 prefer-
ably are each coupled to, and communicate, via common
system bus 116 that also communicates with capture sub-
system 114. In alternate embodiments, control module 118
may readily include various other components in addition to,
orinstead of, those components discussed in conjunction with
the FIG. 3 embodiment.

[0031] IntheFIG.3 embodiment, CPU 344 may preferably
be implemented to include any appropriate microprocessor
device. Memory 346 may preferably be implemented as one
or more appropriate storage devices, including, but not lim-
ited to, video tape, read-only memory, random-access
memory, and various types of non-volatile memory, such as
floppy disc devices, hard disc devices, or flash memory. I/O
348 preferably may provide one or more effective interfaces
for facilitating bi-directional communications between video
camera 110 and any external entity, including a system user or
another electronic device. /O 348 may be implemented using
any appropriate input and/or output devices. The operation
and utilization of control module 118 is further discussed
below in conjunction with FIGS. 4 through 8.

[0032] Referring now to FIG. 4, a block diagram for one
embodiment of the FIG. 3 memory 346 is shown, in accor-
dance with the present invention. In the FIG. 4 embodiment,
memory 346 preferably includes, but is not limited to, appli-
cation software 412, an operating system 414, a scanning
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manager 416, a stitching software program 418, a display
manager 420, video data 422, and scan motion data 424. In
alternate embodiments, memory 346 may readily include
various other components in addition to, or instead of, those
components discussed in conjunction with the FIG. 4
embodiment.

[0033] Inthe FIG. 4 embodiment, application software 412
may include software instructions that are preferably
executed by CPU 344 (FIG. 3) to perform various functions
and operations for video camera 110. The particular nature
and functionality of application software 412 preferably var-
ies depending upon factors such as the specific type and
particular use of the corresponding video camera 110.

[0034] In the FIG. 4 embodiment, operating system 414
preferably controls and coordinates low-level functionality of
video camera 110. In accordance with the present invention,
scanning manager 416 preferably may control and coordinate
the operation of a scan mode to effectively process video data
for producing a corresponding composite still image. Stitch-
ing software program 418 may preferably receive a series of
selected still frames of the foregoing captured video data 422
from scanning manager 416, to thereby produce a composite
still image, as further discussed below in conjunction with
FIGS. 5 through 8. In alternate embodiments, scanning man-
ager 416 and/or stitching software program 418 may be
implemented in an entity that is external to video camera 110.
For example, scanning manager 416 and/or stitching software
program 418 may be implemented in a computer device or a
network service to access and process video data previously
captured by video camera 110.

[0035] In the FIG. 4 embodiment, display manager 420
preferably may access video data, and responsively display
the video data upon viewfinder 308. Video data 422 may
preferably include one or more individual segments of video
information that are each captured using capture subsystem
114 and responsively provided to control module 118, as
discussed above in conjunction with FIG. 2.

[0036] In the FIG. 4 embodiment, the foregoing segments
of'video data 422 may be captured and stored by video camera
110 in a series of contiguous and periodic video frames. For
example, in certain embodiments, the foregoing video frames
may occur at a rate of thirty frames per second. However, in
other embodiments, video data 422 may be captured and
stored using any effective organization, timing sequence, or
implementational technique. In the FIG. 4 embodiment, each
of'the video frames of video data 422 may include a complete
set of picture element (pixels) that correspond to a particular
target object 112.

[0037] In alternate embodiments, video data 422 may be
configured as an series of key video frames that preferably
may each be followed by a series of difference video frames
that each only include those altered pixels that have changed
from the key pixels in the corresponding key video frame.
Video camera 110 may thus conserve substantial processing
and memory resources by not encoding and handling reoc-
curring pixels in video data 422. A new key video frame may
preferably occur when a predetermined key threshold of
change is exceeded between those pixels from a current dif-
ference frame and the pixels from the preceding key video
frame. The key video frames and difference video frames
preferably are arranged in a contiguous sequence, and pref-
erably reoccur at a periodic time interval, such as thirty
frames per second.
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[0038] In the FIG. 4 embodiment, scan motion data 424
may preferably include any relevant information regarding
the capture of video data 422. For example, scan motion data
424 may include one or more scan speeds and/or one or more
scan directions. Additional details regarding the capture and
utilization of scan motion data 424 are further discussed
below in conjunction with FIGS. 5 through 8.

[0039] Referring now to FIG. 5, a side elevation view for
one embodiment of a scanning system 510 is shown, in accor-
dance with the present invention. In the FIG. 5 embodiment,
scanning system 510 preferably includes, but is not limited to,
a target object 512, a cradle 514, a motion sensor 516, and
video camera 110. In alternate embodiments, scanning sys-
tem 510 may readily include various other components and
functionalities in addition to, or instead of, those components
and functionalities discussed in conjunction with the FIG. 5
embodiment.

[0040] In the FIG. 5 embodiment, a selected target object
512 may preferably be positioned on an appropriate surface
for effective scanning by video camera 110. In the FIG. 5
embodiment, target object 512 may preferably include any
desired photographic target. For example, target object 512
may include various physical objects, graphical images,
documents, or geographic locations. A support device herein
referred to as cradle 514 may then be accurately aligned over
target object 512 on wheels (including wheels 520(a) and
520(b)) for transporting video camera 110 along a fixed scan-
ning track in the direction of motion arrow 518, to thereby
effectively scan the full length of target object 512 from a
starting index location to an ending index location.

[0041] In the FIG. 5 embodiment, cradle 514 preferably
supports video camera 110 in a manner that permits video
camera 110 to maintain an unobstructed view of target object
512 along optical path 236. In accordance with the present
invention, cradle 514 or video camera 110 may preferably
include a motion sensor 516 that generates scan motion data
424 related to the motion of video camera 110 during a
particular scanning procedure. In the FIG. 5 embodiment,
motion sensor 516 may derive one or more scan speeds for a
given scanning procedure by monitoring the rotational veloc-
ity of wheel 520(a) and/or wheel 520(5). In accordance with
the present invention, motion sensor 516 may then provide
the one or more scan speeds to video camera 110 via path 518.
[0042] In alternate embodiments, scanning system 510
may be implemented using any other effective configuration.
For example, video camera 110 may remain stationary, while
target object 110 is moved past optical path 236. Motion
sensor 516 may then provide scan motion data 424 corre-
sponding to the moving target object 512. Alternately, a
reflective device may be utilized to perform a scanning pro-
cedure for a stationary video camera 110 and a stationary
target object 512, and scan motion data 424 may be generated
based upon the motion of the foregoing reflective device. The
functionality and utilization of scanning system 510 is further
discussed below in conjunction with FIGS. 6 through 8.
[0043] Referring now to FIG. 6, a block diagram for a series
of still frames 614 of a target object 112 is shown, in accor-
dance with one embodiment of the present invention. In the
FIG. 6 embodiment, the series of still frames 614 of target
object 112 includes, but is not limited to, a still frame A
(614(a)), a still frame B (614(5)), a still frame C (614(c)), and
a still frame D (614(d)). The FIG. 6 embodiment is presented
for purposes of illustration. In alternate embodiments, a series
of still frames 614 of target object 112 may readily include
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various other still frames 614 with various other alignments,
in addition to, or instead of;, those still frames 614 and align-
ments discussed in conjunction with the FIG. 6 embodiment.
Furthermore, in alternate embodiments, target object 112
may be represented using any desired number of still frames
614.

[0044] In the FIG. 6 embodiment, scanning manager 416
preferably extracts a series of still frames 614 from a stream
of'video data 422, and then provides the series of still frames
614 to a stitching software program 418 which responsively
combines the series of still frames 614 into a single composite
still image. In the FIG. 6 example, each adjacent pair of still
frames 614(a) through 614(d) are shown as being precisely
aligned without overlap between adjacent still frames 614.
[0045] In accordance with the present invention, scanning
manager 416 therefore preferably may generate each of the
still frames 614 at a specific time interval that depends upon
the scan speed of scanning system 510 and the length of still
frames 614. In practice, scanning manager 416 may prefer-
ably obtain scan motion data 424, including one or more scan
speeds, from motion sensor 516. Scanning manager 416 may
then calculate the specific time interval and physical location
during a scanning procedure at which video camera 110 cap-
tures the particular video data 422 corresponding to each of
the still frames 614 in the FIG. 6 embodiment. Scanning
manager 416 then may sequentially generate each still frame
614 by extracting the appropriate still frame 614 from video
data 422 at the correct time interval.

[0046] Referring now to FIG. 7, a diagram of a series of
overlapping still frames 614 of a target object 112 is shown, in
accordance with one embodiment of the present invention. In
the FIG. 7 embodiment, the series of overlapping still frames
614 of target object 112 includes, but is not limited to, a still
frame E (614(e)), a still frame F (614(f)), a still frame G
(614(g)), and a still frame H (614(%)). The FIG. 7 embodiment
is presented for purposes of illustration. In alternate embodi-
ments, a series of still frames 614 of target object 112 may
readily include various other still frames 614 with various
other alignments, in addition to, or instead of, those still
frames 614 and those alignments discussed in conjunction
with the FIG. 7 embodiment. Furthermore, in alternate
embodiments, target object 112 may be represented using any
desired number of overlapping still frames 614.

[0047] In the FIG. 7 embodiment, still frame E (614(e))
through still frame H (614(%)) each preferably includes an
adjacent still frame overlap region with the other respective
adjacent still frames in the horizontal scanning direction. For
example, an overlap region X (760) is shown in the FIG. 7
embodiment between still frame E (614(e)) and still frame F
(614(f)), from axis 734 until axis 738. In order for stitching
software program 418 to effectively create a composite still
image of target object 112 by combining adjacent still frame
E (614(e)) through still frame H (614(%)), an optimized adja-
cent still frame overlap region may be utilized. For example,
stitching software program 418 may require a certain adja-
cent still frame overlap region in order to optimally compare
and combine adjacent still frames 614 to thereby produce a
single composite still image of target object 112.

[0048] In the FIG. 7 embodiment, scanning manager 416
preferably extracts a series of still frames 614 from a stream
of'video data 422, and then provides the series of still frames
614 to stitching software program 418 which responsively
combines the series of still frames 614 into a single composite
still image. In accordance with the present invention, scan-
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ning manager 416 therefore preferably may generate each of
the still frames 614 at a specific time interval that depends
upon the scan speed of scanning system 510 and the length of
still frames 614. In practice, scanning manager 416 may
preferably obtain scan motion data 424, including one or
more scan speeds, from motion sensor 516. Scanning man-
ager 416 may then calculate the specific time interval and
physical location (during a scanning procedure) at which
video camera 110 captures the particular video data 422 cor-
responding to each of the still frames 614 in the FIG. 7
embodiment. Scanning manager 416 then may sequentially
generate each still frame 614 by extracting the appropriate
still frame 614 from video data 422 at the correct time inter-
val.

[0049] In the FIG. 7 embodiment, a given scan speed for
scanning system 510 may be expressed by the following
formula:

Scan Speed=Non-Overlapped Scan Distance/Time
Interval

where Non-Overlapped Scan Distance is a length of a non-
overlapped region of a still frame 614 prior to a start of a next
still frame 614, and Time Interval is a length of time required
by cradle 514 to transport video camera 110 across the fore-
going Non-Overlapped Scan Distance to a start of the next
still frame 614. For example, in the FIG. 7 embodiment, a
Scan Speed may be calculated using still frame E (614(e)) in
which the Non-Overlapped Scan Distance is the non-over-
lapped region between axis 730 and axis 734, and Scan Time
Interval is the length of time required for cradle 514 to travel
from axis 730 to axis 734.

[0050] In the FIG. 7 embodiment, each still frame 614
preferably has a pre-determined still frame length, depending
upon the type of video camera 110. Scanning manager 416 or
stitching software program 418 may therefore calculate an
overlap length for the foregoing overlap regions according to
the following formula:

Overlap Length=Still Frame Length—Non-Overlapped
Scan Distance

where Overlap Length is a distance from a start of an overlap
region to an end of the same overlap region. For example, in
the FIG. 7 embodiment, overlap region X (760) has an Over-
lap Length that extends from axis 734 to axis 738.

[0051] In the FIG. 7 embodiment, a system user of video
camera 110 may preferably select various desired scanning
parameters for capturing video data 422 to create a still
image, in accordance with the present invention. For
example, a system user may preferably select a scan speed for
performing a scanning procedure with scanning system 510.
A system user may also preferably select a time interval at
which scanning manager 416 sequentially generates new still
images 614. In certain embodiments, scanning manager 416
may preferably generate an error warning on a user interface
mechanism if a time interval is selected to produce still
images 614 which are aligned in excess of a minimum adja-
cent still image overlap value.

[0052] A system user may thus select a shorter time interval
for generating still frames 614 to thereby produce adjacent
still images 614 with greater overlap regions. Stitching soft-
ware program 418 may responsively utilize the duplicated
video data in the overlap regions to generate improved pho-
tographic detail and greater resolution in the final composite
still image. Conversely, a system user may select a longer
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time interval for generating still frames 614 to simplify and
expedite the operation of scanning manager 416 and stitching
software program 418.

[0053] The adjacent overlapping still frames 614 may thus
be combined into a composite still image by utilizing stitch-
ing software program 418 or any other effective means, from
either within video camera 110 or external to video camera
110. In certain embodiments of the present invention, scan-
ning manager 416 and display manager 420 may present
various types of user interfaces upon viewfinder 308 or else-
where on video camera 110. For example, a “scan mode”
indicator with various selected parameter indicia maybe dis-
played to indicate the current performance of a corresponding
scanning procedure by video camera 110.

[0054] The FIG. 7 embodiment is disclosed with respect to
a video camera 110 in which video data 422 is captured in a
sequence that moves from left to right across a given target
object 112. However, appropriate changes to the implemen-
tation and configuration of video camera 110 may readily be
made to facilitate the capture of successive adjacent images
while moving the video camera 110 in any desired direction.
For example, a system user may utilize a user interface
mechanism to choose from a selectable capture sequence that
includes one or more of a left-right sequence, a right-left
sequence, an up-down sequence, and a down-up sequence.
[0055] Referring now to FIG. 8, a flowchart of method steps
for creating live images by utilizing a camera 110 is shown, in
accordance with one embodiment of the present invention.
The FIG. 8 embodiment is presented for purposes of illustra-
tion, and, in alternate embodiments, the present invention
may readily utilize various other steps and sequences than
those discussed in conjunction with the FIG. 8 embodiment.
[0056] In the FIG. 8 embodiment, initially, in step 812, a
system user may utilize scanning system 510 to frame a
selected target area 512 for performing a scanning procedure.
In certain embodiments, camera 110 may include manual
and/or automatic zoom and focus mechanisms to thereby
accommodate any size of target object 512. In addition, cradle
514 may include various types of photographic lighting
devices to effectively illuminate target object 512.

[0057] Instep 816, the system user may select any desired
scanning parameters for performing the scanning procedure.
For example, as discussed above in conjunction with FIG. 7,
scanning system 510 may include a scan resolution control, a
scan direction control, a scan speed control, and/or a time
interval control for sequentially generating still frames 614.
[0058] Next, in step 820, the system user may initiate the
scanning procedure using any appropriate manual or auto-
matic means. In response, scanning system 510 preferably
begins scanning target area 512 and capturing image data 422.
In accordance with the present invention, motion sensor 516
simultaneously may capture and provide scan motion data
424, including one or more scan speeds, to camera 110. In
step 826, scanning manager 416 may preferably create an
initial still frame 614 from the captured image data422. Then,
in step 828, at a pre-determined time interval, scanning man-
ager 416 may preferably create a new current still frame 614
from the captured image data 422.

[0059] In step 832, either scanning manager 416 or stitch-
ing software program 418 may preferably determine an over-
lap region between the foregoing current still frame 614 and
an immediately preceding still frame 614. In accordance with
the present invention, scanning manager 416 or stitching
software program 418 may utilize any effective technique to
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determine the overlap region, including the techniques dis-
cussed above in conjunction with FIG. 7.

[0060] Then, in step 836, stitching software program 418
may preferably analyze and combine the image data 422 in
the foregoing overlap region to thereby produce a single
composite still image from the current still frame 614 and the
immediately-preceding still frame 614. In step 840, scanning
system 510 preferably determines whether the scanning pro-
cedure has been completed. In certain embodiments, a scan
end index of scanning system 510 may indicate that the entire
target object 512 has been scanned, and that the scanning
procedure has therefore been completed. In the event that the
scanning procedure has been completed, the FIG. 8 process
terminates. However, if the scanning procedure has not been
completed, then the FIG. 8 process preferably returns to fore-
going step 828 to sequentially generate one or more addi-
tional current still frames 614 for use by scanning manager
416 and stitching software program 418 in creating a com-
posite still image of target object 512.

[0061] The FIG. 8 process is described as a reiterative pro-
cedure in which sequential pairs of still frames are generated
and combined into a composite still image. However, in alter-
nate embodiments, the present invention may readily create a
composite still image using various sequences and technique
other that those discussed in conjunction with the FIG. 8
embodiment. For example, in alternate embodiments, the
present invention may generate and combine all still frames
614 for a given target object 512 in a single concurrent opera-
tion. Alternately, the present invention may generate and
combine a number of discrete still frame blocks that are each
comprised of multiple still frames 614 from a given target
object 512.

[0062] The invention has been explained above with refer-
ence to certain embodiments. Other embodiments will be
apparent to those skilled in the art in light of this disclosure.
For example, the present invention may readily be imple-
mented using configurations and techniques other than those
described in the embodiments above. Additionally, the
present invention may effectively be used in conjunction with
systems other than those described above. Therefore, these
and other variations upon the discussed embodiments are
intended to be covered by the present invention, which is
limited only by the appended claims.

1. A system for creating a composite image of a target area
by utilizing

an imaging device, comprising:

a scanning manager coupled to said imaging device for
analyzing scan motion data from a scanning proce-
dure that captures a frame sequence corresponding to
said target area, said scanning manager extracting still
frames from said frame sequence at a selectable time
interval entered by a system user, said scanning man-
ager responsively generating said composite image
corresponding to said target area by utilizing image
data and said scan motion data.

2. The system of claim 1 wherein a stitching software
program processes said composite image, said stitching soft-
ware program residing on said imaging device.

3. The system of claim 1 wherein said target area includes
one of'a document, a photographic image, a physical object,
a graphics image, and a geographic location.

4. The system of claim 1 wherein a motion detector gen-
erates said scan motion data by monitoring movements of
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said imaging device during said scanning procedure, said
scan motion data including a scan speed and a scan direction.

5. The system of claim 1 wherein said imaging device is
initially positioned at a starting index of a scan path to allow
said imaging device to frame said target area using a focus
mechanism and a zoom mechanism.

6. The system of claim 5 wherein said system user enters
scan parameters into said imaging device for performing said
scanning procedure, said scan parameters including a scan
speed control, a scan direction control, a still frame time
interval control, a scan overlap control, and a scan resolution
control.

7. The system of claim 6 wherein said imaging device
generates an error warning on a user interface when said
system user enters an invalid scan parameter, said invalid scan
parameter including a negative overlap setting which would
cause still images from said image data to be aligned in excess
of' a minimum adjacent still image overlap value.

8. The system of claim 5 wherein said imaging device
moves along said scan path during said scanning procedure,
said imaging device responsively beginning to capture and
store image data that corresponds to said target area.

9. The system of claim 8 wherein a display manager in said
imaging device displays an active scan mode indicator on a
user interface of said imaging device during said scanning
procedure, said active scan mode indicator displaying user
settings for scan parameters including a scan speed, a scan
direction, and said selectable time interval.

10. The system of claim 8 wherein said imaging device
captures said image data, said imaging device storing said
image data using a keyframe format in which a series of
keytrames that contain said complete pixel set are separated
by a series of difference frames which contain only altered
pixels which are different from a corresponding one of said
keytrames, each of said keyframes being generated when an
altered pixel total exceeds a pre-determined threshold value.

11. The system of claim 8 wherein a motion detector cap-
tures scan motion data corresponding to movements of said
imaging device, said motion detector providing said scan
motion data to said scanning manager of said imaging device,
said scan motion data including a scan speed and a scan
direction.

12. The system of claim 11 wherein said motion detector
generates said scan speed by monitoring a velocity sensor of
said imaging device during said scanning procedure.
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13. The system of claim 11 wherein said scan speed is
expressed by a formula:

Scan Speed=Non-Overlapped Scan Distance/Time
Interval

where said Non-Overlapped Scan Distance is a length of a
non-overlapped region of an immediately-preceding still
frame prior to a start of a current still frame, and said Time
Interval is a length of time required to transport said imaging
device across said Non-Overlapped Scan Distance to said
start of said current still frame.

14. The system of claim 11 wherein said scanning manager
extracts an initial still frame of said target area from said
image data that is captured by said imaging device during said
scanning procedure.

15. The system of claim 14 wherein said scanning manager
extracts a current still frame of said target area from said
image data at a pre-determined time interval during said
scanning procedure.

16. The system of claim 15 wherein said scanning manager
determines an overlap region between said initial still frame
and said current still frame by referencing said scan motion
data.

17. The system of claim 16 wherein said scanning manager
calculates an overlap length for said overlap region according
to a formula:

Overlap Length=Still Frame Length—Non-Overlapped
Scan Distance

where said Overlap Length is a distance from a start of said
overlap region to an end of said overlap region, said Non-
Overlapped Scan Distance is a length of a non-overlapped
region of said initial still frame prior to a start of said current
still frame, and Still Frame Length is a constant length of one
of said still frames.

18. The system of claim 16 wherein a stitching software
program combines said image data in said overlap region
between said initial still frame and said current still frame to
provide greater image detail and increased image resolution,
said stitching software program thereby generating said com-
posite image of said target area from said initial still frame
and said current still frame.

19. The system of claim 1 wherein said imaging device
performs a concurrent combination procedure for concur-
rently combining a series of said still frames to generate said
composite image.

20. The system of claim 1 wherein said scanning procedure
is performed by a moving target area process in which said
imaging device is stationary.
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