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(57) ABSTRACT 

One or more techniques and/or systems are disclosed for 
generating improved planar panorama imagery, which may 
be used to view street-level, human-scale locations along a 
desired path, for example. One or more desired objects can be 
detected in Source imagery that may be used to produce the 
resulting planar panorama imagery. Respective object 
regions comprising a desired object can be identified in one or 
more frames of the source imagery. One or more portions of 
the source imagery that do not comprise the object region for 
the desired object can be joined with at least some of the one 
or more frames that do comprise the object region for the 
desired object. The resulting planar panorama imagery can 
thus comprise the desired object. Also, the planar panorama 
imagery can be generated so as to lack one or more non 
desired objects and/or adverse effects that may result there 
from. 
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PLANARPANORAMA IMAGERY 
GENERATION 

BACKGROUND 

0001 Digital photography can allow for a sequence of 
images to be stitched or glued together to provide for a rela 
tively seamless transition from one image to the next. Further, 
images, such as human-scale lateral images, can be collected 
while traveling along a route. Such as a street, and/or gener 
ated from other local imagery sources, for example. Stitching 
Such images together can provide a user experience of trav 
elling along a particular locale, for example. 

SUMMARY 

0002 This Summary is provided to introduce a selection 
of concepts in a simplified form that are further described 
below in the Detailed Description. This Summary is not 
intended to identify key factors or essential features of the 
claimed subject matter, nor is it intended to be used to limit 
the scope of the claimed subject matter. 
0003) A side or lateral-view of panoramic imagery may 
comprise a series of images (e.g., photo frames, video frames, 
etc.) Stitched/glued together to form a somewhat seamless 
view of the imagery. This type of planar panorama imagery 
typically displays many of the Stitched together images at the 
same time. Currently, images Stitched together in this manner 
can be utilized in conjunction with digital mapping services, 
where, for example, a user may view planar panorama-type 
images of a street associated with a map they may be viewing. 
0004. When moving laterally along planar panorama 
imagery a user might see different perspectives of objects in 
the panorama and/or objects in the images may be altered due 
to different viewing angles from which the different images 
were acquired and/or resulting from imprecisions in image 
Stitching processes, for example. A business sign may, for 
example, be comprised within/across two adjacent images of 
a planarpanorama image sequence, Such that a first portion of 
the sign is in a first image and a second portion of the sign is 
in a second image. When the adjacent images are stitched 
together a resulting view of the sign may be distorted due to 
respective (different) viewing angles of the first and second 
images and/or the Stitching process not aligning the images 
appropriately, for example. Further, the business sign may be 
fully or partially obscured by one or more other objects, such 
as a telephone pole, person, etc., where the sign may be more 
desirable to display than the obscuring object(s) in the result 
ing planar panorama of images. 
0005 Accordingly, one or more techniques and/or sys 
tems are disclosed that can provide for identifying one or 
more desired objects (e.g., interesting to a user) in one or more 
portions of planar panorama Source imagery (e.g., sequential 
images or frames collected along a path). Further, non-de 
sired objects (e.g., obscuring, distracting, and/or distorted 
objects) may be identified in at least some portions of the 
planarpanorama Source imagery. Regions in the source imag 
ery that comprise desired and/or non-desired objects can be 
identified, and merely those frames (e.g., or portions thereof) 
of the source imagery that comprise desired views (e.g., com 
prising desired objects and not non-desired objects) may be 
joined together to generate planar panorama imagery. 
0006. In one embodiment of generating planar panorama 
imagery, an object region, comprising a desired object, can be 
identified in one or more frames of planar panorama Source 
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imagery. Additionally, one or more portions of the planar 
panorama Source imagery, which do not comprise the desired 
object, can be joined with the one or more frames comprising 
the object region to generate the planar panorama imagery 
comprising the desired object. 
0007 To the accomplishment of the foregoing and related 
ends, the following description and annexed drawings set 
forth certain illustrative aspects and implementations. These 
are indicative of but a few of the various ways in which one or 
more aspects may be employed. Other aspects, advantages, 
and novel features of the disclosure will become apparent 
from the following detailed description when considered in 
conjunction with the annexed drawings. 

DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is a flow diagram illustrating an exemplary 
method for generating planar panorama imagery. 
0009 FIG. 2 is a flow diagram illustrating an example 
embodiment where one or more portions of one or more 
techniques described herein may be implemented. 
0010 FIG. 3 is a flow diagram illustrating an example 
embodiment where one or more portions of one or more 
techniques described herein may be implemented. 
0011 FIGS. 4A and 4B illustrate example embodiments 
where one or more portions of one or more techniques 
described herein may be implemented. 
0012 FIG. 5 is a component diagram illustrating an exem 
plary system for generating planar panorama imagery. 
0013 FIG. 6 is a component diagram illustrating an 
example embodiment where one or more systems described 
herein may be implemented. 
0014 FIG. 7 is an illustration of an exemplary computer 
readable medium comprising processor-executable instruc 
tions configured to embody one or more of the provisions set 
forth herein. 

0015 FIG. 8 illustrates an exemplary computing environ 
ment wherein one or more of the provisions set forth herein 
may be implemented. 

DETAILED DESCRIPTION 

0016. The claimed subject matter is now described with 
reference to the drawings, wherein like reference numerals 
are generally used to refer to like elements throughout. In the 
following description, for purposes of explanation, numerous 
specific details are set forth in order to provide a thorough 
understanding of the claimed Subject matter. It may be evi 
dent, however, that the claimed Subject matter may be prac 
ticed without these specific details. In other instances, struc 
tures and devices are shown in block diagram form in order to 
facilitate describing the claimed Subject matter. 
0017. As provided herein, a method may be devised that 
provides for mitigating partial or full loss of interesting 
objects in planar panorama imagery. Further, objects of inter 
est that may often be distorted due to incorrect meshing or 
joining of images in the planar panorama imagery may be 
addressed and/or appropriately corrected. Additionally, 
objects of distracting interest in the planarpanorama imagery, 
Such as people, moving cars, trees or poles, etc. that obscure 
interesting objects, can be accounted for by removal and/or by 
selecting a viewing angle with a desired result. In this way, for 
example, resulting planar panorama imagery may provide an 



US 2013/0106990 A1 

improved user experience, where desired objects can be 
viewed and the presence of non-desired objects may be miti 
gated. 
0018 FIG. 1 is a flow diagram illustrating an exemplary 
method 100 for generating planar panorama imagery. The 
exemplary method begins at 102. At 104, a desired object can 
be identified in planar panorama Source imagery (e.g., in one 
or more images or frames of the planar panorama Source 
imagery). In one embodiment, a desired object may comprise 
an object (e.g., sign, building, landmark, portion of scenery, 
lamp-post, person, vehicle, etc.) in an image or frame that can 
be targeted for further processing. As an example, the desired 
object may comprise a business sign (e.g., hotel, shop, res 
taurant, etc.) captured in an image (e.g., comprised in the 
planar panorama source imagery) on a front of a building 
within which the business is located. In this embodiment, for 
example, the business sign may comprise a positive object 
that is intended to be included in the resulting planar pan 
orama imagery (e.g., resulting from further processing), 
where the business sign may provide valuable information to 
a user viewing the planarpanorama imagery (e.g., in an online 
mapping application). 
0019. At 106, an object region comprising the desired 
object is identified in one or more frames of the planar pan 
orama source imagery. For example, the planar panorama 
Source imagery can comprise a series (e.g., in relative 
sequence) of images or frames, which may have been col 
lected along a path (e.g., road, Street highway, etc.). In this 
example, respective frames may capture short intervals of a 
side-view of the path (e.g., one side of the street, laterally). 
Further, the object region can comprise, or rather be com 
prised within, a portion of the frame (e.g., a defined group of 
pixels, Sub-pixels, etc.) that comprises the desired object 
(e.g., at least a portion of, or the entire object). 
0020. At 108, one or more portions of the planar panorama 
Source imagery that do not comprise the desired object are 
combined with the one or more frames that comprise the 
identified object region (e.g., where the portions of the planar 
panorama Source imagery may merely comprise (remaining) 
regions of frames because Some regions of the frames have 
been excised and/or are otherwise not usable (e.g., because 
they contain undesirable/non-desired objects, such as a tele 
phone pole, for example, and/or because they contain a 
desired object that has already been captured from another 
frame and thus “doubling may occur if the object in that 
region was re-presented)). In this way, the resulting planar 
panorama imagery comprises the desired object. For 
example, one or more frames that comprise the object region, 
indicating the desired object, can be selected to be meshed 
with (e.g., Stitched to, merged with, combined in some man 
ner, etc.) at least Some of the portions of the planar panorama 
source imagery that do not have the desired object. By select 
ing one or more frames that comprise a desired view of the 
desired object, the resulting planar panorama imagery, for 
example, can comprise the desired view of the desired object 
instead of a view that may provide an obscured view and/or 
distorted view of the desired object, for example. 
0021 FIG. 2 is a flow diagram illustrating an example 
embodiment 200 where one or more portions of one or more 
techniques described herein may be implemented. Planar 
panorama Source imagery 250 (e.g., images acquired while 
driving down a street, and/or generated from other imagery 
acquired while driving down a street (e.g., or other location) 
from the same and/or different sources) may be collected and 
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sequenced accordingly (e.g., in series illustrating a lateral 
view of one or more locations comprised along the street). At 
202, the planar panorama Source imagery 250 can be input to 
one or more object detectors, for example, where the one or 
more object detectors can respectively detect merely a par 
ticular object in image data. 
0022. In one embodiment, the planar panorama source 
imagery 250 can be input to a first object detector used for 
detecting merely a first object, and the planar panorama 
source imagery 250 can be input to a second object detector 
that may be used to merely detect a second object (e.g., and 
input to a third object detector to merely detect a third object, 
and so-on). As one example, a set of object detectors may 
comprise one or more of a building detector, person detector 
(e.g., faces and/or people), landscape detector (e.g., trees, 
bushes, etc.), vehicle detector (e.g., stopped and/or moving), 
sign detector (e.g., text detector for business and/or street 
signs), utility object detector (e.g., utility pole, stop light, 
power lines, etc.), road section detector (e.g., medians), busi 
ness logo detector, and/or building entryway detector (e.g., 
business entries, doors, etc.), etc. In this example, the planar 
panorama Source imagery 250 can be input to the plurality of 
object detectors, where one or more of the object detectors 
may be activated for detecting an object in the planar pan 
orama Source imagery 250. 
0023. At 204 in the example embodiment 200, one of more 
desired objects can be identified in the planar panorama 
Source imagery 250. In one embodiment, a desired object can 
be identified in the planar panorama Source imagery using a 
desired object detector, for example, that may be designed to 
detect a desired object from among one or more detected 
objects (e.g., and that may comprise one or more object 
detectors). At 206, an object region that comprises the iden 
tified desired object can be identified in the planar panorama 
Source imagery 250. In one embodiment, a first and a second 
desired object may be identified in the planar panorama 
Source imagery 250 (e.g., using first and second desired 
object detectors, respectively); and, in one embodiment, a 
first object region comprising the first desired object, and a 
second object region comprising the second desired object, 
can be identified in one or more frames (e.g., images) of the 
planar panorama Source imagery 250 (e.g., and a third, and 
fourth, etc.). 
0024. As an example, a desired object may be detected in 
image data (e.g., comprised in the planar panorama Source 
imagery 250) based on the objects shape, color, edge 
arrangement, and/or other characteristics, for example. Fur 
ther, in one example, using image data information provided 
by the object detection, a region in one of the frames of the 
image data that comprises the detected object can be identi 
fied. In one example, the object region identified in the frame 
may comprise a group of pixels and/or sub-pixels (e.g., color 
units described by the image data), which encompass the 
desired object. Additionally, in one example, a plurality of 
desired objects may be detected in the planar panorama 
source imagery 250, and, for the respective desired objects, a 
corresponding object region can be identified in at least one 
frame from the planar panorama Source imagery 250. 
0025. As an illustrative example, FIG. 4A illustrates an 
example embodiment 400 where one or more portions of one 
or more techniques described herein may be implemented. In 
this example 400, a set of frames or images 412 (e.g., photo 
graphs, video frames, etc.) may be arranged from one to 
sixteen, Such that they can represent a consecutive sequence 
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of images 412, for example, indicating a lateral view along 
one side of a path (e.g., road). In this example 400, the images 
412 are stacked, where frame number nine 410 is situated on 
top of the Stack (e.g., exposed in full view), with the frames 
one through eight 408 stacked underneath frame nine 410 to 
the left, and frames ten through sixteen stacked under frame 
number nine 410 to the right. 
0026. In this example 400, a desired object comprises a 
building 402. The building 402 is captured (e.g., at least 
partially) in frames six 404, seven 406, eight 408, and nine 
410. In one embodiment, the desired object 402 can be iden 
tified in the set of images 412, where the images 412 comprise 
at least a portion of the planar panorama Source imagery. In 
this embodiment, for example, an object region that com 
prises at least a portion of the desired object 402 may be 
identified in the respective frames six 404, seven 406, eight 
408, and nine 410. 
0027. Returning to FIG. 2, at 208, it may be determined 
whether two or more object regions, respectively comprising 
a desired object, overlap in a frame. As an illustrative 
example, FIG. 4B illustrates an example embodiment 450 
where one or more portions of one or more techniques 
described herein may be implemented. In frame number nine 
410 two objects 402, 414 may have been identified, for 
example, and an object region may have been determined for 
the respective objects 402, 414. As illustrated in the frame 
number nine 410, the objects 402,414 (e.g., and therefore the 
object regions) overlap, where the utility pole 414 may lie in 
front of the building 402. In the frame 408 of FIG. 4B, the 
building 402 and utility pole 414 do not overlap each other 
and, therefore, the respective object regions for the objects 
402, 414 may not overlap in the frame 408. 
0028. Returning to FIG. 2, if at least two identified object 
regions do not overlap in a frame of the planar panorama 
source imagery 250 (NO at 208), at least one frame can be 
selected that comprises a desired object, at 210. In one 
embodiment, at least one frame may be selected that com 
prises more than one desired object, where the object regions 
for the respective desired objects do not overlap (e.g., frame 
eight 408 of FIG. 4B). In another embodiment, a first frame 
may be selected, where the first frame comprises a first object 
region comprising a first desired object; and a second frame 
may be selected, where the second frame comprises a second 
object region comprising a second desired object. In this way, 
for example, if at least a portion of the planar panorama 
Source imagery comprises more than one desired object, 
merely those frames that comprise a non-overlapping view of 
the respective objects can be selected. 
0029 Ifat least two identified object regions do overlap in 
a frame (e.g., frame nine 410 of FIG. 4B) of the planar 
panorama source imagery 250 (YES at 208), at least one 
frame can be selected from the planarpanorama Source imag 
ery 250 that comprises a prioritized desired object. In one 
embodiment, a first desired object can be prioritized over a 
second desired object, such that the first desired object may be 
selected for inclusion in resulting planar panorama imagery 
over the second desired object (e.g., and/or an object may be 
excluded from resulting planar panorama imagery). In this 
embodiment, a first object region, comprising the first desired 
object, can be prioritized over a second object region com 
prising the second desired object (e.g., and/ora desired object 
may be prioritized over a non-desired object, and/or a first 
non-desired object may be prioritized over a second non 
desired object, etc.), based on the assigned prioritizations. As 
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one example, a building and/or building sign may be assigned 
a higher prioritization thana utility pole, due to a likelihood of 
a user desiring to view the building and/or building sign in the 
resulting planar panorama imagery rather than a utility pole, 
for example. 
0030. As an illustrative example, in FIG. 4B, the frame 
number nine 410 may comprise overlapping object regions 
for the object 402, a building, and object 414, a utility pole. In 
this example, the frame number seven 406 may merely com 
prise the object region for the building object 402, based on a 
viewing angle 406A from which the image was captured. 
That is, for example, a viewing angle 410A for the frame 
number nine 410 may have placed the utility pole object 414 
in front of the building object 402, based on a foreground 
distance between the utility pole and building from the view 
ing point 410A. In one example, the viewing angle 406A may 
provide for a view of the building, unobscured by the utility 
pole. Therefore, in this embodiment, for example, the frame 
number seven 406 may be selected, as it merely comprises the 
desired object 402, which is prioritized over the utility pole, 
and frame number seven 406 comprises the building 402 
without the utility pole 414 overlapping. 
0031. In one embodiment, a frame that is selected from the 
one or more frames, such as to join with the one or more 
portions of the planar panorama Source imagery, can com 
prise an object region that comprises an entirety of the desired 
object. As an illustrative example, in FIG. 4B, the frame 
number six 404 comprises merely a portion of the building 
object 402, which may be a result of a viewing angle 404A 
from which the image was captured. However, the frame 
seven 406 (e.g., and eight 408, and nine 410) comprises and 
entirety of the building object 402. In this embodiment, the 
frame seven 406 may be selected to join with the one or more 
portions of the planar panorama Source imagery over the 
frame six 404. 
0032. In this way, for example, the entire desired object 
can be included (e.g., not just a portion of the object) in any 
resulting planar panorama imagery. As one example, a 
desired object may comprise a business sign (e.g., indicating 
a name and/or logo for a business). It may be desirable to 
include the names of businesses in Street level, human view 
imagery, for example, so that a user can identify a desired 
business on a map (e.g., which may otherwise not be visible if 
merely a portion of a business sign was included). Further, in 
one embodiment, by selecting merely one frame that com 
prises the desired object in its entirety, for example, when 
frames are joined with the planar panorama Source imagery 
that do not comprise the desired object, merely one instance 
of the desired object may be included in resulting imagery 
(e.g., and not two instances of the building sign and/or addi 
tional portions of the building). 
0033 Returning to FIG. 2, at 214, the one or more selected 
frames, comprising the desired object(s), can be joined with 
one or more portions of the planar panorama Source imagery 
that do not comprise the desired object(s). In one embodi 
ment, the joining can result in planar panorama imagery 252 
that comprises one or more desired objects. As one example, 
a frame that comprises a business sign and/or logo can be 
joined with a first portion of the planar panorama Source 
imagery at a first side of the frame, and joined with a second 
portion of the planar panorama source imagery at a second 
side of the frame. 

0034. As an illustrative example, in FIGS. 4A and 4B, the 
frame seven 406 may be selected for joining with the planar 



US 2013/0106990 A1 

panorama Source imagery, as it comprises the desired object 
402. In one example, neighboring frames (e.g., six 404, eight 
408 and nine 410) may not be selected for joining to the 
Source imagery, as they comprise an instance of the desired 
object 402 (e.g., or a portion thereof), which can result in an 
undesirable “doubling affect of the object in the planar pan 
orama imagery. In this example, a left portion of the resulting 
planar panorama imagery may comprise the frames 412 from 
five to one of the planarpanorama Source imagery, and a right 
portion of the resulting planar panorama imagery may com 
prise the frames 412 from ten to sixteen of the planar pan 
orama Source imagery. Further, in this example, because there 
is some overlap between the frames 412, details of the planar 
panorama Source imagery may not be lost by omitting some 
frames from the resulting planar panorama imagery. 
0035. It may be appreciated that, in one embodiment, 
frames need not be dropped (e.g., not used) merely because 
they contain a desired object which has already been captured 
from another frame and/or they contain a non-desired object. 
Rather, remaining portions (e.g., regions) of the frame can 
still be used. For example, the remainder of a frame is still 
usable where an object region of that frame comprises an 
object that has already been obtained from a different frame 
(e.g., merely the object region of that frame would not be 
used, such as to avoid "doubling, for example). Similarly, a 
negative region of a frame comprising a non-desired object 
may be excised from that frame leaving the remainder of the 
frame usable. For example, regions of frames six 404 and/or 
seven 406 that do not comprise the house may still be usable 
where the house has already been captured from another 
frame, such as frame eight 408, for example. Similarly, 
regions of frame eight 408 that do not comprise the telephone 
pole (non-desired object) may usable for joining with other 
frames and/or regions of frames, for example. It may be 
appreciated that such “region level granularity is applicable 
to one or more of the embodiments (e.g., method(s), system 
(S), etc.) provided herein. 
0.036 Further, as an example, the planar panorama imag 
ery (e.g., 252 of FIG.2) resulting from joining the one or more 
frames with the one or more portions of the planar panorama 
Source imagery (e.g., 250 of FIG. 2), may comprise a plurality 
of desired objects, which have respectively been detected by 
a corresponding desired object detector, and for which a 
corresponding object region was identified. Additionally, as 
one example, based on a prioritization of respective desired 
objects, one or more frames may be selected that comprise a 
view of some, but not all of the desired objects, and/or a frame 
may comprise more than one desired object. 
0037 FIG. 3 is a flow diagram illustrating an example 
embodiment 300 where one or more portions of one or more 
techniques described herein may be implemented. At 302, 
planar panorama source imagery 350 (e.g., 250 from FIG. 2) 
can be input to one or more negative object detectors. In one 
embodiment, a negative object detector may be used to iden 
tify a non-desired object in the planarpanorama Source imag 
ery 350. As one example, a non-desired object can comprise 
an object that may reduce a user experience when the user 
views resulting planar panorama imagery 352. Such as an 
object that obscures a view of a desired object (e.g., a tree in 
front of a sign indicating a name of a business), people present 
on a sidewalk, cars, utility structures, etc. 
0038. At 304 in the example embodiment 300, one or more 
non-desired objects can be identified in the planar panorama 
Source imagery 350, for example, using the one or more 
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negative object detectors. As an example, users typically view 
a planarpanorama in conjunction with a mapping service that 
indicates a particular location, so that the user may become 
familiar with the environment at the location, or to browse 
various locations for desired businesses and/or landmarks. In 
one example, non-desired objects may be identified, which 
can be at least partially removed from the resulting planar 
panorama imagery viewed by the user, thereby improving the 
user experience. At 306, a negative object region can be 
identified in the one or more negative object frames, of the 
planar panorama Source imagery 350, for the respective one 
or more non-desired objects, where the negative object region 
can comprise at least a portion of the non-desired object. 
0039. At 308, it may be determined whether at least one 
frame is available in the planar panorama source imagery 350 
that does not comprise the negative object region. As an 
illustrative example, in FIG. 4B, the non-desired object may 
comprise a utility pole 414 that partially obscures a view of a 
desired object 402, the building, in frame number 410. In the 
example 450, frame number seven 406 comprises a view of 
the desired object 402, but does not comprise the non-desired 
object 414. 
0040. Returning to FIG.3, if at least one frame is available 
that does not comprise the negative object region (YES at 
308), the at least one frame without the non-desired object can 
be selected (e.g., select a non-negative frame) for joining with 
the planar panorama source imagery 350, at 310. If at least 
one frame is not available that does not comprise the negative 
object region (NO at 308), at least one negative frame that 
comprises the negative object region may be selected, for 
example, where the negative object region is arranged in a 
way that allows it to be removed with little to no effect one or 
more desired objects in the negative frame. For example, a 
negative frame may comprise the negative object region in 
Such a way that it may be removed (e.g., cut out, covered, 
stitched over with another frame) from the frame without 
removing at least a portion of a desired object. As an illustra 
tive example, in FIG. 4B, frame number eight 408 comprises 
a view of the desired object 402 and the non-desired object 
414. In this example, the negative object region comprising 
the non-desired object 414 may be removed without remov 
ing a portion of the desired object 402. 
0041 Returning to FIG.3, at 314, the one or more portions 
of the planarpanorama Source imagery can be joined with the 
one or more frames, that may not comprise the non-desired 
object(s), resulting in the planar panorama imagery 352 not 
comprising the non-desired object, and comprising one or 
more desired objects. In one embodiment, a non-negative 
frame that does not comprise the non-desired object, can be 
joined with the one or more portions of the planar panorama 
Source imagery 350, resulting in the planar panorama imag 
ery 352 not comprising the non-desired object (e.g., via path 
310). In one embodiment, the negative object region can be 
cut from at least one of the negative frames selected, and the 
cut negative frame can be joined with the one or more portions 
of the planar panorama source imagery 350, resulting in the 
planarpanorama imagery 352 not comprising the non-desired 
object (e.g., via path 312). It may be appreciated that aspects 
illustrated with respect to FIG. 2 and aspects illustrated with 
respect to FIG.3 may be combined Such that planarpanorama 
Source imagery comprising both desired objects and non 
desired objects may be used to produce planar panorama 
imagery comprising a desired object but not comprising a 
non-desired object, for example. 
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0042. A system may be devised that can mitigate partial or 
complete loss, and/or distortion of interesting objects in a 
planar panorama of images, such as a human scale view of a 
street side panorama. Objects of interest that may be distorted 
due to misalignment of neighboring images may be appro 
priately meshed. Further, those objects that may obscure an 
interesting object or are of a distracting interest in the planar 
panorama, Such as people, moving cars, trees or poles, etc. 
may be removed and/or meshed in a way that provides a 
desired view. Resulting planar panorama imagery may pro 
vide an improved view of desired objects, where the influence 
of non-desired objects may be mitigated. 
0043 FIG.5 is a component diagram illustrating an exem 
plary system 500 for generating planar panorama imagery. In 
the exemplary system 500, a computer-based processor 502, 
configured to process data for the system 500, is operably 
coupled with a desired object detection component 504. The 
desired object detection component 504 is configured to iden 
tify a desired object in one or more frames 552 of planar 
panorama Source imagery 550. A desired object can comprise 
an image of an object, comprised in image data, for example, 
which may be of interest to a user of resulting planar pan 
orama imagery 554 (e.g., used in association with a mapping 
application to view street-level, human-scale imagery of a 
desired location). 
0044. In the exemplary system 500, an image joining com 
ponent 506 is operably coupled with the desired object detec 
tion component 504. The image joining component 506 is 
configured to join one or more portions (e.g., regions) of the 
planar panorama Source imagery 550, which do not comprise 
the desired object, with the one or more frames 552 compris 
ing the desired object, resulting in the planar panorama imag 
ery 554. For example, a frame 552 of the planar panorama 
source imagery 550, comprising the desired object, may be 
joined with a first appropriate portion of the planar panorama 
Source imagery 550, not comprising the desired object, at a 
first side of the frame; and may be joined with a second 
appropriate portion of the planar panorama Source imagery 
550, not comprising the desired object, at a second side of the 
frame, by the image joining component 506. In this way, for 
example, merely a desired view of the desired object (e.g., not 
distorted, and/or an entirety of the object) is comprised in the 
resulting planar panorama imagery 552, and/or merely a 
single view (e.g., not multiple instances and/or partial arti 
facts) is comprised in the resulting planar panorama imagery 
552. 
0045 FIG. 6 is a component diagram illustrating an 
example embodiment 600 where one or more systems 
described herein may be implemented. In this example 600, 
an extension of FIG. 5 is provided and thus description of 
elements, components, etc. described with respect to FIG. 5 
may not be repeated for simplicity. In the example embodi 
ment 600, a frame selection component 612 can be configured 
to select at least a first frame 654 from the one or more frames 
652 for the image joining component 506. The first frame 654 
can comprise an object region 658 comprising a desired 
object. 
0046. In one embodiment, the desired object detection 
component 504 can be configured to identify one or more 
object regions 658 in the one or more frames 652 of the planar 
panorama Source imagery 650. In this embodiment, the one or 
more object regions 658 may respectively comprise at least 
one desired object. As one example, the desired object detec 
tion component 504 may identify a plurality of frames 652 
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that comprise the desired object, and identify an object region 
658 in the respective plurality of frames 652. In this example, 
the frame selection component 612 may identify a frame 654, 
from the plurality of frames 652, which comprises a desired 
view of the desired object. In this example, this selected frame 
654, comprising the object region 658 with the desired view 
of the desired object, may be provided to the image joining 
component 506. 
0047. In the example embodiment 600, the desired object 
detection component 504 can comprise a plurality of object 
detectors 610, where the respective object detectors 610 can 
be configured to detect merely one type of object in the planar 
panorama Source imagery 650. As an example, the plurality of 
detectors 610 may comprise a building detector, a person 
detector, landscape detector (e.g., trees, bushes, etc.), vehicle 
detector (e.g., stopped and/or moving), sign detector (e.g., 
text detector for business and/or street signs), utility object 
detector (e.g., utility pole, stop light, power lines, etc.), road 
section detector (e.g., medians), business logo detector, and/ 
or building entryway detector (e.g., business entries, doors, 
etc.), etc. In one embodiment, respective detectors may be 
activated and/or deactivated to provide a desired detection 
result. 

0048. In one embodiment, the plurality of object detectors 
610 may comprise one or more positive object detectors that 
can be configured to detect a desired object, where the desired 
object may be intended to be included in the resulting planar 
panorama imagery 656. For example, a desired object can 
comprise things that a user of the resulting planar panorama 
imagery 656 may find useful. Such as building signs, build 
ings, Street signs, landmarks, street features, etc. In this 
example, detectors 610 that detect these desired objects may 
comprise positive object detectors. 
0049. In one embodiment, the plurality of object detectors 
610 may comprise one or more negative object detectors that 
can be configured to detect a non-desired object, where the 
non-desired object may comprise an object that is not 
intended to be included in the resulting planar panorama 
imagery 656. For example, a non-desired object may com 
prise an item in an image that can reduce the user experience, 
Such as objects that obscure a view of a desired object (e.g., 
trees, utility poles, etc.), objects that distract from a view of a 
location (e.g., moving cars, people, etc.), and/or distorted 
objects, etc. In this example, a detector 610 that detects a 
non-desired object may comprise negative object detector. 
0050. In the example embodiment 600, an object prioriti 
Zation component 614 can be configured to prioritize selec 
tion of a first desired object over selection of a second desired 
object for inclusion in the resulting planar panorama imagery 
656. The prioritization can be based at least upon a first 
desired prioritization associated with the first desired object 
and a second desired prioritization associated with the second 
desired object. As an example, certain objects may have a 
higher priority for a user of the resulting planar panorama 
imagery 656, Such as business signs/logos that may identify a 
particular business, over other objects, such as landscapes 
features. In one embodiment, object prioritization may be 
assigned based on user input, or may be assigned using a 
default setting (e.g., programmatically). In this way, for 
example, the object prioritization component 614 can provide 
for selection of a frame that may comprise a desired view of 
a higher priority object over selection of a frame that com 
prises a view of a lower priority object. 
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0051. In one embodiment, the image joining component 
506 can be configured to generate the resulting planar pan 
orama imagery 656, where the resulting planar panorama 
imagery comprises a first desired object if the first desired 
object is prioritized over a second object and a first object 
region, comprising the first desired object, overlaps a second 
object region, comprising the second desired object, in the 
planar panorama source imagery 650. That is, for example, if 
the first and second desired objects overlap in one or more 
frames 652 of the planar panorama source imagery 650, the 
object prioritization component 614 can provide for selecting 
a frame that merely comprises the first object, and/or a frame 
that allows for cutting out the second object without affecting 
a view of the first object. Further, the object prioritization 
component 614 can provide for selecting a frame that com 
prises a view of both the first and second object, where they do 
not overlap, if available (e.g., 408 of FIG. 4B). 
0052. In one embodiment, the frame selection component 
612 may be configured to select one or more of the one or 
more frames 652 for the image joining component 506, by 
selecting at least a first frame 654 that comprises at least a 
desired view of the desired object (e.g., unobscured, undis 
torted, an entirety of the object, etc.). In one embodiment, the 
frame selection component 612 can select at least a second 
frame 654, from the one or more frames, where the second 
frame does not comprise a non-desired object, for example, 
effectively removing the non-desired object from the result 
ing planar panorama imagery 656. 
0053. In one embodiment, the frame selection component 
612 can select at least a third frame 654, from the one or more 
frames 652, where the third frame can comprise a desired 
view of the non-desired object (e.g., a view that does not 
obscure a desired object). Further, in this embodiment, the 
desired view of the non-desired object may allow for the 
non-desired object to be cut from the third frame, resulting in 
desired planar panorama imagery 656, for example, without 
the non-desired object. 
0054 Still another embodiment involves a computer-read 
able medium comprising processor-executable instructions 
configured to implement one or more of the techniques pre 
sented herein. An exemplary computer-readable medium that 
may be devised in these ways is illustrated in FIG. 7, wherein 
the implementation 700 comprises a computer-readable 
medium 708 (e.g., a CD-R, DVD-R, or a platter of a hard disk 
drive), on which is encoded computer-readable data 706. This 
computer-readable data 706 in turn comprises a set of com 
puter instructions 704 configured to operate according to one 
or more of the principles set forth herein. In one such embodi 
ment 702, the processor-executable instructions 704 may be 
configured to perform a method. Such as at least some of the 
exemplary method 100 of FIG. 1, for example. In another 
such embodiment, the processor-executable instructions 704 
may be configured to implement a system, Such as at least 
some of the exemplary system 500 of FIG. 5, for example. 
Many such computer-readable media may be devised by 
those of ordinary skill in the art that are configured to operate 
in accordance with the techniques presented herein. 
0055 Although the subject matter has been described in 
language specific to structural features and/or methodologi 
cal acts, it is to be understood that the subject matter defined 
in the appended claims is not necessarily limited to the spe 
cific features or acts described above. Rather, the specific 
features and acts described above are disclosed as example 
forms of implementing the claims. 
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0056. As used in this application, the terms “component.” 
“module.” “system”, “interface', and the like are generally 
intended to refer to a computer-related entity, either hard 
ware, a combination of hardware and Software, Software, or 
Software in execution. For example, a component may be, but 
is not limited to being, a process running on a processor, a 
processor, an object, an executable, a thread of execution, a 
program, and/or a computer. By way of illustration, both an 
application running on a controller and the controller can be 
a component. One or more components may reside within a 
process and/or thread of execution and a component may be 
localized on one computer and/or distributed between two or 
more computers. 
0057. Furthermore, the claimed subject matter may be 
implemented as a method, apparatus, or article of manufac 
ture using standard programming and/or engineering tech 
niques to produce Software, firmware, hardware, or any com 
bination thereof to control a computer to implement the 
disclosed subject matter. The term “article of manufacture' as 
used herein is intended to encompass a computer program 
accessible from any computer-readable device, carrier, or 
media. Of course, those skilled in the art will recognize many 
modifications may be made to this configuration without 
departing from the scope or spirit of the claimed subject 
matter. 

0.058 FIG. 8 and the following discussion provide a brief, 
general description of a suitable computing environment to 
implement embodiments of one or more of the provisions set 
forth herein. The operating environment of FIG. 8 is only one 
example of a suitable operating environment and is not 
intended to Suggest any limitation as to the scope of use or 
functionality of the operating environment. Example comput 
ing devices include, but are not limited to, personal comput 
ers, server computers, hand-held or laptop devices, mobile 
devices (such as mobile phones, Personal Digital Assistants 
(PDAs), media players, and the like), multiprocessor systems, 
consumer electronics, mini computers, mainframe comput 
ers, distributed computing environments that include any of 
the above systems or devices, and the like. 
0059 Although not required, embodiments are described 
in the general context of “computer readable instructions' 
being executed by one or more computing devices. Computer 
readable instructions may be distributed via computer read 
able media (discussed below). Computer readable instruc 
tions may be implemented as program modules. Such as func 
tions, objects, Application Programming Interfaces (APIs), 
data structures, and the like, that perform particular tasks or 
implement particular abstract data types. Typically, the func 
tionality of the computer readable instructions may be com 
bined or distributed as desired in various environments. 

0060 FIG. 8 illustrates an example of a system 800 com 
prising a computing device 812 configured to implement one 
or more embodiments provided herein. In one configuration, 
computing device 812 includes at least one processing unit 
816 and memory 818. Depending on the exact configuration 
and type of computing device, memory 818 may be volatile 
(such as RAM, for example), non-volatile (such as ROM, 
flash memory, etc., for example) or some combination of the 
two. This configuration is illustrated in FIG. 8 by dashed line 
814. 

0061. In other embodiments, device 812 may include 
additional features and/or functionality. For example, device 
812 may also include additional storage (e.g., removable 
and/or non-removable) including, but not limited to, mag 
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netic storage, optical storage, and the like. Such additional 
storage is illustrated in FIG. 8 by storage 820. In one embodi 
ment, computer readable instructions to implement one or 
more embodiments provided herein may be in storage 820. 
Storage 820 may also store other computer readable instruc 
tions to implement an operating system, an application pro 
gram, and the like. Computer readable instructions may be 
loaded in memory 818 for execution by processing unit 816, 
for example. 
0062. The term “computer readable media” as used herein 
includes computer storage media. Computer storage media 
includes Volatile and nonvolatile, removable and non-remov 
able media implemented in any method or technology for 
storage of information Such as computer readable instructions 
or other data. Memory 818 and storage 820 are examples of 
computer storage media. Computer storage media includes, 
but is not limited to, RAM, ROM, EEPROM, flash memory or 
other memory technology, CD-ROM, Digital Versatile Disks 
(DVDs) or other optical storage, magnetic cassettes, mag 
netic tape, magnetic disk storage or other magnetic storage 
devices, or any other medium which can be used to store the 
desired information and which can be accessed by device 
812. Any Such computer storage media may be part of device 
812. 

0063. Device 812 may also include communication con 
nection(s) 826 that allows device 812 to communicate with 
other devices. Communication connection(s) 826 may 
include, but is not limited to, a modem, a Network Interface 
Card (NIC), an integrated network interface, a radio fre 
quency transmitter/receiver, an infrared port, a USB connec 
tion, or other interfaces for connecting computing device 812 
to other computing devices. Communication connection(s) 
826 may include a wired connection or a wireless connection. 
Communication connection(s) 826 may transmit and/or 
receive communication media. 
0064. The term “computer readable media' may include 
communication media. Communication media typically 
embodies computer readable instructions or other data in a 
"modulated data signal” Such as a carrier wave or other trans 
port mechanism and includes any information delivery 
media. The term “modulated data signal” may include a sig 
nal that has one or more of its characteristics set or changed in 
Such a manner as to encode information in the signal. 
0065 Device 812 may include input device(s) 824 such as 
keyboard, mouse, pen, Voice input device, touch input device, 
infrared cameras, video input devices, and/or any other input 
device. Output device(s) 822 such as one or more displays, 
speakers, printers, and/or any other output device may also be 
included in device 812. Input device(s) 824 and output device 
(s) 822 may be connected to device 812 via a wired connec 
tion, wireless connection, or any combination thereof. In one 
embodiment, an input device or an output device from 
another computing device may be used as input device(s) 824 
or output device(s) 822 for computing device 812. 
0066 Components of computing device 812 may be con 
nected by various interconnects, such as a bus. Such intercon 
nects may include a Peripheral Component Interconnect 
(PCI), such as PCI Express, a Universal Serial Bus (USB), 
firewire (IEEE 1394), an optical bus structure, and the like. In 
another embodiment, components of computing device 812 
may be interconnected by a network. For example, memory 
818 may be comprised of multiple physical memory units 
located in different physical locations interconnected by a 
network. 
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0067 Those skilled in the art will realize that storage 
devices utilized to store computer readable instructions may 
be distributed across a network. For example, a computing 
device 830 accessible via network 828 may store computer 
readable instructions to implement one or more embodiments 
provided herein. Computing device 812 may access comput 
ing device 830 and download a part or all of the computer 
readable instructions for execution. Alternatively, computing 
device 812 may download pieces of the computer readable 
instructions, as needed, or some instructions may be executed 
at computing device 812 and some at computing device 830. 
0068. Various operations of embodiments are provided 
herein. In one embodiment, one or more of the operations 
described may constitute computer readable instructions 
stored on one or more computer readable media, which if 
executed by a computing device, will cause the computing 
device to perform the operations described. The order in 
which some or all of the operations are described should not 
be construed as to imply that these operations are necessarily 
order dependent. Alternative ordering will be appreciated by 
one skilled in the art having the benefit of this description. 
Further, it will be understood that not all operations are nec 
essarily present in each embodiment provided herein. 
0069. Moreover, the word “exemplary” is used herein to 
mean serving as an example, instance, or illustration. Any 
aspect or design described herein as “exemplary' is not nec 
essarily to be construed as advantageous over other aspects or 
designs. Rather, use of the word exemplary is intended to 
present concepts in a concrete fashion. As used in this appli 
cation, the term 'or' is intended to mean an inclusive 'or' 
rather than an exclusive “or'. That is, unless specified other 
wise, or clear from context, “X employs A or B is intended to 
mean any of the natural inclusive permutations. That is, if X 
employs A: X employs B; or X employs both A and B, then “X 
employs A or B is satisfied under any of the foregoing 
instances. Further, at least one of A and B and/or the like 
generally means A or B or both A and B. In addition, the 
articles “a” and “an as used in this application and the 
appended claims may generally be construed to mean “one or 
more' unless specified otherwise or clear from context to be 
directed to a singular form. 
0070 Also, although the disclosure has been shown and 
described with respect to one or more implementations, 
equivalent alterations and modifications will occur to others 
skilled in the art based upon a reading and understanding of 
this specification and the annexed drawings. The disclosure 
includes all such modifications and alterations and is limited 
only by the scope of the following claims. In particular regard 
to the various functions performed by the above described 
components (e.g., elements, resources, etc.), the terms used to 
describe Such components are intended to correspond, unless 
otherwise indicated, to any component which performs the 
specified function of the described component (e.g., that is 
functionally equivalent), even though not structurally equiva 
lent to the disclosed structure which performs the function in 
the herein illustrated exemplary implementations of the dis 
closure. In addition, while a particular feature of the disclo 
sure may have been disclosed with respect to only one of 
several implementations, such feature may be combined with 
one or more other features of the other implementations as 
may be desired and advantageous for any given or particular 
application. Furthermore, to the extent that the terms 
“includes”, “having”, “has”, “with', or variants thereofare 
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used in either the detailed description or the claims, such 
terms are intended to be inclusive in a manner similar to the 
term "comprising.” 
What is claimed is: 
1. A computer-based method for generating planar pan 

orama imagery, comprising: 
identifying an object region in one or more frames of planar 

panorama Source imagery, the object region comprising 
a desired object; and 

joining one or more portions of the planarpanorama Source 
imagery, not comprising the desired object, with the one 
or more frames comprising the object region, to generate 
the planar panorama imagery comprising the desired 
object, at least a portion of the method performed by a 
processing unit. 

2. The method of claim 1, comprising identifying the 
desired object in the planar panorama Source imagery using 
an object detector. 

3. The method of claim 1, comprising selecting merely a 
first frame from the one or more frames to join with the one or 
more portions of the planar panorama Source imagery. 

4. The method of claim 1, comprising selecting a first frame 
from the one or more frames to join with the one or more 
portions of the planar panorama Source imagery, the first 
frame comprising an entirety of the desired object. 

5. The method of claim 1, comprising identifying the 
desired object in the planar panorama Source imagery, com 
prising: 

identifying a first desired object in the planar panorama 
Source imagery; and 

identifying a second desired object in the planar panorama 
Source imagery. 

6. The method of claim 5, identifying the object region 
comprising: 

identifying a first object region comprising the first desired 
object in one or more first frames of the planarpanorama 
Source imagery; and 

identifying a second object region comprising the second 
desired object in one or more second frames of the planar 
panorama Source imagery. 

7. The method of claim 6, comprising prioritizing the first 
object region over the second object region based on a first 
priority associated with the first object region and a second 
priority associated with the second object region. 

8. The method of claim 6, the joining resulting in: 
the planar panorama imagery comprising merely the first 

desired object if the first desired object is prioritized over 
the second desired object and the first object region and 
the second object region overlap in the planar panorama 
imagery; else 

the planar panorama imagery comprising the first desired 
object and the second desired object. 

9. The method of claim 1, comprising identifying a nega 
tive object region in one or more negative frames of the planar 
panorama source imagery, the negative object region com 
prising a non-desired object. 

10. The method of claim 9, comprising joining the one or 
more portions of the planar panorama Source imagery with 
the one or more frames, resulting in the planar panorama 
imagery not comprising the non-desired object. 
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11. The method of claim 9, comprising one or more of: 
selecting a first frame that does not comprise the non 

desired object, from the one or more frames to join with 
the one or more portions of the planar panorama Source 
imagery; and 

cutting the negative object region from at least a second 
frame of the one or more negative frames, and joining 
the one or more portions of the planar panorama Source 
imagery with at least the second frame. 

12. A system for generating planar panorama imagery, 
comprising: 

a computer-based processor configured to process data for 
the system; 

a desired object detection component, operably coupled 
with the processor, configured to identify a desired 
object in one or more frames of planar panorama Source 
imagery; and 

an image joining component, operably coupled with the 
desired object detection component, configured to join 
one or more portions of the planar panorama Source 
imagery, not comprising the desired object, with the one 
or more frames comprising the desired object, resulting 
in the planar panorama imagery. 

13. The system of claim 12, the desired object detection 
component configured to identify an object region in the one 
or more frames of the planar panorama Source imagery, the 
object region comprising the desired object. 

14. The system of claim 13, comprising a frame selection 
component configured to select at least a first frame from the 
one or more frames for the image joining component, the first 
frame comprising the object region comprising the desired 
object. 

15. The system of claim 12, the desired object detection 
component comprising a plurality of object detectors, the 
respective object detectors configured to identify merely one 
type of object in the planar panorama Source imagery. 

16. The system of claim 15, the plurality of object detectors 
comprising one or more of 

one or more positive object detectors configured to detect 
the desired object, the desired object intended to be 
included in the resulting planar panorama imagery; and 

one or more negative object detectors configured to detect 
a non-desired object, the non-desired object intended 
not to be included in the resulting planar panorama 
imagery. 

17. The system of claim 12, comprising an object prioriti 
Zation component configured to prioritize selection of a first 
desired object over selection of a second desired object for 
inclusion in the resulting planar panorama imagery, based at 
least upon a first desired prioritization associated with the first 
desired object and a second desired prioritization associated 
with the second desired object. 

18. The system of claim 17, the image joining component 
configured to generate the resulting planar panorama imag 
ery, the resulting planar panorama imagery comprising: 

the first desired object if the first desired object is priori 
tized over the second desired object and a first object 
region, comprising the first desired object, overlaps a 
second object region, comprising the second desired 
object, in the planar panorama Source imagery; else 

the first desired object and the second desired object. 
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19. The system of claim 12, comprising a frame selection 
component configured to select one or more of the one or 
more frames for the image joining component, comprising 
one or more of: 

Selecting at least a first frame, from the one or more frames, 
the first frame comprising at least a desired view of the 
desired object; 

Selecting at least a second frame, from the one or more 
frames, the second frame not comprising a non-desired 
object; and 

Selecting at least a third frame, from the one or more 
frames, the third frame comprising a desired view of the 
non-desired object, the desired view of the non-desired 
object resulting in the desired planar panorama imagery 
when the non-desired object is cut from the third frame. 

20. A computer readable medium comprising computer 
executable instructions that when executed via a processor 
perform a method for generating planar panorama imagery, 
comprising: 

identifying an object region in one or more frames of planar 
panorama Source imagery, the object region comprising 
a desired object; 

identifying a negative object region in one or more negative 
frames of the planarpanorama Source imagery, the nega 
tive object region comprising a non-desired object; and 

joining one or more portions of the planarpanorama Source 
imagery with at least some of the one or more frames and 
at least Some of the one or more negative frames in a 
manner that generates the planar panorama imagery 
comprising the desired object and not comprising the 
non-desired object. 

k k k k k 
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