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(54) BUILDING HEIGHT CALCULATION METHOD AND APPARATUS, AND STORAGE MEDIUM

(57) Embodiments of the present invention disclose a building height calculation method, device, and storage me-
dium. The method includes: acquiring an original picture including an image of a building; projecting the original picture
to a surface of a preset sphere to form a projected picture; performing an edge detection on the image of the building
in the projected picture to acquire a pixel height of the building; determining a projection angle of the projection on the
preset sphere based on the pixel height of the building; and determining a height of the building based on the projection
angle and a distance between the building and a capturing position of the original picture. In the embodiments of the
present invention, a projection angle of a building is determined based on an original picture including an image of the
building, and the height of the building is determined based on the projection angle and a distance between the building
and a capturing position of the original picture. Hence, the height of the building can be obtained automatically and
quickly based on the picture without manual involvements, thus reducing the cost of acquisition while improving the
acquisition efficiency.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present patent application claims priority to
Chinese Patent Application No. 201510631698.1 filed on
September 29, 2015 by Baidu Online Network Technol-
ogy (Beijing) Co., Ltd., and entitled "Building Height Cal-
culation Method and Device", which is incorporated here-
in by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of elec-
tronic map presentation, and more particularly to a build-
ing height calculation method, device, and storage me-
dium.

BACKGROUND

[0003] As smart terminal devices are increasingly
more popular and ubiquitous, and more and more people
choose to drive to visit family and relatives, to adventure
and travel, electronic maps are used more frequently. A
user can conveniently locate a target location by using
an electronic map, or enter a keyword on the electronic
map to search for relevant information about shops or
tourist spots of interest.
[0004] In the prior art, because the screen size of a
smart terminal is fixed, the size of the display area in the
electronic map is constant. Therefore, high-quality points
of interest (POI) need to be selected on the electronic
map, and preferentially presented to the user. The high-
quality points of interest are selected based on the fol-
lowing principle: the importance of high-rise buildings is
higher than that of low buildings. Therefore, the height
of a building becomes a key factor for measuring whether
the building can be deemed as a high-quality point of
interest.
[0005] At present, building height data is usually col-
lected manually.
[0006] However, the method of manually collecting the
building height has the problems of low efficiency and
high cost.

SUMMARY

[0007] In view of this, the embodiments of the present
invention provide a building height calculation method,
device, and storage medium, which can acquire the
height of a building more quickly, and reduce the cost of
acquisition while improving the acquisition efficiency.
[0008] In a first aspect, the embodiments of the present
invention provide a building height calculation method,
the method including:

acquiring an original picture including an image of a
building;

projecting the original picture to a surface of a preset
sphere to form a projected picture;

performing an edge detection on the image of the
building in the projected picture to acquire a pixel
height of the image of the building;

determining a projection angle of the projection on
the preset sphere based on the pixel height of the
building; and determining a height of the building
based on the projection angle and a distance be-
tween the building and a capturing position of the
original picture.

[0009] In a second aspect, the embodiments of the
present invention also provide a building height calcula-
tion device, the device including:

an original picture acquiring module configured to
acquire an original picture including an image of a
building;

a projection module configured to project the original
picture to a surface of a preset sphere to form a pro-
jected picture;

an edge detection module configured to perform an
edge detection on the image of the building in the
projected picture to acquire a pixel height of the im-
age of the building;

a projection angle determining module configured to
determine a projection angle of the projection on the
preset sphere based on the pixel height of the build-
ing; and

a building height determining module configured to
determine a height of the building based on the pro-
jection angle and a distance between the building
and a capturing position of the original picture.

[0010] In a third aspect, the embodiments of the
present invention provide a non-volatile computer stor-
age medium, the computer storage medium storing one
or more modules, wherein when the one or more modules
are executed by an apparatus that executes a building
height calculation method, the apparatus is caused to
execute the following operations:

acquiring an original picture including an image of a
building;

projecting the original picture to a surface of a preset
sphere to form a projected picture;

performing an edge detection on the image of the
building in the projected picture to acquire a pixel
height of the image of the building;
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determining a projection angle of the projection on
the preset sphere based on the pixel height of the
building; and

determining a height of the building based on the
projection angle and a distance between the building
and a capturing position of the original picture.

[0011] In the building height calculation method, de-
vice, and storage medium provided by the embodiments
of the present invention, a projection angle of a building
is determined based on an original picture including an
image of the building, and the height of the building is
determined based on the projection angle and a distance
between the building and a capturing position of the orig-
inal picture. Hence, the height of the building can be ob-
tained automatically and quickly based on the picture
without manual involvements, thus reducing the cost of
acquisition while improving the acquisition efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] In order to describe the technical solutions in
the embodiments of the present invention more clearly,
the accompanying drawings required in the description
of the embodiments are briefly introduced. It is obvious
that the accompanying drawings referred in the following
description are merely some embodiments of the present
invention. It would be appreciated by one of ordinary skill
in the art that changes and replacements may be further
made to these accompanying drawings without any cre-
ative efforts.

FIG. 1A is a flowchart of a building height calculation
method according to a first embodiment of the
present invention;

FIG. 1B is a panoramic picture under a two-dimen-
sional condition according to an embodiment of the
present invention;

FIG. 1C is a principle diagram of setting a spherical
center O of a preset sphere as a photographing view-
port according to an embodiment of the present in-
vention;

FIG. 1D is a picture with the wide-angle distortion
eliminated after being mapped to the photographing
viewport according to an embodiment of the present
invention;

FIG. 1E is a picture obtained by performing an edge
detection on a projected picture according to an em-
bodiment of the present invention;

FIG. 1F is a principle diagram of determining the
height H of a building according to a projection angle
θ and a distance L between the building and a cap-

turing position in an original picture according to an
embodiment of the present invention;

FIG. 2A is a flowchart of a building height calculation
method according to a second embodiment of the
present invention;

FIG. 2B is a picture obtained by separating the color
pixels in a projected picture and extracting a blue
pixel of a blue channel picture as a processing pixel
according to an embodiment of the present inven-
tion;

FIG. 2C is a picture obtained by filtering and denois-
ing a projected picture with a Gaussian algorithm
according to an embodiment of the present inven-
tion;

FIG. 3 is a flowchart of a building height calculation
method according to a third embodiment of the
present invention;

FIG. 4A is a schematic structural diagram of a build-
ing height calculation device according to a fourth
embodiment of the present invention;

FIG. 4B is a schematic structural diagram of an edge
detection module in a building height calculating de-
vice according to the fourth embodiment of the
present invention; and

FIG. 5 is a schematic structural diagram of hardware
of an apparatus for executing a building height cal-
culation method according to a sixth embodiment of
the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0013] The technical solutions disclosed in the embod-
iments of the present invention will be described clearly
and completely below with reference to the accompany-
ing drawings . It is obvious that the described embodi-
ments are only some rather than all embodiments of the
present invention. The described embodiments are in-
tended to be used for illustrating the principles of the
present invention rather than limiting the present inven-
tion to these specific embodiments. Based on the em-
bodiments in the present invention, all other embodi-
ments obtained by one of ordinary skill in the art without
creative efforts shall fall into the protection scope of the
present invention.

The First Embodiment

[0014] FIG. 1A is a flowchart of a building height cal-
culation method according to the first embodiment of the
present invention. The method may be executed by a
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building height calculation device. The device may be
implemented in software and/or hardware, and is usually
integrated in a server having a picture processing capa-
bility.
[0015] Referring to FIG. 1A, the method of this embod-
iment includes the following operations.
[0016] At step S101, an original picture including an
image of a building is acquired.
[0017] In the above operation, the original picture may
be a photograph of a building that is captured by using
at least one camera. When the building is captured by
using one camera, the photograph captured under a two-
dimensional condition is used as the original picture. Al-
ternatively, when the building is captured from different
angles by using two or more cameras, a series of the
captured photographs including the building image need
to be processed and stitched together to obtain a pano-
ramic picture that can display the entire building from
bottom to top, and the panoramic picture under a two-
dimensional condition is used as the original picture.
[0018] Preferably, the original picture in this embodi-
ment may be a panoramic picture of the building that is
captured from bottom to top.
[0019] Ay step S102, the original picture is projected
to a surface of a preset sphere to form a projected picture.
[0020] The above original picture under a two-dimen-
sional condition is attached as a texture to a surface of
a preset three-dimensional sphere model, so as to form
a projected picture.
[0021] Specifically, it should be further noted that, a
twisting and a deformation caused by a wide-angle dis-
tortion exist in the image of the original picture under the
two-dimensional condition. As shown in FIG. 1B, the
wide-angle distortion phenomenon in the panoramic pic-
ture under the two-dimensional condition causes a se-
vere twisting and deformation in the panoramic picture.
In addition, due to the wide-angle distortion phenomenon
in the original picture, the actual height of the building
cannot be calculated by directly using the original picture.
Therefore, before the original picture is used for calcu-
lating the actual height of the building, the original picture
needs to be attached as a texture to the surface of the
preset sphere model to form a projected picture, to facil-
itate the elimination of the twisting and deformation
caused by the wide-angle distortion in the image of the
original picture in subsequent operations.
[0022] Preferably, before the original picture is project-
ed to the surface of the preset sphere, the projection el-
evation angle of the original picture on the preset sphere
needs to be determined based on the distance between
the building and the capturing position of the original pic-
ture. The distance and the projection elevation angle
have the following relationship: as the distance increas-
es, a larger projection elevation angle is needed. In ad-
dition, provided that the distance is fixed, the size of the
projection elevation angle is usually selected flexibly
within an allowable range based on empirical values. The
main purpose of determining the projection elevation an-

gle is to eliminate the problem that the lower edge of the
captured original picture may not be the lower edge of
the building image, that is, the lower edge of the building
image in the original picture may be inconsistent with the
lower edge of the original picture. In this way, when the
original picture is projected to the surface of the preset
sphere to form the projected picture, the lower edge of
the building image in the original picture is basically con-
sistent with the lower edge of the projected picture. For
example, when the distance between an image capturing
vehicle and a building is known, and the capturing vehicle
captures a panoramic picture of the building upward from
the capturing vehicle, the distance between the building
in the panoramic picture and the lower edge of picture
can be approximately estimated, based on which the pro-
jection elevation angle is calculated, so that the distance
between the lower edge of the building and the lower
edge of the picture can be removed by virtue of the pro-
jection. Although the calculated distance is not precise,
the error is acceptable with respect to the height of the
entire building.
[0023] Furthermore, after the original picture is project-
ed to the surface of the preset sphere to form the pro-
jected picture, a spherical center of the preset sphere is
set as a photographing viewport, and the projected pic-
ture is mapped into the photographing viewport, thus
eliminating a wide-angle distortion in the two-dimension-
al original picture. As shown in FIG. 1C, after a panoramic
picture under a two-dimensional condition is attached as
a texture to a surface of a three-dimensional sphere mod-
el to form a projected picture, the spherical center O of
the sphere is used as a photographing viewport, and the
projected picture is mapped into the viewport. FIG. 1D
shows the projected picture whose wide-angle distortion
is eliminated after being mapped.
[0024] The viewport is equivalent to a photographing
window during a camera imaging process, and therefore
the above operations are equivalent to photographing
the projected picture to eliminate the wide-angle distor-
tion by using the imaging principle of a camera.
[0025] At step S103, an edge detection is performed
on the building image in the projected picture to acquire
a pixel height of the building image.
[0026] In the above operation, the purpose of perform-
ing an edge detection on the building image in the pro-
jected picture is to determine a top boundary of the build-
ing image, so as to determine the distance between the
top boundary of the building image and the lower edge
of the projected picture, and to use the distance as the
pixel height of the building image for a subsequent anal-
ysis on the actual height of the building.
[0027] The edge detection refers to detecting a discon-
tinuity in brightness values at the image edge in the pro-
jected picture. Such a discontinuity is usually determined
by solving a first derivative or a second derivative of the
image in the picture. The first derivative of the image
refers to the pixel gradient of the image. That is to say,
the image edge may be detected by using the method of
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solving the first derivative of the image. Alternatively, the
image edge may be detected by using the method of
solving the second derivative of the image. Detecting the
image edge by using the method of solving the first de-
rivative of the image refers to detecting the image edge
by using the pixel gradient of the image.
[0028] Preferably, in this embodiment, the performing
the edge detection on the building image in the projected
picture by using the pixel gradient of the image specifi-
cally includes:
calculating the pixel gradient of the building image in the
projected picture; searching, downward from above a
center point of the projected picture, for an upper edge
of the building image based on the pixel gradient, and
using the upper edge as a top boundary of the building
image; and calculating a distance between the top
boundary and a lower edge of the projected picture and
using the distance as the pixel height of the building im-
age. FIG. 1E is a schematic diagram of determining the
top boundary of the building image by calculating the
pixel gradient of the building image.
[0029] It should be noted that the detection of the upper
edge of the building image is not limited to the manner
of searching downward from the center point of the pro-
jected picture, but may further include searching down-
ward or upward from one side edge of the projected pic-
ture. However, no matter at what angle the original picture
including the building image is captured, the building is
preferentially arranged generally at the center of the orig-
inal picture, so as to ensure the integrity of the building
image in the original picture as much as possible. There-
fore, the upper edge of the building image is usually found
by searching downward from above the center point of
the projected picture based on the calculated pixel gra-
dient of the building image, which is advantageous in that
some areas can be searched more pertinently, so as to
reduce the time required by the search, thereby improv-
ing the efficiency of the building height acquisition.
[0030] After the upper edge of the building image is
found, the upper edge is determined as the top boundary
of the building image, and thus the pixel height of the
building image is determined by using the distance be-
tween the top boundary and the lower edge of the pro-
jected picture. For example, assuming that coordinates
of the top boundary in the viewport of the three-dimen-
sional sphere model are (x1, y1, z1) and coordinates of
the lower edge having the same x-axis and y-axis coor-
dinates as the top boundary in the projected picture are
(x1, y1, z2), the pixel height of the building is expressed
as |z1-z2|.
[0031] Furthermore, before the calculating the dis-
tance between the top boundary and the lower edge of
the projected picture and using the distance as the pixel
height of the building, preferably, it may be judged, based
on the top boundary, whether a preset area of the top
boundary is filled with a same color. If the preset area is
filled with different colors, the projected picture is discard-
ed; and if the preset area is filled with a same color, sub-

sequent operations are executed.
[0032] Generally, there is a continuous area filled with
a fixed color above the building image. It may be detect-
ed, by judging whether the preset area of the top bound-
ary is filled with a same color, whether there is a small
object such as a piece of leaf or a lamp post that affects
the determination of the top boundary of the building.
[0033] At step S104, a projection angle of the projec-
tion is determined on the preset sphere based on the
pixel height of the building.
[0034] The projection angle θ of the building image in
the sphere model may be determined based on a ratio
of the pixel height of the building image to the projected
picture and the projection angle corresponding to the pic-
ture projected in the sphere. Typically, when the viewport
is set, the projection angle corresponding to the viewport
may be determined, and a ratio of the projection angle
to the viewport may be calculated based on the ratio of
the pixel height of the building to the height of the entire
picture. Therefore, the projection angle corresponding to
the building image can be calculated.
[0035] At step S105, a height of the building is deter-
mined based on the projection angle and a distance be-
tween the building and a capturing position of the original
picture.
[0036] As shown in FIG. 1F, provided that the projec-
tion angle θ of the building image in the sphere model is
determined, the height H of the building may be deter-
mined by using a tangent function in a right triangle
formed by the height H of the building and the distance
L between the building and the capturing position of the
original picture, that is, H=L*tanθ.
[0037] In the technical solution of this embodiment, an
original picture including an image of a building is ac-
quired; the original picture is projected on a preset sphere
model to form a projected picture; an edge detection is
performed on the building image to acquire a pixel height
of the building image; a projection angle of the projection
on the sphere model is determined based on the pixel
height; and finally, the height of the building is calculated
based on the obtained projection angle and a distance
between the building and a capturing position of the orig-
inal picture. The method can obtain the height of the build-
ing automatically and quickly based on the picture without
manual involvements, thus reducing the cost of acquisi-
tion while improving the acquisition efficiency.

The Second Embodiment

[0038] FIG. 2A is a flowchart of a building height cal-
culation method according to a second embodiment of
the present invention. Based on the first embodiment de-
scribed above, in this building height calculation method,
the picture may be pre-processed before the pixel height
of the building is determined in order to remove interfering
objects in the picture, thereby improving the accuracy of
the calculation. There are various methods for pre-
processing, which may be used separately or in combi-
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nation.
[0039] Before the edge detection is performed on the
building image in the projected picture, the method fur-
ther includes the following steps.
[0040] At step S201, gray levels of different color pixels
are extracted in a preset area at the top of the projected
picture.
[0041] Because pixels are usually displayed in three
primary colors: red, green, and blue, gray levels of the
pixels of the three different colors may be extracted re-
spectively.
[0042] At step S202, a gray level difference between
a blue pixel and other color pixels is calculated based on
the gray levels of the different color pixels.
[0043] In addition to the building image, the projected
picture may further include other images around the
building. For example, in the projected picture, there may
be an image of the blue sky or other interfering buildings
such as an overpass above the building image. As the
overpass or other large-size artificial buildings may affect
the estimation of the height of the target building, the
height of the building can be estimated more accurately
when the background of the picture is the blue sky. There-
fore, the gray level difference between the blue pixel and
other color pixels is calculated so as to recognize the
blue sky.
[0044] The preset area at the top of the projected pic-
ture refers to an area that may include an image of the
blue sky image or images of other interfering buildings .
The area may be set empirically. If the area is set too
large, the amount of computation is increased. If the area
is set too small, it is possible that the purpose of recog-
nizing the blue sky cannot be achieved.
[0045] Specifically, the gray level difference between
the blue pixel and other color pixels is obtained by com-
paring the gray level of the above blue pixel with the gray
levels of other color pixels, and it is further judged in sub-
sequent operations whether the projected picture meets
a requirement based on the gray level difference. If the
projected picture meets the requirement, the gray level
of the blue pixel should be obviously greater than the
gray levels of other color pixels. Besides, the gray level
of the blue pixel and the gray levels of other color pixels
should be greater than zero rather than close to zero.
[0046] At step S203, it is judged whether the gray level
difference is greater than a preset threshold. If the gray
level difference is greater than the preset threshold, steps
S204-S205 are executed; otherwise, step S206 is exe-
cuted.
[0047] The preset threshold refers to a preset gray lev-
el for judging whether the projected picture meets a re-
quirement. The purpose of setting the preset threshold
is to accurately judge whether the projected picture
meets the requirement.
[0048] It should be noted that, whether the projected
picture meets the requirement may be judged based on
whether the gray level difference is greater than zero. If
the projected picture meets the requirement, the area at

the top of the projected picture should be an image of
the blue sky. In this case, the gray level of the blue pixel
is obviously greater than the gray levels of other color
pixels, that is, the gray level difference is greater than
zero. However, it should be noted that, when the gray
level of the blue pixel and the gray levels of other color
pixels exist while the gray levels of these pixels are only
slightly different, the gray level difference is close to zero.
As a result, the top boundary of the building image cannot
be determined accurately in subsequent operations. In
this case, the projected picture does not meet the re-
quirement. Therefore, in this embodiment, a preset
threshold is preferably determined in advance. It is
judged whether the gray level difference is greater than
the preset threshold to accurately determine whether the
projected picture meets the requirement.
[0049] At step S204, the color pixels in the projected
picture are separated, and the blue pixel is extracted as
a processing pixel of the projected picture.
[0050] When the detected gray level difference is
greater than the preset threshold, color pixels in the pro-
jected picture are separated. Pictures of the three primary
colors, that is, a blue channel picture, a red channel pic-
ture, and a green channel picture are obtained after the
separation, and a blue pixel of the blue channel picture
is extracted as a processing pixel to eliminate interfer-
ence from clouds, rainfall or other natural phenomena.
In addition, this operation may further adjust the size of
the projected picture, thus facilitating subsequent calcu-
lations and operations. FIG. 2B shows a picture obtained
by processing the blue channel picture to eliminate inter-
ference from clouds, rainfall or other natural phenomena.
[0051] At step S205, a blurring processing is performed
on the projected picture to filter out noise in the projected
picture.
[0052] During the imaging, transmission and transfor-
mation of an image, affected by various random noises,
for example, small objects such as birds and high-voltage
power lines, the picture becomes coarse, the image qual-
ity is reduced, or even worse, main features in the image
are overwhelmed. To reduce the noise and restore a real
image, the image needs to be filtered and denoised.
There are many methods for filtering and denoising the
image, for example, a linear filtering algorithm, a non-
linear filtering algorithm or a Wiener filtering algorithm.
Among others, a Gaussian algorithm in the linear filtering
algorithms is the most commonly used. In this embodi-
ment, a blurring processing is preferably performed on
the projected picture by using the Gaussian algorithm to
implement a filtering and denoising, so as to eliminate
the effect on the image quality imposed by small objects
such as birds and high-voltage power lines when the pan-
oramic picture is generated. FIG. 2C shows a picture
obtained by filtering and denoising a projected picture
with a Gaussian algorithm according to this embodiment.
[0053] At step S206, the projected picture is discarded,
and the current recognition operation is terminated.
[0054] When the detected gray level difference is
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smaller than the preset threshold, it is determined that
an interfering building is recognized in the top part of the
projected picture. For example, there is an interfering
building such as a bridge in the top part of the projected
picture. Alternatively, it is determined that the captured
building image recognized in the projected picture is in-
complete. As a result, the upper edge of the building im-
age cannot be detected accurately in subsequent oper-
ations, and the top boundary of the building image cannot
be further determined. Consequently, the pixel height of
the building cannot be determined. In this case, the pro-
jected picture is directly discarded, and the current rec-
ognition operation is terminated.
[0055] In the technical solution of this embodiment, the
gray level difference between the blue pixel and other
color pixels is obtained by comparing the gray levels of
different color pixels in the preset area at the top of the
projected picture. It is further determined whether the pro-
jected picture meets a requirement based on the gray
level difference. If the projected picture meets the re-
quirement, subsequent operations are performed on the
projected picture; otherwise, the projected picture is di-
rectly discarded. In the method, before the edge detec-
tion is performed on the building image in the projected
picture, it is determined whether the projected picture
meets the requirement based on the gray levels of dif-
ferent color pixels. As a consequence, the edge detection
is performed only when the projected picture meets the
requirement, thus enabling the subsequent operations
to be more pertinent and further improving the efficiency
of the building height acquisition.

The Third Embodiment

[0056] FIG. 3 is a flowchart of a building height calcu-
lation method according to an embodiment of the present
invention. This embodiment provides a preferable em-
bodiment based on the above embodiments.
[0057] Referring to FIG. 3, the method of this embod-
iment includes the following operations.
[0058] At step S301, an original picture including an
image of a building is acquired.
[0059] At step S302, a projection elevation angle of the
original picture on the preset sphere is determined based
on a distance between the building and a capturing po-
sition of the original picture.
[0060] At step S303, the original picture is attached as
a texture to the surface of the preset sphere to form a
projected picture.
[0061] At step S304, a spherical center of the preset
sphere is set as a photographing viewport, and the pro-
jected picture is mapped into the projection viewport to
eliminate a wide-angle distortion of the panoramic pic-
ture.
[0062] At step S305, gray levels of different color pixels
in a preset area at the top of the projected picture are
extracted.
[0063] At step S306, a gray level difference between

a blue pixel and other color pixels is calculated based on
the gray levels of the different color pixels.
[0064] At step S307, it is judged whether the gray level
difference is greater than a preset threshold. if the gray
level difference is greater than a preset threshold, steps
S308-S312 are executed; otherwise, step S316 is exe-
cuted.
[0065] At step S308, the color pixels in the projected
picture are separated, and the blue pixel is extracted as
a processing pixel of the projected picture.
[0066] At step S309, a blurring processing is performed
on the projected picture to filter out noise in the projected
picture.
[0067] At step S310, a pixel gradient of the building
image in the projected picture is calculated.
[0068] At step S311, an upper edge of the building im-
age is searched, based on the pixel gradient, downward
from above a center point of the projected picture, and
used as a top boundary of the building image.
[0069] At step S312, it is judged, based on the top
boundary, whether a preset area of the top boundary is
filled with a same color. If the preset area of the top bound-
ary is filled with a same color, steps S313-S315 are ex-
ecuted; otherwise, step S316 is executed.
[0070] At step S313, a distance between the top
boundary and a lower edge of the projected picture is
calculated and used as the pixel height of the building.
[0071] At step S314, a projection angle of the projec-
tion on the preset sphere is determined based on the
pixel height of the building image.
[0072] At step S315, the height of the building is de-
termined based on the projection angle and the distance
between the building and the capturing position of the
original picture.
[0073] At step S316, the projected picture is discard.
[0074] In this preferred embodiment, an original picture
including an image of a building is acquired; the original
picture is attached as a texture to a preset sphere model
to form a projected picture; a spherical center of the
sphere is set as a viewport and the projected picture is
mapped into the viewport so as to determine a top bound-
ary of the building image; a pixel height of the building
image is determined based on the top boundary; a pro-
jection angle of the projection on the sphere model is
determined based on the pixel height; and finally, the
height of the building is calculated based on the obtained
projection angle and a distance between the building and
a capturing position of the original picture. The method
can obtain the height of the building automatically and
quickly based on the picture without manual involve-
ments, thus reducing the cost of acquisition while improv-
ing the acquisition efficiency.
[0075] In addition, on one hand, before the pixel height
of the building image is determined, gray levels of differ-
ent color pixels in the building image are extracted. It is
judged whether the projected picture meets a require-
ment based on a gray level difference between a blue
pixel and other color pixels, and the projected picture is
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discarded if the projected picture does not meet the re-
quirement. On the other hand, before the pixel height of
the building image is determined, it is judged whether the
color of a preset area at the top boundary of the building
image meets a requirement, and the projected picture is
discarded if the color of the preset area does not meet
the requirement. The method is further optimized so that
the edge detection is only performed on the projected
picture that meets the requirement, thereby implement-
ing a more targeted processing, and further improving
the efficiency of the building height acquisition.

The Fourth Embodiment

[0076] FIG. 4A is a schematic structural diagram of a
building height calculation device according to a fourth
embodiment of the present invention.
[0077] Referring to FIG. 4A, the device of this embod-
iment specifically includes: an original picture acquiring
module 41, a projection module 42, an edge detection
module 43, a projection angle determining module 44,
and a building height determining module 45.
[0078] Specifically, the original picture acquiring mod-
ule 41 is configured to acquire an original picture includ-
ing an image of a building.
[0079] The projection module 42 is configured to
project the original picture to a surface of a preset sphere
to form a projected picture.
[0080] The edge detection module 43 is configured to
perform an edge detection on the building image in the
projected picture to acquire a pixel height of the building
image.
[0081] The projection angle determining module 44 is
configured to determine a projection angle of the projec-
tion on the preset sphere based on the pixel height of the
building.
[0082] The building height determining module 45 is
configured to determine a height of the building based
on the projection angle and a distance between the build-
ing and a capturing position of the original picture.
[0083] Based on the above solution, the device further
includes:

a viewport setting module 46 configured to set a
spherical center of the preset sphere as a photo-
graphing viewport after the original picture is project-
ed to the surface of the preset sphere to form the
projected picture;

a mapping module 47 configured to map the project-
ed picture into the projection viewport to eliminate a
wide-angle distortion of the panoramic picture;

a projection elevation angle determining module 48
configured to determine a projection elevation angle
of the original picture on the preset sphere based on
the distance between the building and the capturing
position of the original picture before the original pic-

ture is projected to the surface of the preset sphere
to form the projected picture;

a gray level extraction module 49 configured to ex-
tract gray levels of different color pixels in a preset
area at the top of the projected picture before the
edge detection is performed on the building image
in the projected picture;

a gray level difference calculation module 410 con-
figured to calculate a gray level difference between
a blue pixel and other color pixels based on the gray
levels of the different color pixels;

a first judgment module 411 configured to judge
whether the gray level difference is greater than a
preset threshold;

a color pixel separation module 412 configured to
separate the color pixels in the projected picture and
extract the blue pixel as a processing pixel of the
projected picture when the gray level difference is
greater than the preset threshold; and

a blurring processing module 413 configured to per-
form a blurring processing on the projected picture
to filter out noise in the projected picture.

[0084] Preferably, as shown in FIG. 4B, the edge de-
tection module 43 specifically includes:

a pixel gradient calculation unit 431 configured to
calculate a pixel gradient of the building image in the
projected picture;

a top boundary determining unit 432 configured to
search, downward from above a center point of the
projected picture, for an upper edge of the building
image based on the pixel gradient, and use the upper
edge as a top boundary of the building image; and

a pixel height calculation unit 433 configured to cal-
culate a distance between the top boundary and a
lower edge of the projected picture and use the dis-
tance as the pixel height of the building.

[0085] Furthermore, the edge detection module 43 of
the device further includes:

a second judgment unit 434 configured to judge,
based on the top boundary, whether a preset area
of the top boundary is filled with a same color before
the distance between the top boundary and the lower
edge of the projected picture is calculated and used
as the pixel height of the building; and

a discarding unit 435 configured to discard the pro-
jected picture when the preset area is filled with dif-
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ferent colors.

[0086] According to the device provided by the techni-
cal solution of this embodiment, the edge detection mod-
ule 43 is used for performing an edge detection on the
building image to acquire the pixel height of the building
image, the projection angle determining module 44 is
used for determining the projection angle of the projection
on the preset sphere based on the pixel height of the
building image, and the building height determining mod-
ule 45 is used for finally determining the height of the
building based on the projection angle and the distance
between the building and the capturing position of the
original picture. The device can obtain the height of the
building automatically and quickly based on the image
without manual involvements, thus reducing the cost of
acquisition while improving the acquisition efficiency.
[0087] In addition, the first judgment module 411 is fur-
ther used for judging whether the gray level difference
between different color pixels in the preset area at the
top of the projected picture meets a requirement. If the
gray level difference does not meet the requirement, the
projected picture is discarded. The second judgment unit
434 is used for judging whether the preset area of the
top boundary of the building image in the projected pic-
ture is filled with a same color. If the preset area is not
filled with a same color, the projected picture is discarded.
The device is further optimized so that the edge detection
is only performed on the projected picture that meets the
requirement, thereby implementing a more targeted
processing and further improving the acquisition efficien-
cy.

The Fifth Embodiment

[0088] This embodiment provides a non-volatile com-
puter storage medium, the computer storage medium
storing one or more modules. When the one or more
modules are executed by an apparatus that executes a
building height calculation method, the apparatus is
caused to execute the following operations:

acquiring an original picture including an image of a
building;

projecting the original picture to a surface of a preset
sphere to form a projected picture;

performing an edge detection on the building image
in the projected picture to acquire a pixel height of
the building image;

determining a projection angle of the projection on
the preset sphere based on the pixel height of the
building; and

determining a height of the building based on the
projection angle and a distance between the building

and a capturing position of the original picture.

[0089] When the modules stored in the above storage
medium are executed by the apparatus, the original pic-
ture may preferably be a panoramic picture of the building
that is captured from bottom to top.
[0090] When the modules stored in the above storage
medium are executed by the apparatus, after the original
picture is projected to the surface of the preset sphere
to form the projected picture, the method may further
include:

setting a spherical center of the preset sphere as a
photographing viewport; and

mapping the projected picture into the projection
viewport to eliminate a wide-angle distortion of the
panoramic picture.

[0091] When the modules stored in the above storage
medium are executed by the apparatus, before the orig-
inal picture is projected to the surface of the preset sphere
to form the projected picture, the method may further
include:
determining a projection elevation angle of the original
picture on the preset sphere based on the distance be-
tween the building and the capturing position of the orig-
inal picture.
[0092] When the modules stored in the above storage
medium are executed by the apparatus, before the edge
detection is performed on the building image in the pro-
jected picture, the method may further include:

extracting gray levels of different color pixels in a
preset area at the top of the projected picture;

calculating a gray level difference between a blue
pixel and other color pixels based on the gray levels
of the different color pixels;

separating the color pixels in the projected picture
and extracting the blue pixel as a processing pixel
of the projected picture, if the gray level difference
is greater than a preset threshold; and

performing a blurring processing on the projected
picture to filter out noise in the projected picture.

[0093] When the modules stored in the above storage
medium are executed by the apparatus, the performing
of the edge detection on the building image in the pro-
jected picture to acquire the pixel height of the building
image may preferably include:

calculating a pixel gradient of the building image in
the projected picture;

searching, downward from above a center point of
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the projected picture, for an upper edge of the build-
ing image based on the pixel gradient, and using the
upper edge as a top boundary of the building image;
and

calculating a distance between the top boundary and
a lower edge of the projected picture and using the
distance as the pixel height of the building.

[0094] When the modules stored in the above storage
medium are executed by the apparatus, before the dis-
tance between the top boundary and the lower edge of
the projected picture is calculated and used as the pixel
height of the building, the method may further include:
judging, based on the top boundary, whether a preset
area of the top boundary is filled with a same color. If the
preset area is filled with different colors, the projected
picture is discarded; and if the preset area is filled with a
same color, subsequent operations are performed.

The Sixth Embodiment

[0095] FIG. 5 is a schematic structural hardware dia-
gram of an apparatus for executing a building height cal-
culation method according to a sixth embodiment of the
present invention.
[0096] The apparatus includes:

one or more processors 510, where FIG. 5 takes one
processor 510 as an example;

a memory 520; and one or more modules.

[0097] The apparatus may further include: an input de-
vice 530 and an output device 540. The processor 510,
the memory 520, the input device 530, and the output
device 540 in the apparatus may be connected via a bus
or in other manners. FIG. 5 takes the connection via a
bus as an example.
[0098] As a computer readable storage medium, the
memory 520 may be used for storing software programs,
computer executable programs and modules, for exam-
ple, program instructions/modules corresponding to the
building height calculation method in the embodiments
of the present invention (for example, the original picture
acquiring module 41, the projection module 42, the edge
detection module 43, the projection angle determining
module 44, and the building height determining module
45 shown in FIG. 4A) . The processor 510 runs the soft-
ware programs, instructions, and modules stored in the
memory 520 to execute various functional applications
and data processing of a server, so as to implement the
building height calculation method in the above method
embodiment.
[0099] The memory 520 may include a program stor-
age area and a data storage area. The program storage
area may store an operating system and an application
program required by at least one function. The data stor-

age area may store data created according to the use of
the terminal apparatus, and so on. In addition, the mem-
ory 520 may include a high speed random access mem-
ory, and may further include a non-volatile memory, for
example, at least one magnetic disk storage device, a
flash memory device, or other non-volatile solid-state
storage devices. In some embodiments, the memory 520
may further include memories disposed remote to the
processor 510. These remote memories may be con-
nected to the terminal apparatus through a network. Ex-
amples of the network include, but not limited to, internet,
an enterprise intranet, a local area network, a mobile
communication network, and a combination thereof.
[0100] The input device 530 can be used for receiving
input digital or character information, and generating key
signal inputs related to user settings of the terminal and
functional controls. The output device 540 may include
a display screen or other display devices.
[0101] The one or more modules are stored in the
memory 520, and when the one or more modules are
executed by the one or more processors 510, the follow-
ing operations are executed:

acquiring an original picture including an image of a
building;

projecting the original picture to a surface of a preset
sphere to form a projected picture;

performing an edge detection on the building image
in the projected picture to acquire a pixel height of
the building image;

determining a projection angle of the projection on
the preset sphere based on the pixel height of the
building; and

determining a height of the building based on the
projection angle and a distance between the building
and a capturing position of the original picture.

[0102] Furthermore, the original picture may specifi-
cally be a panoramic picture of the building that is cap-
tured from bottom to top.
[0103] Furthermore, after the original picture is project-
ed to the surface of the preset sphere to form the pro-
jected picture, the method may further include:

setting a spherical center of the preset sphere as a
photographing viewport; and

mapping the projected picture into the projection
viewport to eliminate a wide-angle distortion of the
panoramic picture.

[0104] Furthermore, before the original picture is pro-
jected to the surface of the preset sphere to form the
projected picture, the method may further include:
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determining a projection elevation angle of the original
picture on the preset sphere based on the distance be-
tween the building and the capturing position of the orig-
inal picture.
[0105] Furthermore, before the edge detection is per-
formed on the building image in the projected picture, the
method may further include:

extracting gray levels of different color pixels in a
preset area at the top of the projected picture;

calculating a gray level difference between a blue
pixel and other color pixels based on the gray levels
of the different color pixels;

separating the color pixels in the projected picture
and extracting the blue pixel as a processing pixel
of the projected picture, if the gray level difference
is greater than a preset threshold; and

performing a blurring processing on the projected
picture to filter out noise in the projected picture.

[0106] Furthermore, the performing of the edge detec-
tion on the building image in the projected picture to ac-
quire the pixel height of the building image may include:

calculating a pixel gradient of the building image in
the projected picture;

searching, downward from above a center point of
the projected picture, for an upper edge of the build-
ing image based on the pixel gradient, and using the
upper edge as a top boundary of the building image;
and

calculating a distance between the top boundary and
a lower edge of the projected picture and using the
distance as the pixel height of the building.

[0107] Furthermore, before the distance between the
top boundary and the lower edge of the projected picture
is calculated and used as the pixel height of the building,
the method may further include:
judging, based on the top boundary, whether a preset
area of the top boundary is filled with a same color. If the
preset area is filled with different colors, the projected
picture is discarded; and if the preset area is filled with a
same color, subsequent operations are performed.
[0108] According to the descriptions of the above em-
bodiments, one skilled in the art may clearly understand
that the present invention can be implemented by means
of software and necessary general-purpose hardware,
and can be implemented, obviously, by means of hard-
ware. However, the former is a preferred implementation
in most cases. Based on such an understanding, the
technical solutions of the present invention, or the part
contributing to the prior art can be essentially embodied

in the form of a software product. The computer software
product may be stored in a computer readable storage
medium, such as a computer floppy disk, a read-only
memory (ROM), a random access memory (RAM), a
flash, a magnetic disk, and an optical disc, and includes
several instructions for enabling a computer device
(which may be a personal computer, a server, a network
device, or the like) to execute the methods described in
the embodiments of the present invention.
[0109] It should be noted that, in the above embodi-
ments of the building height calculation device, the re-
ferred units and modules are merely divided according
to a functional logic, but the present invention is not lim-
ited to the above division manner, as long as the corre-
sponding functions can be achieved. In addition, the spe-
cific names of the functional units are merely used for
distinguishing, and are not intended to limit the scope of
the present invention.
[0110] The above descriptions are merely specific em-
bodiments of the present invention, and the scope of the
present invention is not limited thereto. Any changes or
replacements that can be easily conceived of by one
skilled in the art within the technical scope disclosed by
the present invention should be covered by the scope of
the present invention. Therefore, the scope of the present
invention should be interpreted as the scope sought to
be protected by the claims.

Claims

1. A building height calculation method, characterized
in that the method comprises:

acquiring an original picture comprising an im-
age of a building;
projecting the original picture to a surface of a
preset sphere to form a projected picture;
performing an edge detection on the image of
the building in the projected picture to acquire a
pixel height of the image of the building;
determining a projection angle of the projection
on the preset sphere based on the pixel height
of the building; and
determining a height of the building based on
the projection angle and a distance between the
building and a capturing position of the original
picture.

2. The method according to claim 1, characterized in
that the original picture is a panoramic picture of the
building captured from bottom to top.

3. The method according to claim 2, characterized in
that, after the projecting the original picture to the
surface of the preset sphere to form the projected
picture, the method further comprises:
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setting a spherical center of the preset sphere
as a photographing viewport; and
mapping the projected picture into the projection
viewport to eliminate a wide-angle distortion of
the panoramic picture.

4. The method according to claim 1, characterized in
that, before the projecting the original picture to the
surface of the preset sphere to form the projected
picture, the method further comprises:
determining a projection elevation angle of the orig-
inal picture on the preset sphere based on the dis-
tance between the building and the capturing posi-
tion of the original picture.

5. The method according to claim 1, characterized in
that, before the performing the edge detection on
the image of the building in the projected picture, the
method further comprises:

extracting gray levels of different color pixels in
a preset area at a top of the projected picture;
calculating a gray level difference between a
blue pixel and other color pixels based on the
gray levels of the different color pixels;
separating the color pixels in the projected pic-
ture and extracting the blue pixel as a processing
pixel of the projected picture, if the gray level
difference is greater than a preset threshold; and
performing a blurring processing on the project-
ed picture to filter out noise in the projected pic-
ture.

6. The method according to claim 1, characterized in
that the performing the edge detection on the image
of the building in the projected picture to acquire the
pixel height of the image of the building comprises:

calculating a pixel gradient of the image of the
building in the projected picture;
searching, downward from above a center point
of the projected picture, for an upper edge of the
image of the building based on the pixel gradi-
ent, and using the upper edge as a top boundary
of the image of the building; and
calculating a distance between the top boundary
and a lower edge of the projected picture and
using the distance as the pixel height of the build-
ing.

7. The method according to claim 6, characterized in
that, before the calculating the distance between the
top boundary and the lower edge of the projected
picture and using the distance as the pixel height of
the building, the method further comprises:
judging, based on the top boundary, whether a pre-
set area of the top boundary is filled with a same
color; if the preset area is filled with different colors,

discarding the projected picture; and if the preset
area is filled with a same color, proceeding subse-
quent operations.

8. A building height calculation device, characterized
in that the device comprises:

an original picture acquiring module configured
to acquire an original picture comprising an im-
age of a building;
a projection module configured to project the
original picture to a surface of a preset sphere
to form a projected picture;
an edge detection module configured to perform
an edge detection on the image of the building
in the projected picture to acquire a pixel height
of the image of the building;
a projection angle determining module config-
ured to determine a projection angle of the pro-
jection on the preset sphere based on the pixel
height of the building; and
a building height determining module configured
to determine a height of the building based on
the projection angle and a distance between the
building and a capturing position of the original
picture.

9. The device according to claim 8, characterized in
that the original picture is a panoramic picture of the
building captured from bottom to top.

10. The device according to claim 8, characterized in
that the device further comprises:

a viewport setting module configured to set a
spherical center of the preset sphere as a pho-
tographing viewport after the original picture is
projected to the surface of the preset sphere to
form the projected picture; and
a mapping module configured to map the pro-
jected picture into the projection viewport, to
eliminate a wide-angle distortion of the pano-
ramic picture.

11. The device according to claim 8, characterized in
that the device further comprises:
a projection elevation angle determining module
configured to determine a projection elevation angle
of the original picture on the preset sphere based on
the distance between the building and the capturing
position of the original picture before the original pic-
ture is projected to the surface of the preset sphere
to form the projected picture.

12. The device according to claim 8, characterized in
that the device further comprises:

a gray level extraction module configured to ex-
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tract gray levels of different color pixels in a pre-
set area at a top of the projected picture before
the edge detection is performed on the image
of the building in the projected picture;
a gray level difference calculation module con-
figured to calculate a gray level difference be-
tween a blue pixel and other color pixels based
on the gray levels of the different color pixels;
a first judgment module configured to judge
whether the gray level difference is greater than
a preset threshold;
a color pixel separation module configured to
separate the color pixels in the projected picture
and extract the blue pixel as a processing pixel
of the projected picture when the gray level dif-
ference is greater than the preset threshold; and
a blurring processing module configured to per-
form a blurring processing on the projected pic-
ture to filter out noise in the projected picture.

13. The device according to claim 8, characterized in
that the edge detection module comprises:

a pixel gradient calculation unit configured to cal-
culate a pixel gradient of the image of the build-
ing in the projected picture;
a top boundary determining unit configured to
search, downward from above a center point of
the projected picture, for an upper edge of the
image of the building based on the pixel gradi-
ent, and use the upper edge as a top boundary
of the image of the building; and
a pixel height calculation unit configured to cal-
culate a distance between the top boundary and
a lower edge of the projected picture and use
the distance as the pixel height of the building.

14. The device according to claim 13, characterized in
that the edge detection module further comprises:

a second judgment unit configured to: before the
distance between the top boundary and the low-
er edge of the projected picture is calculated and
used as the pixel height of the building, judge,
based on the top boundary, whether a preset
area of the top boundary is filled with a same
color; and
a discarding unit configured to discard the pro-
jected picture when the preset area is filled with
different colors.

15. A non-volatile computer storage medium, the com-
puter storage medium storing one or more modules,
characterized in that when the one or more mod-
ules are executed by an apparatus that executes a
building height calculation method, the apparatus is
caused to execute the following operations:

acquiring an original picture comprising an im-
age of a building;
projecting the original picture to a surface of a
preset sphere to form a projected picture;
performing an edge detection on the image of
the building in the projected picture to acquire a
pixel height of the image of the building;
determining a projection angle of the projection
on the preset sphere according to the pixel
height of the building; and
determining a height of the building based on
the projection angle and a distance between the
building and a capturing position of the original
picture.
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