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ROTATION STABILIZATION equal to the angle of cant to form a rotated image . In 
response to rotating the captured image , the rotated image is 

BACKGROUND OF THE INVENTION cropped . 
In another embodiment , a method of recording video 

Field of the Invention 5 comprises receiving an instruction to capture a video , and in 
Embodiments of the invention generally relate to digital response to receiving the instruction , capturing the video in 

photography . a first orientation . A change from the first orientation to a 
Description of the Related Art second orientation is then detected , and the video is captured 
Digital photography is becoming increasingly more popu in the second orientation which is different than the first 

lar . Many digital photographs are taken “ off - hand ” or with ff - hand " or with 10 orientation . An instruction to stop capturing the video is then 
out the use of tripods or other mounting devices . Photo received , and in response to receiving the instruction to stop 
graphs taken off - hand often have at least some degree of tilt capturing the video , the captured video is processed . Pro 

cessing the captured video includes orienting the video in or rotation in the image , due to a photographer ' s inability to the second orientation . hold to a digital camera completely level while taking the 15 15 In another embodiment , a non - transitory computer read photograph . Removal of the cant or tilt in the image requires able medium includes a sequence of instructions for record time consuming post - processing with expensive editing ing a video . When the instructions are executed by a software . Additionally , because the images need to be edited processing unit of a system , the instructions cause the 
after the fact , the images are not immediately available for system to receive an instruction to capture a video . In 
sharing , such as on social media . 20 response to receiving the instruction , the video is captured in 

Therefore , there is a need for a method and apparatus a first orientation . A change from the first orientation to a 
which corrects image rotation at the time the image is second orientation is then detected , and the video is captured 
captured . in the second orientation which is different than the first 

orientation . An instruction to stop capturing the video is then 
SUMMARY OF THE INVENTION 25 received , and in response to receiving the instruction to stop 

capturing the video , the captured video is processed . Pro 
Embodiments of the present invention include methods cessing the captured video comprises orienting the video 

and apparatus for the rotational stabilization of images and captured in the first orientation to the second orientation . 
video . Rotational stabilization of images includes determin - In another embodiment , a system comprises a camera , a 
ing an amount of degree of cant or tilt of an image capturing 30 processing unit , one or more accelerometers , and a non 
device , and capturing an image . The captured image is transitory computer readable medium . The non - transitory 
rotated an angular distance equal to the amount of degrees computer readable medium has a sequence of instructions 
of tilt of the image capturing device . The rotated image is for recording a video , which when executed by a processing 
then cropped . The determining , rotating , and cropping are unit of a system , causes the system to receive an instruction 
generally performed automatically by the image capturing 35 to capture a video . In response to receiving the instruction , 
device without user action at the time of capturing the the video is captured in a first orientation . The video is then 
image . captured in a second orientation different than the first 

In one embodiment , a method of processing a digital orientation . An instruction to stop capturing the video is 
image comprises receiving an instruction to capture an received , and in response to receiving the instruction to stop 
image , and in response to receiving the instruction , deter - 40 capturing the video , the captured video is processed . Pro 
mining an angle of cant of an image capturing device . An cessing the captured video comprises orienting the video 
image is then captured , and in response to capturing the captured in the first orientation to the second orientation . 
image , the captured image is rotated a number of degrees 
equal to the angle of cant to form a rotated image . In BRIEF DESCRIPTION OF THE DRAWINGS 
response to rotating the captured image , the rotated image is 45 
cropped . So that the manner in which the above recited features of 

In another embodiment , a non - transitory computer read the present invention can be understood in detail , a more 
able medium comprises a sequence of instructions for pre - particular description of the invention , briefly summarized 
recording a video . When the instructions are executed by a above , may be had by reference to embodiments , some of 
processing unit of a system , the instructions cause the 50 which are illustrated in the appended drawings . It is to be 
system to receive an instruction to capture an image , and in noted , however , that the appended drawings illustrate only 
response to receiving the instruction , determine an angle of typical embodiments of this invention and are therefore not 
cant of an image capturing device . The image is then to be considered limiting of its scope , for the invention may 
captured , and in response to capturing the image , the cap - admit to other equally effective embodiments . 
tured image is rotated a number of degrees equal to the angle 55 FIG . 1 illustrates an example of a system according to one 
of cant to form a rotated image . In response to rotating the embodiment of the invention . 
captured image , the rotated image is cropped . FIG . 2 is a flow diagram of a method according to one 

In another embodiment , a system comprises a camera , a embodiment of the invention . 
processing unit , one or more accelerometers , and a non - FIGS . 3A - 3D illustrate the capturing , rotation , and crop 
transitory computer readable medium . The non - transitory 60 ping of an image according to one embodiment of the 
computer readable medium has a sequence of instructions invention . 
for pre - recording a video , which when executed by the FIG . 4 is a flow diagram of a method according to another 
processing unit , causes the system to receive an instruction embodiment of the invention . 
to capture an image . In response to receiving the instruction , FIGS . 5A - 5C illustrate video capturing according to one 
an angle of cant of an image capturing device is determine . 65 embodiment of the invention . 
The image is then captured . In response to capturing the FIGS . 6A - 6C illustrate exemplary systems for practicing 
image , the captured image is rotated a number of degrees embodiments of the invention . 
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To facilitate understanding , identical reference numerals accelerometer data 118 . The mobile O / S 120 provides soft 

have been used , where possible , to designate identical ware configured to control the execution of application 
elements that are common to the figures . It is contemplated programs on the system 100 . 
that elements and features of one embodiment may be The photography application 122 may be adapted to 
beneficially incorporated in other embodiments without fur - 5 capture photographs and video images , and save the asso 
ther recitation . ciated images and videos to the data storage 114 . The 

photography application 122 may also be adapted to edit the 
DETAILED DESCRIPTION captured photographs and videos . In one example , the 

photography application 122 edits the images and videos 
Embodiments of the present invention include methods 10 without user input , including rotating and cropping the 

and apparatus for the rotational stabilization of images and images and videos . Stated another way , post - capture pro 
video . Rotational stabilization of images includes determin cessing of the captured images and videos is performed 
ing an amount of degree of cant or tilt of an image capturing automatically by the photography application 122 at the time 
device , and capturing an image . The captured image is the images and videos are captured . In such an embodiment , 
rotated an angular distance equal to the amount of degrees 15 the edited images and videos may be stored in the data 
of tilt of the image capturing device . The rotated image is storage 114 alone or in combination with the unedited 
then cropped . The determining , rotating , and cropping are images and videos . 
generally performed automatically by the image capturing It will be appreciated that the system 100 shown herein is 
device without user action at the time of capturing the illustrative and that variations and modifications are con 
image . 20 templated . The connection topology , including the number 

FIG . 1 illustrates an example of a system 100 according and arrangement of bridges , may be modified as desired . For 
to one embodiment of the invention . In this example , the instance , in some embodiments , the memory 112 may be 
system 100 is presumed to be a smart phone having a camera connected to the CPU / GPU 102 directly rather than through 
106 and one or more accelerometers 124 . Of course , a bridge . Additionally , it is contemplated that any number of 
embodiments of the invention may be adapted for use with 25 add - in cards or peripheral devices may be supported . 
a variety of image capturing devices , such as tablet com - FIG . 2 is a flow diagram 230 of a method according to one 
puters , digital cameras and other computing devices having embodiment of the invention . Flow diagram 230 begins at 
a camera 106 and one or more accelerometers 124 . operation 232 . In operation 232 , a command is received by 
As shown , the system 100 includes , without limitation , a an image capturing device , such as system 100 , to capture an 

central processing unit and graphics processing unit ( CPU ) 30 image . The command may be initiated , for example , by a 
GPU ) 102 , optional network interfaces 104 , an interconnect user of the image capturing device pressing a button , which 
110 , a memory 112 , and a data storage 114 . The system 100 instructs the image capturing device to capture an image . 
may also include a display 108 , such as a touch - sensitive Concurrently with or subsequent to receiving the com 
display , and other hardware components used to determine mand , in operation 234 , the number of degrees of cant of the 
an orientation ( or position ) of the device ( e . g . , a magnetom - 35 image capturing device are determined in response to the 
eter used to track a compass - facing direction of display 108 ) . command to capture an image . The number of degrees of 
Each accelerometer 124 may be configured to measure the cant are indicative of the rotational tilt of the image captur 
acceleration of the system 100 ( relative to freefall ) in a ing device with respect to vertical . The determination of the 
distinct dimension ( e . g . , X , Y , and Z dimensions ) , and may magnitude of tilt of the image capturing device is facilitated 
be adapted to determine the orientation of the system 100 . 40 by one or more accelerometers of the image capturing 

The CPU / GPU 102 retrieves and executes programming device . 
instructions stored in the memory 112 . Similarly , the CPU In operation 236 , in response to receiving the command to 
GPU 102 stores and retrieves application data , such as the capture an image and after having determined the magnitude 
application data 116 , residing in the data storage 114 . The of cant of the image capturing device , the image capture 
interconnect 110 is used to transmit programming instruc - 45 device captures an image . Although operation 234 is 
tions and application data 116 between the CPU / GPU 102 , described as occurring prior to operation 236 , it is contem 
the data storage 114 , the network interfaces 104 , and the plated that the operation 234 may occur substantially con 
memory 112 . The CPU / GPU 102 is included to be repre currently with 236 . Operations 234 and 236 may occur 
sentative of a single CPU , multiple CPUs , a single CPU substantially concurrently so long as the determination of 
having multiple processing cores , and the like . The memory 50 the magnitude of cant is indicative of the cant of the image 
112 is generally included to be representative of a random capturing device at the time of capturing an image . 
access memory . The data storage 114 , such as a hard disk In operation 238 , in response to capturing an image in 
drive or flash memory storage drive , may store non - volatile operation 236 , the captured image is rotated ( e . g . , trans 
data . The accelerometers 124 provide components that mea formed ) an amount of degrees equal in magnitude to the 
sure proper acceleration of the system 100 , e . g . , acceleration 55 number of degrees of cant of the image capturing device 
of the system 100 relative to freefall . In one embodiment , the ( shown in FIG . 3B ) . For example , if the accelerometer 
accelerometers 124 may be configured to detect magnitude determines that the image capturing device is canted five 
and / or direction of the acceleration of the system 100 as a degrees , the captured image is rotated five degrees . Thus , the 
vector quantity at a specified rate , e . g . , 100 Hz . The camera rotated image has the appearance of being captured in a 
106 may be a CCD device configured to capture still - images 60 perfectly vertical orientation . 
and video which is stored in the data storage 114 , for In operation 240 , in response to rotating the captured 
example , as application data 116 . The application data 116 image in operation 238 , the rotated image is cropped . 
may be inclusive of both video data and still - image photog - Rotation of the captured image in operation 238 properly 
raphy data . orients the captured image , however , the frame or outline of 

Illustratively , the memory 112 includes a mobile operat - 65 the digital image then appears canted ( as shown with respect 
ing system ( O / S ) 120 and a photography application 122 . to FIG . 3C ) . Cropping of the image in operation 240 sets the 
The data storage 114 includes application data 116 and border of the rotated image so that the border no longer 

cu 
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appears canted . Cropping of the rotated image is performed Because of the high degree of quality of present image 
by fitting a bounded rectangle ( e . g . , a crop box ) within a capturing devices , it is believed that most cropped images 
second bounded rectangle ( e . g . , the border of the rotated can be resized without a noticeable degradation in image 
image ) . The fitting of a first bounded rectangle within a quality . 
second bounded rectangle is facilitated by a software appli - 5 FIG . 4 is a flow diagram 460 of a method according to 
cation or by the operating system . Generally , the first another embodiment of the invention . The flow diagram 460 
bounded rectangle is fit within the second bounded rectangle illustrates a method of maintaining video orientation when 
in order to maximize the area of the first bounded rectangle . capturing video with an image capturing device , such as the 

In operation 242 , in response to cropping the rotated system 100 . The method of FIG . 4 is particularly useful 
image , the cropped image is saved to a data storage . Thus , 10 when the image capturing device is rotated during video 
a captured image is rotated and cropped automatically by the capture , for example , from a portrait orientation to a land 
image capturing device without additional input by a user . scape orientation and / or vice versa . 
The user must only initiate the photo - capturing command , Flow diagram 460 begins at operation 462 , in which an 
and the captured image is rotated and cropped without image capturing device captures a video in a first orientation , 
further user input . 15 such as a portrait orientation . In operation 464 , the image 

FIG . 2 illustrates a flow diagram 230 of a method accord capturing device is rotated , for example , 90 degrees . The 
ing to one embodiment of the invention ; however , addition image capturing device may be rotated by a user which is 
ally embodiments are also contemplated . Optionally , both supporting the image capturing device . When the image 
the original captured image and the cropped image may be capturing device is rotated , the amount of rotation is deter 
saved to the data storage . Additionally , the cropped image 20 mined by the accelerometer and saved to a data storage of 
may be resized to the size of the original captured image . the image capturing device . The accelerometer data is cor 
Furthermore , the cropped image may also be displayed to a related to a corresponding time period of the video , so that 
user , for example , on a display of the image capturing the amount of rotation during image capturing is related to 
device . specific intervals in the captured video . The relationship of 

FIGS . 3A - 3D illustrate the capturing , rotating , and crop - 25 accelerometer data to specific time points of the captured 
ping of an image according to one embodiment of the video facilitates accurate post - capture processing of the 
invention . FIG . 3A illustrates an object 350 positioned on a captured video , such as rotation stabilization of the captured 
level ground 351 as viewed through an image capturing video , which will be further explained with respect to 
device . The image capturing device ( and consequently , the operation 468 . It is contemplated that the image capturing 
border 352 of the captured image ) is canted at an angle theta 30 device may be rotated multiple times while capturing video . 
while the image is captured . After the camera has been rotated , video is captured by the 

FIG . 3B illustrates a captured image 353 from FIG . 3A as image capturing device in a second orientation during opera 
the captured image 353 would appear on a display of the tion 466 . 
image capturing device or other computing device . Because Because of the 90 degree rotation , during operation 464 , 
the captured image 353 was captured using a canted image 35 traditional videos would display a 90 degree rotation during 
capturing device , the captured image 353 appears canted playback . However , the image capturing device and pho 
when shown on a level display . In order to make the object tography application of the present invention maintain the 
350 and the level ground 351 appear properly oriented the orientation of the captured video in a single orientation , even 
captured image 353 must be rotated theta degrees , as is though the video was captured in two different orientations . 
shown in FIG . 3C . However , rotation of the captured image 40 For example , the video may be post - capture processed by 
353 results in the border 352 of the captured image 353 the photography application of the image capturing device 
remaining canted , as is shown by the rotated image 354 . In during operation 468 so that the captured video appears to be 
order to display the captured image 353 in the proper in a single orientation . 
orientation with borders in the proper orientation , the rotated Post processing of the captured video generally includes 
image 354 may be cropped by fitting a first bounded 45 rotating the video captured in the first orientation ( and the 
rectangle 355 ( e . g . , a crop box ) within a second bounded video captured during the rotational period of the image 
rectangle ( e . g . , border 352 ) of the rotated image 354 . The capturing device ) to match the captured video in the second 
first bounded rectangle 355 crops the rotated image 354 , and orientation . Thus , the orientation of the captured video at the 
thus , the first bounded rectangle 355 becomes the border of conclusion of video capturing determines the orientation of 
the cropped image . The first bounded rectangle 355 is 50 the entire processed video for playback purposes . Because 
oriented negative theta degrees with respect to the rotated the image capturing device includes one or more acceler 
image ) in order for the border of first bounded rectangle 355 ometers , the amount of rotation of the image capturing 
to appear without a cant . device , and when the rotation occurs , can be accurately 

FIG . 3D illustrates a cropped image 356 having a border determined and utilized to remove the perceived rotation of 
which is defined by the first bounded rectangle 355 . It should 55 the captured image via post - capture processing . 
be noted that the object 350 of the cropped image and the The perceived rotation can be reduced or eliminated on a 
border of the cropped image are both properly oriented and frame - by - frame basis using the rotation stabilization dis 
do not give an appearance of cant . Thus , the cropped image cussed above with respect to FIGS . 1 - 3C . In one embodi 
356 can be displayed in on a viewing device in a proper ment , it is contemplated that rotation stabilization may not 
orientation , even though the image was originally captured 60 be applied until the image capturing device is rotated a 
in a canted orientation . Furthermore , the cropped image 356 certain angular distance , e . g . , 15 degrees , 30 degrees , or 45 
is displayed in the proper orientation without user instruc - degrees , which may be selected by the user or the applica 
tion ; a software application performs the rotation and crop - tion developer . Thus , some rotation in the captured video 
ping of the canted image automatically . It is contemplated , may be allowed . In another embodiment , the angular dis 
however , that this feature may be disabled as desired by the 65 tance of rotation may indicate when the video is captured in 
user . It is also contemplated that the cropped image 356 may a second orientation . For example , rotation beyond 45 
be resized automatically by the software application . degrees may indicate that the image capturing device is in a 
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second orientation . Angular rotation beyond the selected FIG . 4 illustrates one embodiment of capturing video ; 
threshold may indicate when post - capture processing ( e . g . , however , additional embodiments are also contemplated . In 
operation 468 ) is to occur . In another embodiment , it is one embodiment , it is contemplated that a user may preselect 
contemplated that the photography application stored on the the default orientation of the video . In another embodiment , 
image capturing device may facilitate intelligently deciding 5 the orientation may be selected during post - processing . In 
when to allow some rotation , or when to utilize rotation one example , prior to video capture , the user may select the 
stabilize . For example , the photography application may first orientation as the orientation to maintain for the video 
determine which post - capture processing techniques to uti going forward . In another embodiment , the video will record 
lize based on the amount of time of each rotation ( e . g . , both orientations , but permit the user to select the proper 
angular velocity of rotation ) . 10 orientation at the editing stage . 

In addition to removing the perceived rotation , the post - FIGS . 6A - 6C illustrate exemplary systems for practicing 
capture processing may also add black bars ( vertical and / or embodiments of the invention . FIG . 6A illustrates a system 
horizontal ) to portions of video captured in different orien - 600A , such as a smart phone , in which embodiments of the 
tations so that the entire captured video has the same width invention may be practiced . The system 600A optionally 
and / or height , thereby enhancing the playback experience 15 includes all the components of the system 100 discussed 
for the user . The post - capture processing of the captured with reference to FIG . 1 . The system 600A may be utilized 
video and the application of black bars is further described to rotationally stabilize images and video as described 
with reference to FIGS . 5A - 5C . After post - capture process - herein . 
ing , the processed video may be stored in a data storage . The FIG . 6B illustrates a system 600B , such as a digital 
unprocessed vide may also optionally be stored , allowing a 20 camera , in which embodiments of the invention may be 
user access to both the processed and unprocessed videos . practiced . The system 600B optionally includes all the 

FIGS . 5A - 5C illustrate video capturing according to one components of the system 100 discussed with reference to 
embodiment of the invention . In FIG . 5A , a video image 570 FIG . 1 . The system 600B may be utilized to rotationally 
is captured by an image capturing device in a first orienta - stabilize images and video as described herein . 
tion , for example , a portrait orientation . Subsequently , the 25 FIG . 6C illustrates a system 600C , such as a video camera 
image capturing device is rotated , and the video image 570 or camcorder , in which embodiments of the invention may 
is captured in a second orientation , for example , a landscape be practiced . The system 600B optionally includes all the 
orientation as shown in FIG . 5B . It is to be noted that the components of the system 100 discussed with reference to 
image capturing device can be rotated more or less than 90 FIG . 1 . The system 600C may be utilized to rotationally 
degrees . 30 stabilize images and video as described herein . 
When the captured video is replayed on a display , the Benefits of the present invention include the elimination 

captured video image will exhibit a rotation during play - of cant in captured images and the elimination of video 
back , due to the rotation of the image capturing device rotation by a software application at the time of capturing the 
during recording . To eliminate the rotation of the captured image or video . The images and video are processed or 
image during playback , the video captured in the first 35 edited real time by the image capturing device automatically , 
orientation and the video captured during rotation can be thereby eliminating the need to manually edit video or 
rotated to match the orientation of the captured video in the images after the fact . Furthermore , manual editing of images 
second orientation ( or final orientation , if multiple orienta - and video often requires expensive software , which is no 
tions exist ) . Thus , during playback of the captured video , the longer necessary due to embodiments herein . Thus , embodi 
rotation of the image capturing device is not apparent . The 40 ments described herein eliminate the need for user - per 
rotation of the video in the first orientation is facilitated by formed editing to remove undesired rotation from images 
one or more accelerometers ( which indicate the orientation and video , as well as the need for expensive software 
of the image capturing device ) and a photography applica - required to perform the editing . 
tion stored on the image capturing device . For example , While the foregoing is directed to embodiments of the 
rotation stabilization which is discussed with reference to 45 present invention , other and further embodiments of the 
FIGS . 1 - 3C may be applied to eliminate the perception of invention may be devised without departing from the basic 
rotation during video playback . scope thereof , and the scope thereof is determined by the 

Because the captured video was recorded in multiple claims that follow . 
orientations , the dimensions of the captured video will vary We claim : 
through the length of the captured video . To facilitate 50 1 . A method of processing a digital image , comprising : 
smoother playback of the captured video , vertical " black receiving an instruction to capture an image ; 
bars " may be added to the edges of the captured video so that in response to receiving the instruction , determining an 
the video has the same width throughout the entire playback . angle of cant and a magnitude of the angle of cant of an 
Optionally , horizontal black bars also be added to the top image capturing device in response to an angular 
and bottom of the images , as desired , to provide a uniform 55 velocity of rotation of the image capturing device , 
vertical height . FIG . 5C illustrates a video image 570 having wherein the angular velocity of rotation is derived from 
black bars 572 covering the outer portions thereof to give the acceleration of the image capturing device in at least 3 
appearance of constant width of the captured video during distinct dimensions ; 
video playback . For example , video captured in the portrait determining a rotation threshold to instruct image capture 
orientation ( See FIG . 5A ) and video captured in the land - 60 by the image capturing device in a portrait orientation 
scape orientation ( See FIG . 5B ) are displayed with a con or a landscape orientation , wherein the rotation thresh 
stant width due to the black bars 572 covering portions of the old is determined by the magnitude of the angle of cant 
video image 570 captured in the landscape orientation . Thus , concurrently with the instruction to capture an image ; 
as described above , video can be captured in multiple capturing the image ; 
orientations , and using methods herein the video can be 65 in response to capturing the image , rotating the captured 
displayed so that the difference is orientations is not notice image a number of degrees equal to the magnitude of 
able . the angle of cant to form a rotated image ; 
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in response to rotating the captured image , cropping the 8 . The non - transitory computer readable medium of claim 
rotated image , wherein cropping the image comprises 7 , wherein the instructions further cause the system to store 
fitting a first bounded rectangle within a second the captured image to a data storage on the image capturing 
bounded rectangle that bounds the rotated image , the device . device 
first bounded rectangle defining a reduced size of the 5 9 9 . A system , comprising : cropped image ; and 

a camera ; resizing the reduced size of the cropped image to a size of 
the captured image . a processing unit ; 

2 . The method of claim 1 , wherein the determining the one or more accelerometers ; and 
angle of cant comprises sensing the angle of cant using one 10 a non - transitory computer readable medium having a 
or more accelerometers within the image capturing device . sequence of instructions processing a digital image , 

3 . The method of claim 1 , further comprising storing the which when executed by the processing unit , causes the 
rotated image to a data storage on the image capturing system to : 
device . receive an instruction to capture an image ; 4 . The method of claim 3 , further comprising storing the in response to receiving the instruction , determine an captured image to a data storage on the image capturing 15 angle of cant and a magnitude of the angle of cant of device . 

5 . A non - transitory computer readable medium having a an image capturing device in response to an angular 
sequence of instructions for processing a digital image , velocity of rotation of the image capturing device , 
which when executed by a processing unit of a system , wherein the angular velocity of rotation is derived 
causes the system to : from acceleration of the image capturing device in at 

least 3 distinct dimensions ; receive an instruction to capture an image ; 
in response to receiving the instruction , determine an determine a rotation threshold to instruct image capture 

angle of cant and a magnitude of the angle of cant of an by the image capturing device in a portrait orienta 
image capturing device in response to an angular tion or a landscape orientation , wherein the rotation 
velocity of rotation of the image capturing device , 25 threshold is determined by the magnitude of the 
wherein the angular velocity of rotation is derived from angle of cant concurrently with the instruction to 
acceleration of the image capturing device in at least 3 capture an image ; 
distinct dimensions ; capture the image ; 

determine a rotation threshold to instruct image capture in response to capturing the image , rotate the captured 
by the image capturing device in a portrait orientation 30 image a number of degrees equal to the magnitude of 

the angle of cant to form a rotated image ; and or a landscape orientation , wherein the rotation thresh 
old is determined by the magnitude of the angle of cant in response to rotating the captured image , crop the 
concurrently with the instruction to capture an image ; rotated image , wherein cropping the image com 

capture the image ; prises fitting a first bounded rectangle within a 
in response to capturing the image , rotate the captured 35 second bounded rectangle that bounds the rotated 

image a number of degrees equal to the magnitude of image , the first bounded rectangle defining a reduced 
the angle of cant to form a rotated image ; size of the cropped image ; and 

in response to rotating the captured image , crop the resizing the reduced size of the cropped image to a size 
rotated image , wherein cropping the image comprises of the captured image . 
fitting a first bounded rectangle within a second 40 40 10 . The system of claim 9 , wherein the system is a smart 
bounded rectangle that bounds the rotated image , the 
first bounded rectangle defining a reduced size of the 11 . The system of claim 9 , wherein the system is a digital 
cropped image ; and camera . 

resizing the reduced size of the cropped image to a size of 12 . The system of claim 9 , wherein the determining the 
the captured image . 45 angle of cant comprises sensing the angle of cant using one 

6 . The non - transitory computer readable medium of claim or more accelerometers within the image capturing device . 
5 , wherein the determining the angle of cant comprises 13 . The system of claim 9 , wherein the instructions further 

cause the system to store the rotated image to a data storage sensing the angle of cant using one or more accelerometers 
within the image capturing device . on the image capturing device . 

7 . The non - transitory computer readable medium of claim fclaim 50 50 14 . The system of claim 13 , wherein the instructions 
5 , wherein the instructions further cause the system to store further cause the system to store the captured image to a data 
the rotated image to a data storage on the image capturing storage on the image capturing device . 
device . * * * * * 

phone . 


