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PROJECTION IMAGE CONSTRUCTION METHOD AND DEVICE 

The present application claims priority to Chinese patent application No. 

201611187138.2 entitled "Method and Device for Constructing Projection Image" filed 

with the State Intellectual Property Office of People’s Republic of China on December 20, 

2016, which is incorporated in the present application by reference in its entirety. 

TECHNICAL FIELD 

The present application relates to the field of image processing, and more particularly 

to a method and device for constructing a projection image. 

BACKGROUND 

In recent years, with the advent of panoramic cameras (such as Google jump, OZO, 

Eyesir, Teche, Upano and the like) and advanced Virtual Reality (VR) display devices 

(such as Oculus VR，Samsung Gear VR，HTC vive and the like), a panoramic video has 

drawn many attention to the technology research and development and product content 

innovation, and is widely used in various fields such as VR cinemas, panoramic games, 

panoramic education, panoramic medical care, panoramic tourism and the like. 

In order to clearly show local view contents in a player to be watched by a user, it 

usually needs to shoot a panoramic video with more than 4K ultra-high resolution. An 

ultra-high resolution video with more than 4K resolution (more than 3840px * 1920px) has 

massive amount of pixels, which brings a big data challenge to storage, compression, 

transmission, decoding and rendering of the panoramic video. For the big data challenge, 

how to reduce the resolution and bit rate of the panoramic video has become one of the key 

issues that must be resolved for the panoramic video. 

SUMMARY OF THE INVENTION 

In order to solve the technical problems mentioned above, embodiments of the present 

application provide a method and device for constructing a projection image to reduce the 

resolution and bit rate of a panoramic image or video. The technical solutions will be 

described hereafter. 

A method for constructing a projection image, comprising:  
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performing projection on an equirectangular panoramic image with a cylindrical 

surface equal-area projection model to obtain a cylindrical surface equal-area projection 

image; 

obtaining a two-dimensional coordinate of each of pixels in the cylindrical surface 

equal-area projection image; 

performing coordinate transformation on the obtained two-dimensional coordinate of 

each of pixels in the cylindrical surface equal-area projection image to obtain a 

two-dimensional coordinate in the equirectangular panoramic image corresponding to each 

of pixels in the cylindrical surface equal-area projection image; 

performing pixel interpolation on the cylindrical surface equal-area projection image, 

based on color information of each of pixels in the equirectangular panoramic image and 

the obtained two-dimensional coordinate in the equirectangular panoramic image 

corresponding to each of pixels in the cylindrical surface equal-area projection image, to 

generate a panoramic image subjected to the cylindrical surface equal-area projection 

transformation. 

Optionally, performing coordinate transformation on the obtained two-dimensional 

coordinate of each of pixels in the cylindrical surface equal-area projection image to obtain 

a two-dimensional coordinate in the equirectangular panoramic image corresponding to 

each of pixels in the cylindrical surface equal-area projection image, comprises:  

performing the coordinate transformation, by using a formula 





1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

, on the obtained two-dimensional 

coordinate of each of pixels in the cylindrical surface equal-area projection image to obtain 

a two-dimensional coordinate in the equirectangular panoramic image corresponding to 

each of pixels in the cylindrical surface equal-area projection image; 

wherein, x denotes an abscissa of a two-dimensional coordinate of a pixel in the 

equirectangular panoramic image, y denotes an ordinate of the two-dimensional coordinate 

of the pixel in the equirectangular panoramic image, u denotes an abscissa of the pixel in 

the cylindrical surface equal-area projection image, v denotes an ordinate of the pixel in the 

cylindrical surface equal-area projection image, m and n denote a height and a width of the 
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equirectangular panoramic image, respectively, and π is the PI. 

Optionally, performing pixel interpolation on the cylindrical surface equal-area 

projection image, based on color information of each of pixels in the equirectangular 

panoramic image and the obtained two-dimensional coordinate in the equirectangular 

panoramic image corresponding to each of pixels in the cylindrical surface equal-area 

projection image, to generate a panoramic image subjected to the cylindrical surface 

equal-area projection transformation, comprises:  

performing the pixel interpolation on the cylindrical surface equal-area projection 

image, by using a bilinear interpolation algorithm, based on the color information of each 

of pixels in the equirectangular panoramic image and the obtained two-dimensional 

coordinate in the equirectangular panoramic image corresponding to each of pixels in the 

cylindrical surface equal-area projection image, to generate the panoramic image subjected 

to the cylindrical surface equal-area projection transformation. 

Optionally, performing pixel interpolation on the cylindrical surface equal-area 

projection image, based on color information of each of pixels in the equirectangular 

panoramic image and the obtained two-dimensional coordinate in the equirectangular 

panoramic image corresponding to each of pixels in the cylindrical surface equal-area 

projection image, to generate a panoramic image subjected to the cylindrical surface 

equal-area projection transformation, comprises: 

performing the pixel interpolation on the cylindrical surface equal-area projection 

image, by using a spline interpolation algorithm, based on the color information of each of 

pixels in the equirectangular panoramic image and the obtained two-dimensional coordinate 

in the equirectangular panoramic image corresponding to each of pixels in the cylindrical 

surface equal-area projection image, to generate the panoramic image subjected to the 

cylindrical surface equal-area projection transformation. 

A device for constructing a projection image comprises: 

a projection module used to perform projection on an equirectangular panoramic 

image with a cylindrical surface equal-area projection model, to obtain a cylindrical surface 

equal-area projection image; 

a first obtaining module used to obtain a two-dimensional coordinate of each of pixels 
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in the cylindrical surface equal-area projection image; 

a transformation module used to perform coordinate transformation on the obtained 

two-dimensional coordinate of each of pixels in the cylindrical surface equal-area 

projection image to obtain two-dimensional coordinate in the equirectangular panoramic 

image corresponding to each of pixels in the cylindrical surface equal-area projection 

image; 

a first generation module used to perform pixel interpolation on the cylindrical surface 

equal-area projection image, based on color information of each of pixels in the 

equirectangular panoramic image and the obtained two-dimensional coordinate in the 

equirectangular panoramic image corresponding to each of pixels in the cylindrical surface 

equal-area projection image, to generate a panoramic image subjected to the cylindrical 

surface equal-area projection transformation. 

Optionally, the transformation module comprises:  

a transformation unit, used to perform the coordinate transformation, by using the 

formula 



1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

, on the obtained 

two-dimensional coordinate of each of pixels in the cylindrical surface equal-area 

projection image to obtain a two-dimensional coordinate in the equirectangular panoramic 

image corresponding to each of pixels in the cylindrical surface equal-area projection 

image; 

wherein, x denotes an abscissa of a two-dimensional coordinate of a pixel in the 

equirectangular panoramic image, y denotes an ordinate of the two-dimensional coordinate 

of the pixel in the equirectangular panoramic image, u denotes an abscissa of the pixel in 

the cylindrical surface equal-area projection image, v denotes an ordinate of the pixel in the 

cylindrical surface equal-area projection image, m and n denote the height and width of the 

equirectangular panoramic image, respectively, and π denotes the PI. 

Optionally, the first generation module comprises: 

a first generation unit used to perform the pixel interpolation on the cylindrical surface 

equal-area projection image, by using a bilinear interpolation algorithm, based on the color 

information of each of pixels in the equirectangular panoramic image and the obtained 
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two-dimensional coordinate in the equirectangular panoramic image corresponding to each 

of pixels in the cylindrical surface equal-area projection image, to generate the panoramic 

image subjected to the cylindrical surface equal-area projection transformation. 

Optionally, the first generation module comprises: 

a second generation unit used to perform the pixel interpolation on the cylindrical 

surface equal-area projection image, by using a spline interpolation algorithm, based on the 

color information of each of pixels in the equirectangular panoramic image and the 

obtained two-dimensional coordinate in the equirectangular panoramic image 

corresponding to each of pixels in the cylindrical surface equal-area projection image, to 

generate the panoramic image subjected to the cylindrical surface equal-area projection 

transformation. 

An electronic device comprises a processor, a communication interface, a memory and 

a communication bus, wherein the processor, the communication interface and the memory 

communicate with each other via the communication bus; 

the memory is used to store a computer program; 

the processor is used to, when the program stored in the memory is executed, 

implement steps of the method for constructing a projection image according to 

embodiments of the present application. The method for constructing a projection image 

comprises: 

performing projection on an equirectangular panoramic image with a cylindrical 

surface equal-area projection model to obtain a cylindrical surface equal-area projection 

image; 

obtaining a two-dimensional coordinate of each of pixels in the cylindrical surface 

equal-area projection image; 

performing coordinate transformation on the obtained two-dimensional coordinate of 

each of pixels in the cylindrical surface equal-area projection image to obtain a 

two-dimensional coordinate in the equirectangular panoramic image corresponding to each 

of pixels in the cylindrical surface equal-area projection image; 

performing pixel interpolation on the cylindrical surface equal-area projection image, 

based on color information of each of pixels in the equirectangular panoramic image and 
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the obtained two-dimensional coordinate in the equirectangular panoramic image 

corresponding to each of pixels in the cylindrical surface equal-area projection image, to 

generate a panoramic image subjected to the cylindrical surface equal-area projection 

transformation. 

A computer-readable storage medium stores a computer program thereon which, when 

executed by a processor, cause the processor to implement steps of the method for 

constructing a projection image according to the embodiments of the present application. 

The method for constructing a projection image comprises: 

performing projection on an equirectangular panoramic image with a cylindrical 

surface equal-area projection model to obtain a cylindrical surface equal-area projection 

image; 

obtaining a two-dimensional coordinate of each of pixels in the cylindrical surface 

equal-area projection image; 

performing coordinate transformation on the two-dimensional coordinate of each of 

pixels in the cylindrical surface equal-area projection image to obtain a two-dimensional 

coordinate in the equirectangular panoramic image corresponding to each of pixels in the 

cylindrical surface equal-area projection image; 

performing pixel interpolation on the cylindrical surface equal-area projection image, 

based on color information of each of pixels in the equirectangular panoramic image and 

the obtained two-dimensional coordinate in the equirectangular panoramic image 

corresponding to each of pixels in the cylindrical surface equal-area projection image, to 

generate a panoramic image subjected to the cylindrical surface equal-area projection 

transformation. 

Compared with the prior art, there are following advantages in the present application. 

An equirectangular panoramic image as a storage format for a panoramic image or 

panoramic video currently causes a higher resolution and larger bit rate of the panoramic 

image or panoramic video, since for the same texture of the equirectangular panoramic 

image, the area occupied thereof near the pole is larger than the area occupied thereof near 

the equator. In the present application, in order to reduce the resolution and bit rate of the 

panoramic image or panoramic video, the panoramic image subjected to the cylindrical 
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surface equal-area projection transformation instead of the equirectangular panoramic 

image is used as the storage format for the panoramic image or panoramic video.  

The resolution and bit rate of the panoramic image or video can be reduced by using 

the panoramic image subjected to the cylindrical surface equal-area projection 

transformation as the storage format for the panoramic image or panoramic video, for the 

reason that: the projecting of an equirectangular panoramic image with a cylindrical surface 

equal-area projection model ensures that there is no deformation or small deformation for 

the textures near the equator, and thus ensures the definition of the panoramic image or 

panoramic video; and comparing to the equirectangular panoramic image, textures at two 

poles in the cylindrical surface equal-area projection image obtained through projection are 

further compressed in the y-axis direction, which ensures that the area of textures at the two 

poles and the area of textures near the equator are the same. Therefore, the resolution and 

bit rate of the panoramic image or the panoramic video can be reduced by the panoramic 

image subjected to the cylindrical surface equal-area projection transformation obtained 

after the pixel interpolation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to explain the technical solutions of embodiments of the present application, a 

simple introduction of the drawings required in the description of the embodiments will be 

given. Apparently, the drawings in the following description show merely some 

embodiments of the present application, and a person of ordinary skill in the art may derive 

other drawings from these drawings without creative efforts. 

Figure 1 is a flow diagram of a method for constructing a projection image according 

to the present application; 

Figure 2 is a schematic diagram of an equirectangular panoramic image according to 

the present application; 

Figure 3 is a schematic diagram of a cylindrical surface equal-area projection image 

according to the present application; 

Figure 4 (a) illustrates a coordinate system of the equirectangular panoramic image, 

Figure 4 (b) illustrates a spherical coordinate system of a spherical panoramic image 

represented with latitude and longitude;  
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Figure 5 is a schematic diagram of a logical structure of a device for constructing a 

projection image according to the present application. 

DETAILED DESCRIPTION OF THE INVENTION 

The technical solution of embodiments of the present application will be described 

clearly and completely below with reference to the drawings in the embodiments of the 

present application. Obviously, the embodiments described are merely some embodiments 

instead of all the embodiments of the present application. All other embodiments obtained 

by those of ordinary skill in the art based on the embodiments of the present application 

without any creative efforts are within the scope of the present application. 

The first Embodiment  

Figure 1 illustrates a flow diagram of a method for constructing a projection image 

according to the present application, and the method may comprise the following steps 

S11-S14.  

In step S11, projection is performed on an equirectangular panoramic image with a 

cylindrical surface equal-area projection model to obtain a cylindrical surface equal-area 

projection image. 

The equirectangular panoramic image is a storage format for a spherical panoramic 

image, i.e. panoramic image or panoramic video. The correspondence between the 

equirectangular panoramic image and the spherical panoramic image is: 

 =

ϕ

λ

 =y 

 x

. ),( ϕλ  

denotes a spherical coordinate of the spherical panoramic image, and (x, y)  denotes an 

image coordinate of the equirectangular panoramic image. 

Figure 2 shows the equirectangular panoramic image obtained when a spherical 

panoramic image is stored in a format of the equirectangular panoramic image. As shown 

in Figure 2, the deformation law of the equirectangular panoramic image is that circles at 

two poles are horizontally stretched into ellipses, that is, the sampling of the 

equirectangular causes that the textures near the poles are stretched horizontally. That is, 

for the same texture, the area occupied thereof near the pole is larger than the area occupied 

thereof near the equator. The deformation law of the equirectangular panoramic image, as 
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shown in Figure 2, results in a high resolution and larger bit rate of the spherical panoramic 

image (i.e., panoramic image or panoramic video). 

In order to reduce and correct the deformation at the poles, and thereby reduce the 

resolution and bit rate of the spherical panoramic image (i.e., panoramic image or 

panoramic video), the projection is performed on the equirectangular panoramic image with 

a cylindrical surface equal-area projection model in the embodiment. 

The principle that the resolution and bit rate of the spherical panoramic image (i.e., 

panoramic image or panoramic video) can be reduced by performing the projection on the 

equirectangular panoramic image with the cylindrical surface equal-area projection model 

is as follows. 

Figure 3 shows the cylindrical surface equal-area projection image obtained by 

performing projection on an equirectangular panoramic image with a cylindrical surface 

equal-area projection model. As shown in Figure 3, the deformation law of the cylindrical 

surface equal-area projection image is that circles at the two poles in the equirectangular 

panoramic image are further compressed in the y-axis direction. The deformation law of the 

cylindrical surface equal-area projection image ensures the uniformity of the 

two-dimensional sampling (spherical radian sampling) in the spherical panoramic image, 

such that the area of a circle at the poles is the same as the area of a circle in the center of 

the equator. Thus, the resolution and bit rate of the spherical panoramic image (i.e., 

panoramic image or panoramic video) are reduced. 

Specifically, performing of projection on an equirectangular panoramic image with a 

cylindrical surface equal-area projection model is:  

performing the projection on the equirectangular panoramic image with a cylindrical 

surface equal-area projection formula 






 = 0 0cossin = y cos x
ϕ

ϕ

ϕλ

. 

In the formula 






 = 0 0cossin = y cos x
ϕ

ϕ

ϕλ

, x denotes an abscissa of the cylindrical surface 

equal-area projection image, y denotes an ordinate of the cylindrical surface equal-area 
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projection image, λ  denotes an abscissa of a spherical coordinate in the spherical 

panoramic image, ϕ  denotes an ordinate of the spherical coordinate in the spherical 

panoramic image, and 0ϕ  denotes a input parameter for specifying an aspect ratio of the 

cylindrical surface equal-area projection image. 

Since the aspect ratio of the cylindrical surface equal-area projection image can be 

changed by setting the value of 0ϕ , thus the size of the cylindrical surface equal-area 

projection image can be customized. 

In this step, there is a two-dimensional coordinate of each of the pixels in the 

cylindrical surface equal-area projection image obtained through projection, but there is no 

pixel value for each of the pixels. 

In step S12, a two-dimensional coordinate of each of pixels in the cylindrical surface 

equal-area projection image is obtained.  

After the cylindrical surface equal-area projection image is obtained, it is necessary to 

fill the cylindrical surface equal-area projection image with pixels, to obtain a complete 

panoramic image subjected to the cylindrical surface equal-area projection transformation. 

In order to fill the cylindrical surface equal-area projection image with pixels, it is firstly 

necessary to transform the coordinate system of the cylindrical surface equal-area 

projection image into the coordinate system of the equirectangular panoramic image, 

thereby the pixel value corresponding to each coordinate in the cylindrical surface 

equal-area projection image can be found in the original spherical panoramic image 

corresponding to the equirectangular panoramic image. The specific process comprise steps 

S12 - S14. 

In step S13, coordinate transformation is performed on the obtained two-dimensional 

coordinate of each of pixels in the cylindrical surface equal-area projection image to obtain 

a two-dimensional coordinate in the equirectangular panoramic image corresponding to 

each of pixels in the cylindrical surface equal-area projection image. 

In step S14, pixel interpolation is performed on the cylindrical surface equal-area 

projection image, based on color information of each of pixels in the equirectangular 

panoramic image and the obtained two-dimensional coordinate in the equirectangular 

panoramic image corresponding to each of pixels in the cylindrical surface equal-area 
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projection image, to generate a panoramic image subjected to the cylindrical surface 

equal-area projection transformation. 

An equirectangular panoramic image as a storage format for a panoramic image or 

panoramic video currently causes a higher resolution and larger bit rate of the panoramic 

image or panoramic video, since for the same texture of the equirectangular panoramic 

image, the area occupied thereof near the pole is larger than the area occupied thereof near 

the equator. In the present application, in order to reduce the resolution and bit rate of the 

panoramic image or panoramic video, the panoramic image subjected to the cylindrical 

surface equal-area projection transformation instead of the equirectangular panoramic 

image is used as the storage format for the panoramic image or panoramic video.  

The resolution and bit rate of the panoramic image or video can be reduced by using 

the panoramic image subjected to the cylindrical surface equal-area projection 

transformation as the storage format for the panoramic image or panoramic video, for the 

reason that: the projecting of an equirectangular panoramic image with a cylindrical surface 

equal-area projection model ensures that there is no deformation or small deformation for 

the textures near the equator, and thus ensures the definition of the panoramic image or 

panoramic video; and comparing to the equirectangular panoramic image, textures at two 

poles in the cylindrical surface equal-area projection image obtained through projection are 

further compressed in the y-axis direction, which ensures that the area of textures at the two 

poles and the area of textures near the equator are the same. Therefore, the resolution and 

bit rate of the panoramic image or the panoramic video can be reduced by the panoramic 

image subjected to the cylindrical surface equal-area projection transformation obtained 

after the pixel interpolation. 

Textures at the two poles are further compressed in the y-axis direction by performing 

projection on the equirectangular panoramic image with the cylindrical surface equal-area 

projection model. This leads to a decline in the definition of the image near the poles, but in 

most cases, the attention is focused on a region near the equator in the panoramic image or 

panoramic video. Thus, in many applications, the reducing of the definition of the image 

near the poles has a less effect on the displaying effect. 

In the present application, a process of performing coordinate transformation on the 

obtained two-dimensional coordinate of each of pixels in the cylindrical surface equal-area 
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projection image to obtain a two-dimensional coordinate in the equirectangular panoramic 

image corresponding to each of pixels in the cylindrical surface equal-area projection image, 

specifically comprises:  

performing the coordinate transformation, by using a formula 





1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

, on the obtained two-dimensional 

coordinate of each of pixels in the cylindrical surface equal-area projection image to obtain 

a two-dimensional coordinate in the equirectangular panoramic image corresponding to 

each of pixels in the cylindrical surface equal-area projection image.  

In the formula 



1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

, x denotes an 

abscissa of a two-dimensional coordinate of a pixel in the equirectangular panoramic image, 

y denotes an ordinate of the two-dimensional coordinate of the pixel in the equirectangular 

panoramic image, u denotes an abscissa of the pixel in the cylindrical surface equal-area 

projection image, v denotes an ordinate of the pixel in the cylindrical surface equal-area 

projection image, m and n denote a height and a width of the equirectangular panoramic 

image, respectively, and π denotes the PI. 

A process of generating the formula 





1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

, specifically comprise: 

obtaining the formula 






 = 0 0cossin = y cos x
ϕ

ϕ

ϕλ

 for projecting the spherical panoramic image 

to the cylindrical surface equal-area projection image, wherein in the formula 







 = 0 0cossin = y cos x
ϕ

ϕ

ϕλ

, x denotes the abscissa of the cylindrical surface equal-area projection 

image, y denotes the ordinate of the cylindrical surface equal-area projection image, λ  

denotes an abscissa of a spherical coordinate of the spherical panoramic image, ϕ  denotes 

an ordinate of the spherical coordinate of the spherical panoramic image, and 0ϕ  denotes a 
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input parameter for specifying an aspect ratio of the cylindrical surface equal-area 

projection image;  

obtaining a coordinate transformation relationship )1-m x-2,-1-n y2(),((x,y) ππ
π

π
ϕλ =→

 from the equirectangular panoramic image to 

the spherical panoramic image, wherein in 
)1-m x-2,-1-n y2(),((x,y) ππ

π
π

ϕλ =→
, 

m and n denote respectively the height and width of the equirectangular panoramic image, 

x denotes the abscissa of a pixel in the equirectangular panoramic image, y denotes the 

ordinate of the pixel in the equirectangular panoramic image. 

The coordinate transformation relationship from the equirectangular panoramic image 

to the spherical panoramic image can be seen in the Figure 4(a) and Figure 4(b). Figure 4(a) 

illustrates the coordinate system of the equirectangular panoramic image, and Figure 4(b) 

illustrates the spherical coordinate system of the spherical panoramic image represented 

with latitude and longitude. 

The formula 



1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

 is obtained by 

combining mathematically the formula 






 = 0 0cossin = y cos x
ϕ

ϕ

ϕλ

for projecting the spherical 

panoramic image to the cylindrical surface equal-area projection image and the coordinate 

transformation relationship 
)1-m x-2,-1-n y2(),((x,y) ππ

π
π

ϕλ =→
from the 

equirectangular panoramic image to the spherical panoramic image.  

The process of performing pixel interpolation on the cylindrical surface equal-area 

projection image, based on color information of each of pixels in the equirectangular 

panoramic image and the obtained two-dimensional coordinate in the equirectangular 

panoramic image corresponding to each of pixels in the cylindrical surface equal-area 

projection image, to generate a panoramic image subjected to the cylindrical surface 

equal-area projection transformation, specifically comprises:  
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performing the pixel interpolation on the cylindrical surface equal-area projection 

image, by using an interpolation algorithm (which may be any existing interpolation 

algorithms, such as a bilinear interpolation algorithm or a spline interpolation algorithm), 

based on the color information of each of pixels in the equirectangular panoramic image 

and the obtained two-dimensional coordinate in the equirectangular panoramic image 

corresponding to each of pixels in the cylindrical surface equal-area projection image, to 

generate the panoramic image subjected to the cylindrical surface equal-area projection 

transformation. 

Specifically, performing pixel interpolation on the cylindrical surface equal-area 

projection image, by using the bilinear interpolation algorithm, to generate the panoramic 

image subjected to the cylindrical surface equal-area projection transformation, may 

comprise: inputting the color information of each of pixels in the equirectangular 

panoramic image and the obtained two-dimensional coordinate in the equirectangular 

panoramic image corresponding to each of pixels in the cylindrical surface equal-area 

projection image to a bilinear interpolation model, to obtain a pixel value of each of pixels 

in the panoramic image subjected to the cylindrical surface equal-area projection 

transformation, which is output by the bilinear interpolation model.  

The bilinear interpolation model is a model created by the bilinear interpolation 

algorithm. 

Performing pixel interpolation on the cylindrical surface equal-area projection image, 

by using the spline interpolation algorithm, to generate the panoramic image subjected to 

the cylindrical surface equal-area projection transformation, may comprise: inputting the 

color information of each of pixels in the equirectangular panoramic image and the 

obtained two-dimensional coordinate in the equirectangular panoramic image 

corresponding to each of pixels in the cylindrical surface equal-area projection image to a 

spline interpolation model, to obtain the pixel value of each of pixels in the panoramic 

image subjected to the cylindrical surface equal-area projection transformation, which is 

output by the spline interpolation model. 

The spline interpolation model is a model created by the spline interpolation algorithm. 

The embodiments described above will be described with reference to specific 

examples. 
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Step 1: performing projection on an equirectangular panoramic image with a 

cylindrical surface equal-area projection model to obtain a cylindrical surface equal-area 

projection image. 

For example, the width w and the height h of the cylindrical surface equal-area 

projection image can be set in advance. 

In this step, there is the two-dimensional coordinate u and v of each of the pixels in the 

cylindrical surface equal-area projection image obtained through the projection, but there is 

no pixel value for each of the pixels. 

Step 2: obtaining the two-dimensional coordinate (u, v) of each of pixels in the 

cylindrical surface equal-area projection image. 

Step 3: performing coordinate transformation on the obtained two-dimensional 

coordinate of each of pixels in the cylindrical surface equal-area projection image to obtain 

a two-dimensional coordinate in the equirectangular panoramic image corresponding to 

each of pixels in the cylindrical surface equal-area projection image, specifically comprises 

the process: 

performing the coordinate transformation, by using the formula 





1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

 , on the obtained two-dimensional 

coordinate of each of pixels in the cylindrical surface equal-area projection image to obtain 

a two-dimensional coordinate in the equirectangular panoramic image corresponding to 

each of pixels in the cylindrical surface equal-area projection image,  

wherein, x denotes an abscissa of a two-dimensional coordinate of a pixel in the 

equirectangular panoramic image, y denotes an ordinate of the two-dimensional coordinate 

of the pixel in the equirectangular panoramic image, u denotes an abscissa of the pixel in 

the cylindrical surface equal-area projection image, v denotes the an ordinate of the pixel in 

the cylindrical surface equal-area projection image, m and n denote a height and a width of 

the equirectangular panoramic image, respectively, and π denotes the PI. A value of u is in 

a range from 0 to w-1, i.e., [0, w-1], and a value of v is in a range from 0 to h-1, i.e., [0, 

h-1]. w denotes the width of the cylindrical surface equal-area projection image, and h 

denotes the height of the cylindrical surface equal-area projection image. 
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The process of generating the formula 





1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

, specifically comprise: 

obtaining a formula 

0

0

u  cos

sin
v= 

cos

λ ϕ

ϕ

ϕ

=



 for projecting the spherical panoramic image to the 

cylindrical surface equal-area projection image, wherein in the formula 

0

0

u  cos

sin
v= 

cos

λ ϕ

ϕ

ϕ

=



 , u 

denotes the abscissa of the cylindrical surface equal-area projection image, v denotes the 

ordinate of the cylindrical surface equal-area projection image, λ  denotes an abscissa of a 

spherical coordinate in the spherical panoramic image, ϕ  denotes an ordinate of the 

spherical coordinate in the spherical panoramic image, and 0ϕ  denotes an input parameter 

for specifying an aspect ratio of the cylindrical surface equal-area projection image; 

obtaining a coordinate transformation relationship )1-m x-2,-1-n y2(),((x,y) ππ
π

π
ϕλ =→

 from the equirectangular panoramic image to 

the spherical panoramic image, wherein in 
)1-m x-2,-1-n y2(),((x,y) ππ

π
π

ϕλ =→
, 

m and n denote respectively the height and width of the equirectangular panoramic image, 

x denotes the abscissa of a pixel in the equirectangular panoramic image, and y denotes the 

ordinate of the pixel in the equirectangular panoramic image. 

The coordinate transformation relationship from the equirectangular panoramic image 

to the spherical panoramic image can be seen in the Figure 4(a) and Figure 4(b). Figure 4(a) 

illustrates the coordinate system of the equirectangular panoramic image, and Figure 4(b) 

illustrates the spherical coordinate system of the spherical panoramic image represented 

with latitude and longitude. 

The transformation formula 



1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

 

between the equirectangular panoramic image and the cylindrical surface equal-area 
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projection image is obtained by combining mathematically the formula 

0

0

u  cos

sin
v= 

cos

λ ϕ

ϕ

ϕ

=



  for 

projecting the spherical panoramic image to the cylindrical surface equal-area projection 

image and the coordinate transformation 

relationship
)1-m x-2,-1-n y2(),((x,y) ππ

π
π

ϕλ =→
 from the equirectangular 

panoramic image to the spherical panoramic image. 

Step 4: performing pixel interpolation on the cylindrical surface equal-area projection 

image, based on color information of each of pixels in the equirectangular panoramic image 

and the obtained two-dimensional coordinate in the equirectangular panoramic image 

corresponding to each of pixels in the cylindrical surface equal-area projection image, to 

generate a panoramic image subjected to the cylindrical surface equal-area projection 

transformation. 

 

The Second Embodiment 

In accordance with the embodiment of the method described above, this embodiment 

provides a device for constructing a projection image, as shown in Figure 5. The device for 

constructing a projection image comprises: a projection module 51, a first obtaining module 

52, a transformation module 53, and a first generation module 54.  

The projection module 51 is used to preform projection on an equirectangular 

panoramic image by using a cylindrical surface equal-area projection model to obtain a 

cylindrical surface equal-area projection image.  

The first obtaining module 52 is used to obtain a two-dimensional coordinate of each 

of pixels in the cylindrical surface equal-area projection image.  

The transformation module 53 is used to perform coordinate transformation on the 

obtained two-dimensional coordinate of each of pixels in the cylindrical surface equal-area 

projection image to obtain a two-dimensional coordinate in the equirectangular panoramic 

image corresponding to each of pixels in the cylindrical surface equal-area projection 

image.  
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The first generation module 54 is used to perform pixel interpolation on the cylindrical 

surface equal-area projection image, based on color information of each of pixels in the 

equirectangular panoramic image and the obtained two-dimensional coordinate in the 

equirectangular panoramic image corresponding to each of pixels in the cylindrical surface 

equal-area projection image, to generate a panoramic image subjected to the cylindrical 

surface equal-area projection transformation. 

In the embodiment, the transformation module 53 specifically comprises: a 

transformation unit, which is used to perform the coordinate transformation, by using the 

formula 



1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

, on the obtianed 

two-dimensional coordinate of each of pixels in the cylindrical surface equal-area 

projection image to obtain the two-dimensional coordinate in the equirectangular 

panoramic image corresponding to each of pixels in the cylindrical surface equal-area 

projection image; 

wherein, x denotes an abscissa of a two-dimensional coordinate of a pixel in the 

equirectangular panoramic image, y denotes an ordinate of the two-dimensional coordinate 

of the pixel in the equirectangular panoramic image, u denotes an abscissa of the pixel in 

the cylindrical surface equal-area projection image, v denotes an ordinate of the pixel in the 

cylindrical surface equal-area projection image, m and n denote a height and a width of the 

equirectangular panoramic image, respectively, and π denotes the PI. 

In the embodiment, the device for constructing a projection image further comprises: a 

second obtaining module, a third obtaining module and a second generation module. 

The second obtaining module, the third obtaining module and the second generation 

module are used to generate the formula 





1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

. 

The second obtaining module is used to obtain a formula 






 = 0 0cossin = y cos x
ϕ

ϕ

ϕλ

for 

projecting the spherical panoramic image to the cylindrical surface equal-area projection 
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image, wherein x denotes the abscissa of the cylindrical surface equal-area projection 

image, y denotes the ordinate of the cylindrical surface equal-area projection image, λ  

denotes an abscissa of the spherical coordinate in the spherical panoramic image, ϕ  

denotes an ordinate of the spherical coordinate in the spherical panoramic image, and 0ϕ  

denotes an input parameter for specifying an aspect ratio of the cylindrical surface 

equal-area projection image. 

The third obtaining module is used to obtain a coordinate transformation relationship )1-m x-2,-1-n y2(),((x,y) ππ
π

π
ϕλ =→

 from the equirectangular panoramic image to 

the spherical panoramic image, wherein m and n denote respectively the height and width 

of the equirectangular panoramic image, x denotes the abscissa of a pixel in the 

equirectangular panoramic image, and y denotes the ordinate of the pixel in the 

equirectangular panoramic image. 

The second generation module is used to obtain the formula 





1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

 by combining mathematically the 

formula 






 = 0 0cossin = y cos x
ϕ

ϕ

ϕλ

 for projecting the spherical panoramic image to the cylindrical 

surface equal-area projection image and the coordinate transformation relationship )1-m x-2,-1-n y2(),((x,y) ππ
π

π
ϕλ =→

 from the equirectangular panoramic image to 

the spherical panoramic image. 

In the embodiment, the first generation module 54 may specifically comprise a first 

generation unit or a second generation unit.  

The first generation unit is configure to perform the pixel interpolation on the 

cylindrical surface equal-area projection image, by using a bilinear interpolation algorithm, 

based on the color information of each of pixels in the equirectangular panoramic image 

and the obtained two-dimensional coordinate in the equirectangular panoramic image 

corresponding to each of pixels in the cylindrical surface equal-area projection image, to 
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generate the panoramic image subjected to the cylindrical surface equal-area projection 

transformation. 

The second generation unit is used to perform the pixel interpolation on the cylindrical 

surface equal-area projection image, by using a spline interpolation algorithm, based on the 

color information of each of pixels in the equirectangular panoramic image and the 

obtained two-dimensional coordinate in the equirectangular panoramic image 

corresponding to each of pixels in the cylindrical surface equal-area projection image, to 

generate the panoramic image subjected to the cylindrical surface equal-area projection 

transformation. 

In another implementation of the above embodiment, the device for constructing a 

projection image further comprises: a second obtaining module, a third obtaining module 

and a second generation module.  

The second obtaining module, the third obtaining module and the second generation 

module are used to generate the formula 





1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

. 

The second obtaining module is used to obtain a formula 

0

0

u  cos

sin
v= 

cos

λ ϕ

ϕ

ϕ

=



 for projecting 

the spherical panoramic image to the cylindrical surface equal-area projection image, 

wherein u denotes the abscissa of the cylindrical surface equal-area projection image, v 

denotes the ordinate of the cylindrical surface equal-area projection image, λ  denotes an 

abscissa of a spherical coordinate in the spherical panoramic image, ϕ  denotes an 

ordinate of the spherical coordinate in the spherical panoramic image, and 0ϕ  denotes an 

input parameter for specifying an aspect ratio of the cylindrical surface equal-area 

projection image. A value of u is in a range from 0 to w-1, i.e., [0, w-1], and a value of v is 

in a range from 0 to h-1, i.e., [0, h-1]. w denotes the width of the cylindrical surface 

equal-area projection image, and h denotes the height of the cylindrical surface equal-area 

projection image. 

The third obtaining module is used to obtain a coordinate transformation relationship 
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)1-m x-2,-1-n y2(),((x,y) ππ
π

π
ϕλ =→

 from the equirectangular panoramic image to 

the spherical panoramic image, wherein m and n denote respectively the height and width 

of the equirectangular panoramic image, x denotes the abscissa of a pixel in the 

equirectangular panoramic image, and y denotes the ordinate of the pixel in the 

equirectangular panoramic image. 

The second generation module is used to obtain the formula 





1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

 by combining mathematically the 

formula 

0

0

u  cos

sin
v = 

cos

λ φ

φ

φ

=



  for projecting the spherical panoramic image to the cylindrical 

surface equal-area projection image and the coordinate transformation relationship )1-m x-2,-1-n y2(),((x,y) ππ
π

π
ϕλ =→

 from the equirectangular panoramic image to 

the spherical panoramic image. 

The Third Embodiment 

In accordance with the embodiments of methods described above, the embodiment 

provides an electronic device comprising a processor, a communication interface, a 

memory and a communication bus, wherein the processor, the communication interface, 

and the memory communicate with each other via the communication bus. 

The memory is used to store a computer program. 

The processor is used to, when the program stored on the memory are executed, 

implement the method for constructing a projection image according to embodiments of the 

present application. The method for constructing a projection image comprises: 

performing projection on an equirectangular panoramic image with a cylindrical 

surface equal-area projection model to obtain a cylindrical surface equal-area projection 

image; 

obtaining a two-dimensional coordinate of each of pixels in the cylindrical surface 

equal-area projection image; 
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performing coordinate transformation on the obtained two-dimensional coordinate of 

each of pixels in the cylindrical surface equal-area projection image to obtain a 

two-dimensional coordinate in the equirectangular panoramic image corresponding to each 

of pixels in the cylindrical surface equal-area projection image; 

performing pixel interpolation on the cylindrical surface equal-area projection image, 

based on color information of each of pixels in the equirectangular panoramic image and 

the obtained two-dimensional coordinate in the equirectangular panoramic image 

corresponding to each of pixels in the cylindrical surface equal-area projection image, to 

generate a panoramic image subjected to the cylindrical surface equal-area projection 

transformation. 

An equirectangular panoramic image as a storage format for a panoramic image or 

panoramic video currently causes a higher resolution and larger bit rate of the panoramic 

image or panoramic video, since for the same texture of the equirectangular panoramic 

image, the area occupied thereof near the pole is larger than the area occupied thereof near 

the equator. In the present application, in order to reduce the resolution and bit rate of the 

panoramic image or panoramic video, the panoramic image subjected to the cylindrical 

surface equal-area projection transformation instead of the equirectangular panoramic 

image is used as the storage format for the panoramic image or panoramic video.  

The resolution and bit rate of the panoramic image or video can be reduced by using 

the panoramic image subjected to the cylindrical surface equal-area projection 

transformation as the storage format for the panoramic image or panoramic video, for the 

reason that: the projecting of an equirectangular panoramic image with a cylindrical surface 

equal-area projection model ensures that there is no deformation or small deformation for 

the textures near the equator, and thus ensures the definition of the panoramic image or 

panoramic video; and comparing to the equirectangular panoramic image, textures at two 

poles in the cylindrical surface equal-area projection image obtained through projection are 

further compressed in the y-axis direction, which ensures that the area of textures at the two 

poles and the area of textures near the equator are the same. Therefore, the resolution and 

bit rate of the panoramic image or the panoramic video can be reduced by the panoramic 

image subjected to the cylindrical surface equal-area projection transformation obtained 

after the pixel interpolation. 
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The Second Embodiment 

In accordance with the embodiments of methods described above, this embodiment 

provides a computer-readable storage medium stores a computer program thereon which, 

when executed by a processor, cause the processor to implement the method for 

constructing a projection image according to the embodiments of the present application. 

The method for constructing a projection image comprises: 

performing projection on an equirectangular panoramic image with a cylindrical 

surface equal-area projection model to obtain a cylindrical surface equal-area projection 

image; 

obtaining a two-dimensional coordinate of each of pixels in the cylindrical surface 

equal-area projection image; 

performing coordinate transformation on the obtained two-dimensional coordinate of 

each of pixels in the cylindrical surface equal-area projection image to obtain a 

two-dimensional coordinate in the equirectangular panoramic image corresponding to each 

of pixels in the cylindrical surface equal-area projection image; 

performing pixel interpolation on the cylindrical surface equal-area projection image, 

based on color information of each of pixels in the equirectangular panoramic image and 

the obtained two-dimensional coordinate in the equirectangular panoramic image 

corresponding to each of pixels in the cylindrical surface equal-area projection image, to 

generate a panoramic image subjected to the cylindrical surface equal-area projection 

transformation. 

An equirectangular panoramic image as a storage format for a panoramic image or 

panoramic video currently causes a higher resolution and larger bit rate of the panoramic 

image or panoramic video, since for the same texture of the equirectangular panoramic 

image, the area occupied thereof near the pole is larger than the area occupied thereof near 

the equator. In the present application, in order to reduce the resolution and bit rate of the 

panoramic image or panoramic video, the panoramic image subjected to the cylindrical 

surface equal-area projection transformation instead of the equirectangular panoramic 

image is used as the storage format for the panoramic image or panoramic video.  



-24- 

 

The resolution and bit rate of the panoramic image or panoramic video can be reduced 

by using the panoramic image subjected to the cylindrical surface equal-area projection 

transformation as the storage format for the panoramic image or panoramic video, for the 

reason that: the projecting of an equirectangular panoramic image with a cylindrical surface 

equal-area projection model ensures that there is no deformation or small deformation for 

the textures near the equator, and thus ensures the definition of the panoramic image or 

panoramic video; and comparing to the equirectangular panoramic image, textures at two 

poles in the cylindrical surface equal-area projection image obtained through projection are 

further compressed in the y-axis direction, which ensures that the area of textures at the two 

poles and the area of textures near the equator are the same. Therefore, the resolution and 

bit rate of the panoramic image or the panoramic video can be reduced by the panoramic 

image subjected to the cylindrical surface equal-area projection transformation obtained 

after the pixel interpolation. 

It should be noted that various embodiments herein adopt corresponding ways for 

description. The same or similar parts in various embodiments can be referred to one 

another, and each embodiment is focused on the differences from other embodiments. For 

embodiments of a device, since they are similar to embodiments of the method, the 

description thereof is relatively simple. The relating parts could refer to the parts of the 

description of embodiments of the method. 

It should be noted that, the relationship terms herein such as "first", "second" and the 

like are only used for distinguishing one entity or operation from another entity or operation, 

but do not necessarily require or imply that there is actual relationship or order between 

these entities or operations. Moreover, the terms "include", "comprise" or any other variants 

thereof are intended to cover a non-exclusive inclusion, so that a process, method, article, 

or device comprising a series of elements comprise not only those elements listed but also 

those not specifically listed or the elements intrinsic to the process, method, article, or 

device. Without further limitations, an element defined by a sentence "comprise(s) a..." or 

"include(s) a..." do not exclude that there are other identical elements in the process, 

method, article, or device which comprises these elements. 

The method and device for constructing a projection image provided by the present 

application has been described in detail herein. The principle and embodiments of the 
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present application have been described with reference to particular examples. The 

description of the embodiments above is merely for assisting in understanding the method 

of the present application and the core concept thereof. It will be apparent to those skilled 

in the art that there may be changes in the embodiments and the scope of application in 

accordance with the teaching of the present application. Therefore, the specification herein 

should not be construed as limiting the present application. 
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CLAIMS 

 

1. A method for constructing a projection image, comprising: 

preforming projection of an equirectangular panoramic image with a cylindrical 

surface equal-area projection model to obtain a cylindrical surface equal-area 

projection image; 

obtaining a two-dimensional coordinate of each pixel in the cylindrical surface 

equal-area projection image; 

performing coordinate transformation on the obtained two-dimensional 

coordinate of each pixel in the cylindrical surface equal-area projection image to 

obtain a two-dimensional coordinate in the equirectangular panoramic image 

corresponding to each pixel in the cylindrical surface equal-area projection image; 

performing pixel interpolation on the cylindrical surface equal-area projection 

image, based on color information of each pixel in the equirectangular panoramic 

image and the obtained two-dimensional coordinate in the equirectangular panoramic 

image corresponding to each pixel in the cylindrical surface equal-area projection 

image, to generate a panoramic image subjected to the cylindrical surface equal-area 

projection transformation. 

 

2. The method of claim 1, wherein performing coordinate transformation on the 

two-dimensional coordinate of each pixel in the cylindrical surface equal-area 

projection image to obtain a two-dimensional coordinate in the equirectangular 

panoramic image corresponding to each pixel in the cylindrical surface equal-area 

projection image, comprises:  

performing the coordinate transformation, by using a formula 





1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

, on the obtained 

two-dimensional coordinate of each pixel in the cylindrical surface equal-area 

projection image to obtain the two-dimensional coordinate in the equirectangular 

panoramic image corresponding to each  pixel in the cylindrical surface equal-area 

projection image; 
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wherein, x denotes an abscissa of a two-dimensional coordinate of a pixel in the 

equirectangular panoramic image, y denotes an ordinate of the two-dimensional 

coordinate of the pixel in the equirectangular panoramic image, u denotes an abscissa 

of the pixel in the cylindrical surface equal-area projection image, v denotes an 

ordinate of the pixel in the cylindrical surface equal-area projection image, m and n 

denote a height and a width of the equirectangular panoramic image, respectively, and 

π denotes the PI. 

 

3. The method of claim 1, wherein performing pixel interpolation on the 

cylindrical surface equal-area projection image, based on color information of each 

pixel in the equirectangular panoramic image and the obtained two-dimensional 

coordinate in the equirectangular panoramic image corresponding to each pixel in the 

cylindrical surface equal-area projection image, to generate a panoramic image 

subjected to the cylindrical surface equal-area projection transformation, comprises:  

performing the pixel interpolation on the cylindrical surface equal-area 

projection image, by using a bilinear interpolation algorithm, based on the color 

information of each pixel in the equirectangular panoramic image and the obtained 

two-dimensional coordinate in the equirectangular panoramic image corresponding to 

each  pixel in the cylindrical surface equal-area projection image, to generate the 

panoramic image subjected to the cylindrical surface equal-area projection 

transformation. 

 

4. The method of claim 1, wherein performing pixel interpolation on the 

cylindrical surface equal-area projection image, based on color information of each 

pixel in the equirectangular panoramic image and the obtained two-dimensional 

coordinate in the equirectangular panoramic image corresponding to each pixel in the 

cylindrical surface equal-area projection image, to generate a panoramic image 

subjected to the cylindrical surface equal-area projection transformation, comprises: 

performing the pixel interpolation on the cylindrical surface equal-area 

projection image, by using a spline interpolation algorithm, based on the color 

information of each pixel in the equirectangular panoramic image and the obtained 

two-dimensional coordinate in the equirectangular panoramic image corresponding to 
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each  pixel in the cylindrical surface equal-area projection image, to generate the 

panoramic image subjected to the cylindrical surface equal-area projection 

transformation. 

 

5. A device for constructing a projection image, comprising: 

a projection module used to perform projection of an equirectangular panoramic 

image with a cylindrical surface equal-area projection model to obtain a cylindrical 

surface equal-area projection image; 

a first obtaining module used to obtain a two-dimensional coordinate of each 

pixel in the cylindrical surface equal-area projection image; 

a transformation module used to perform coordinate transformation on the 

obtained two-dimensional coordinate of each pixel in the cylindrical surface 

equal-area projection image to obtain a two-dimensional coordinate in the 

equirectangular panoramic image corresponding to each  pixel in the cylindrical 

surface equal-area projection image; 

a first generation module used to perform pixel interpolation on the cylindrical 

surface equal-area projection image, based on color information of each pixel in the 

equirectangular panoramic image and the obtained two-dimensional coordinate in the 

equirectangular panoramic image corresponding to each  pixel in the cylindrical 

surface equal-area projection image, to generate a panoramic image subjected to the 

cylindrical surface equal-area projection transformation. 

 

6. The device of claim 5, wherein the transformation module comprises: 

a transformation unit used to perform coordinate transformation, by using a 

formula 



1)/π-(m*π/2)+1))-(m /  v* 2-arcsin((1-1)-(m =y 

π)*1)/(2-(n*π)+ π*1)- 1)-(nu/ *((2 =x 

, on the obtained 

two-dimensional coordinate of each pixel in the cylindrical surface equal-area 

projection image to obtain a two-dimensional coordinate in the equirectangular 

panoramic image corresponding to each  pixel in the cylindrical surface equal-area 

projection image; 

wherein, x denotes an abscissa of a two-dimensional coordinate of a pixel in the 
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equirectangular panoramic image, y denotes an ordinate of the two-dimensional 

coordinate of the pixel in the equirectangular panoramic image, u denotes an abscissa 

of the pixel in the cylindrical surface equal-area projection image, v denotes an 

ordinate of the pixel in the cylindrical surface equal-area projection image, m and n 

denote a height and a width of the equirectangular panoramic image, respectively, and 

π denotes the PI. 

 

7. The device of claim 5, wherein the first generation module comprises: 

a first generation unit used to perform the pixel interpolation on the cylindrical 

surface equal-area projection image, by using a bilinear interpolation algorithm, based 

on the color information of each pixel in the equirectangular panoramic image and the 

obtained two-dimensional coordinate in the equirectangular panoramic image 

corresponding to each pixel in the cylindrical surface equal-area projection image, to 

generate the panoramic image subjected to the cylindrical surface equal-area 

projection transformation. 

 

8. The device of claim 5, wherein the first generation module comprises: 

a second generation unit used to perform the pixel interpolation on the 

cylindrical surface equal-area projection image, by using a spline interpolation 

algorithm, based on the color information of each pixel in the equirectangular 

panoramic image and the obtained two-dimensional coordinate in the equirectangular 

panoramic image corresponding to each pixel in the cylindrical surface equal-area 

projection image, to generate the panoramic image subjected to the cylindrical surface 

equal-area projection transformation. 

 

9. An electronic device comprising a processor, a communication interface, a 

memory and a communication bus, wherein the processor, the communication 

interface and the memory communicate with each other via the communication bus; 

the memory is used to store a computer program; 

the processor is used to, when executing the computer program stored on the 

memory, implement steps of the method of any one of claims 1 to 4. 
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10. A computer-readable storage medium, wherein the computer-readable 

storage medium stores a computer program thereon which, when being executed by a 

processor, causes the processor to implement steps of the method of any one of claims 

1 to 4. 


