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PANORAMIC VIDEO COMPRESSION METHOD AND 

DEVICE 

 

The present application claims priority to Chinese patent application No. 

201610765058.4 filed with China Patent Office on August 30, 2016 and entitled 

“PANORAMIC VIDEO COMPRESSION METHOD AND DEVICE”, which is 

incorporated herein by reference in its entirety. 

 

TECHNICAL FIELD 

The present application relates to the field of video technology, and particularly to a 

compression method and device of a panoramic video. 

 

BACKGROUND 

A panoramic video refers to a 360-degree panoramic video, which evolves from the 

360-degree panoramic technology. It converts a plurality of continuous static panoramic 

pictures into a dynamic video image. A panoramic video allows the viewing of a dynamic 

video from any degree around the shooting angle, whether it is left, right, up, or down. A 

panoramic video is no longer in the form of a single static panoramic picture, but a smooth 

and clear dynamic video image formed by stringing a plurality of panoramic pictures 

together. 

Currently, the method for playing a panoramic video is that: a server sends the 

panoramic video to a client; then the client decodes the panoramic video into panoramic 

pictures, extracts from the panoramic pictures according to the current angle of a viewer, 

and plays a video composed of the extracted panoramic pictures. In this method, the 

process of extracting from the panoramic pictures according to the current angle of a viewer 

can be: extracting from the panoramic pictures according to the current angle of the viewer 

set and a spherical mapping relationship. A conventional spherical panoramic image is a 
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rectangular image unwrapped in spherical texture coordinates of a sphere, but the actual 

available pixel range can be represented by an oval. The width at the widest point of the 

oval is the length of the rectangle and the width decreases from the widest point to both 

ends of the oval. Both ends are the shortest points, the width of which is one-pixel 

point-width. Therefore, there is redundant pixel information in the rectangular spherical 

panoramic image. 

It can be seen that, in practical applications, the panoramic video seen by a user is only 

a part of the panoramic video sent by the server. However, the server will send the entire 

panoramic video to the client, resulting in the transmission of unnecessary data and thus 

resulting in a waste of network bandwidth. 

 

SUMMARY OF THE INVENTION 

The embodiments of the present application aim to provide a compression method and 

device of a panoramic video in order to reduce waste of network bandwidth. 

In order to achieve the above objective, an embodiment of the present application 

discloses a compression method of a panoramic video, the method comprising: 

for a target panoramic video, generating each frame picture of the target panoramic 

video; 

for each frame picture respectively, compressing the frame picture; 

dividing the compressed frame picture; 

mosaicking the pictures obtained through the dividing; 

generating a new panoramic video according to all the pictures obtained through the 

mosaicking. 

Optionally,  for each frame picture respectively, compressing the frame picture, 

comprises: 
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for each frame picture respectively, compressing the frame picture into a rhombic 

picture with an interpolation technology, wherein, the lengths of the two diagonals of the 

rhombic picture are equal to the width and the height of the frame picture respectively. 

Optionally, dividing the compressed frame picture comprises: 

equally dividing the rhombic picture into two triangular pictures, wherein the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 

equally dividing one of the two triangular pictures into two right triangular pictures; 

mosaicking the pictures obtained through the dividing comprises: 

mosaicking the triangular picture of the two triangular pictures that is not equally 

divided and the two right triangular pictures into a rectangular picture. 

Optionally, dividing the compressed frame picture comprises: 

equally dividing the rhombic picture into two triangular pictures, wherein, the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 

mosaicking the pictures obtained through the dividing comprises: 

converting the two triangular pictures into two right triangular pictures that are of the 

same height and the same area as the two triangular pictures; 

mosaicking the two right triangular pictures into a rectangular picture. 

Optionally, prior to generating the new panoramic video according to all the pictures 

obtained through the mosaicking, the method further comprises: 

presetting a mosaicked edge of the pictures obtained through the mosaicking. 
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In order to achieve the above object, an embodiment of the present application 

discloses a compression device of a panoramic video, the device comprising: 

a first generating module for generating each frame picture of a target panoramic video 

for the target panoramic video; 

a compressing module for compressing the frame picture respectively for the each 

frame picture; 

a dividing module for dividing the compressed frame picture; 

a mosaicking module for mosaicking the pictures obtained through the dividing; 

a second generating module for generating a new panoramic video according to all the 

pictures obtained through the mosaicking. 

Optionally, the compressing module is specifically for: 

for each frame picture respectively, compressing the frame picture into a rhombic 

picture with an interpolation technology, wherein, the lengths of the two diagonals of the 

rhombic picture are equal to the width and the height of the frame picture respectively. 

Optionally, the dividing module is specifically for: 

equally dividing the rhombic picture into two triangular pictures, wherein, the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 

equally dividing one of the two triangular pictures into two right triangular pictures; 

the mosaicking module is specifically for: 

mosaicking the triangular picture of the two triangular pictures that is not equally 

divided and the two right triangular pictures into a rectangular picture. 
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Optionally, the dividing module is specifically for: 

equally dividing the rhombic picture into two triangular pictures, wherein, the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 

Optionally, the mosaicking module is specifically for: 

converting the two triangular pictures into two right triangular pictures that are of the 

same height and the same area as the two triangular pictures; 

mosaicking the two right triangular pictures into a rectangular picture. 

Optionally, prior to the second generating module, the device further comprises: 

a processing module for presetting a mosaicked edge of the pictures obtained through 

the mosaicking. 

In yet another aspect of an embodiment of the present application, an electronic 

equipment is provided, the electronic equipment comprising a processor, a communication 

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

processor, the communication interface and the memory is achieved via the communication 

bus; 

the memory is for storing a computer program; 

the processor is for achieving a compression method of a panoramic video according 

to any one of the above embodiments when executing the computer program stored in the 

memory. 

In another aspect, an embodiment of the present application provides a computer 

readable storage medium, wherein, the computer readable storage medium stores 

instructions that make a computer execute a compression method of a panoramic video 
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according to any one of the above embodiments when being executed on the computer. 

In yet another aspect of an embodiment of the present application, the embodiment of 

the present application further provides a computer program product comprising 

instructions that make a computer execute a compression method of a panoramic video 

according to any one of the above embodiments when being executed on the computer. 

As can be seen from the above technical solution, a compression method and device of 

a panoramic video provided by the embodiments of the present application generates, for a 

target panoramic video, each frame picture of the target panoramic picture; for each frame 

picture respectively, compresses the frame picture; divides the compressed frame picture; 

mosaics the pictures obtained through the dividing; generates a new panoramic video 

according to all the pictures obtained through the mosaicking. 

It can be seen that a panoramic video is compressed, the new, compressed panoramic 

video is sent to a client by a server, and subsequently, the client can play the entire 

panoramic video sent by the server, without transmitting unnecessary data in the 

embodiments of the application. Thus, waste of network bandwidth can be reduced. 

Certainly, any product or method implementing the present application is not 

necessarily required to achieve all the above advantages at the same time. 

 

BRIEF DESCRIPTION OF DRAWINGS 

In order to describe the technical solutions in the embodiments of the present 

application or the prior art more clearly, the drawings to be used in the description of the 

embodiments or the prior art will be introduced briefly below. 

Fig. 1 is a schematic flow chart of a compression method of a panoramic video 

provided by an embodiment of the present application; 

Fig. 2 is a schematic flow chart of another compression method of a panoramic video 
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provided by an embodiment of the present application; 

Fig. 3 is a schematic structural view of a compression device of a panoramic video 

provided by an embodiment of the present application; 

Fig. 4 is a schematic structural view of another compression device of a panoramic 

video provided by an embodiment of the present application; 

Fig. 5 is a schematic view of the generation of a mosaicked rectangular picture 

provided by an embodiment of the present application; 

Fig. 6 is a schematic view of the generation of another mosaicked rectangular picture 

provided by an embodiment of the present application; 

Fig. 7A is a schematic view of the dividing of a rhombic picture; 

Fig. 7B is another schematic view of the dividing of a rhombic picture; 

Fig. 8 is a schematic structural view of an electronic equipment provided by an 

embodiment of the present application. 

 

DETAILED DESCRIPTION OF THE INVENTION 

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

below in combination with the accompanied drawings in the embodiments of the present 

application. 

First, a compression method of a panoramic video provided by an embodiment of the 

present application will be described below in detail. 

Reference is made to Fig. 1, which is a schematic flow chart of a compression method 

of a panoramic video provided by an embodiment of the present application. The method 

can comprise the following steps: 

S101: for a target panoramic video, generating each frame picture of the target 

panoramic video; 

in one implementation mode, the generated each frame picture of the target panoramic 

video can be a spherical panoramic image, i.e., it can be a rectangular picture unwrapped 

according to spherical texture coordinates, wherein, technologies such as video decoding 

can be employed to generate each frame picture of the target panoramic video for the target 
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panoramic video. 

In other words, each frame picture generated for the target panoramic video is a 

picture of rectangular shape. 

S102: for each frame picture respectively, compressing the frame picture; 

In one implementation mode, for each frame picture respectively, the frame picture 

can be compressed into a rhombic picture with an interpolation technology, wherein, the 

lengths of the two diagonals of the rhombic picture can be equal to the width and the height 

of the frame picture respectively. 

In other words, in the embodiment of the present application: the above-mentioned 

frame picture is a rectangular picture unwrapped according to spherical texture coordinates, 

i.e. the picture before the compressing; the above-mentioned rhombic picture is a picture of 

rhombic shape, i.e. the picture after the compressing. It can be understood that, for each 

frame picture respectively, the frame picture is compressed into a rhombic picture with an 

interpolation technology, wherein, there is a corresponding relation between the frame 

picture and the rhombic picture, which can be that a frame picture corresponds to a rhombic 

picture. The lengths of the two diagonals of the rhombic picture can be equal to the width 

and the height of the corresponding frame picture respectively. In one implementation 

mode, when the width of the frame picture is the length of the short edge and the height of 

the frame picture is the length of the long edge, the shorter diagonal of the rhombic picture 

can be equal to the width of the corresponding frame picture, and the longer diagonal of the 

rhombic picture can be equal to the height of the corresponding frame picture. 

Exemplarily, for each frame picture respectively, the original frame picture can be 

stretched and converted with an interpolation technology such as nearest neighbor 

interpolation technology, linear interpolation technology, cubic spline interpolation 

technology in order to compress this frame picture into a rhombic picture, wherein, the 

lengths of the two diagonals of the rhombic picture are equal to the width and the height of 

the frame picture respectively. 

In other words, the above-mentioned original frame picture is the picture of 

rectangular shape, i.e. the picture before the compressing. 
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In one implementation mode, it is also possible to, for each frame picture, determine 

the compression ratio of the pixel number of each row of this frame picture. For example: 

the compression ratio of the middlemost row in the frame picture is 1:1 (which means that 

the pixel number of the middlemost row is not compressed); the compression ratio of the 

edge rows (i.e. the first row and the last row) of this frame picture is the number of pixel 

points in the rows: 1 (which means that the number of pixels of the edge rows of the image 

is compressed to 1); the number of pixel points in a row from the middlemost row to the 

first row or the last row other than the first and the last rows is compressed to (xy-2nx)/y, 

wherein, x is the number of pixel points in a row of this frame picture, y is the quantity of 

pixel points in a column of this frame picture (for example, if the size of this frame picture 

is 200*100, then x is 200 and y is 100), and n is the sequence number from the middlemost 

row to the first row or the last row; according to the determined compression ratio of each 

row, the number of pixel points of the row corresponding to the compression ratio is 

compressed, compressing the frame picture into a rhombic picture, wherein, the lengths of 

the two diagonals of the rhombic picture are equal to the width and the height of the frame 

picture respectively. 

For example, for a frame picture, the number of pixel points in each row of this frame 

picture x is 20, and the number of pixel points in each column y is 21, i.e. this frame picture 

has 21 rows of pixel points, and the 11th row is the middlemost row of this frame picture. 

In one case, starting with the sequence number of the middlemost row being 0, the 

sequence numbers of the middlemost row (the 11th row) to the first row (the 1st row) can 

be 0~10, i.e. the values of n from the middlemost row (the 11th row) to the first row (the 

1st row) are 0~10 respectively; the sequence numbers of the middlemost row (the 11th row) 

to the last row (the 21st row) can be 0~10, i.e. the values of n from the middlemost row (the 

11th row) to the last row (the 21st row) are 0~10 respectively; subsequently, the numbers of 

pixel points corresponding to the 10th row to the 1st row and the 12th row to the 21st row 

are calculated using the above-mentioned formula “(xy-2nx)/y” respectively. 

Take the 10th row as an example: the value of n corresponding to the 10th row is 1; 

here, there is (20*21-2*1*20)/21; i.e. the number of pixel points corresponding to the 10th 
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row is 380/21, which can be 18. 

S103: dividing the compressed frame picture; 

Specifically, in practical applications, the rhombic picture can be equally divided into 

two top and bottom (or left and right) triangular pictures, wherein, the heights of both the 

two triangular pictures are half of the height of the frame picture or the heights of both the 

two triangular pictures are half of the width of the frame picture; one of the two triangular 

pictures is equally divided into two right triangular pictures. 

Specifically, in practical applications, the rhombic picture can be equally divided into 

two top and bottom (or left and right) triangular pictures, wherein, the heights of both the 

two triangular pictures are half of the height of the frame picture or the heights of both the 

two triangular pictures are half of the width of the frame picture. 

Exemplarily, for each frame picture respectively, the rhombic picture can be equally 

divided into two triangular pictures with one of the diagonals of the rhombic picture (for 

example, the one whose length is the width of the corresponding frame picture) as the 

dividing boundary, wherein, the heights of both the two triangular pictures are half of the 

height of the corresponding frame picture; further, either one of the two triangular pictures 

can be equally divided into two right triangular pictures, or may not be equally divided. In 

practical applications, the rhombic picture can also be equally divided into two triangular 

pictures with the other diagonal of the rhombic picture (for example, the one whose length 

is the height of the corresponding frame picture) as the dividing boundary, wherein, the 

heights of both the two triangular pictures are half of the height of the corresponding frame 

picture; further, either one of the two triangular pictures can be equally divided into two 

right triangular pictures, or may not be equally divided. 

In other words, in one case, for each frame picture respectively, the rhombic picture 

can be equally divided into two triangular pictures with one of the diagonals of the rhombic 

picture (for example, the one whose length is the width of the corresponding frame picture) 

as the dividing boundary, wherein, when the diagonal used as the dividing boundary is the 

one whose length is the width of the corresponding frame picture, the heights of both the 

two triangular pictures obtained after the dividing are half of the height of the 
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corresponding frame picture; further, either one of the two triangular pictures obtained after 

the dividing can be equally divided into two right triangular pictures in order to execute the 

subsequent flow process of compressing the panoramic video. 

For example, as shown in Fig. 7A, there are two diagonals a and b of the rhombic 

picture A. With the diagonal a as the dividing boundary, the rhombic picture A is divided 

into two congruent triangular pictures. The two triangular pictures obtained after the 

dividing are a triangular picture A1 and a triangular picture A2 respectively. It can be 

understood that both the triangular picture A1 and the triangular picture A2 are isosceles 

triangles. Further, the triangular picture A1 is equally divided into two right triangular 

pictures A11 and A12. It can be understood that the triangular picture A1 can be equally 

divided into the two right triangular pictures A11 and A12 with the median of the base of 

the triangular picture A1 as the dividing boundary. Wherein the term “congruent” used in 

the present embodiment is only related to the shape of the triangular pictures. 

In another case, the rhombic picture can be equally divided into two triangular pictures 

with the other diagonal of the rhombic picture (for example, the one whose length is the 

height of the corresponding frame picture) as the dividing boundary, wherein, when the 

diagonal used as the dividing boundary is the one whose length is the height of the 

corresponding frame picture, the heights of both the two triangular pictures obtained after 

the dividing are half of the height of the corresponding frame picture; further, either one of 

the two triangular pictures obtained after the dividing can be equally divided into two right 

triangular pictures in order to execute the subsequent flow process of compressing the 

panoramic video. 

Following the above example, as shown in Fig. 7B, there are two diagonals a and b of 

the rhombic picture A. Here, with the diagonal b as the dividing boundary, the rhombic 

picture A is divided into two congruent triangular pictures. The two triangular pictures 

obtained after the dividing are a triangular picture A3 and a triangular picture A4 

respectively. It can be understood that both the triangular picture A3 and the triangular 

picture A4 are isosceles triangles. Further, the triangular picture A3 is equally divided into 

two right triangular pictures A31 and A32. It can be understood that the triangular picture 
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A3 can be equally divided into the two right triangular pictures A31 and A32 with the 

median of the base of the triangular picture A3 as the dividing boundary. Wherein the term 

“congruent” used in the present embodiment is only related to the shape of the triangular 

pictures. 

Certainly, it is also possible to not equally divide either one of the above-mentioned 

two triangular pictures obtained after the dividing, which will be described further below 

for clear layout. 

S104: mosaicking the pictures obtained after the dividing; 

Specifically, in practical applications, the triangular picture of the two triangular 

pictures that is not equally divided and the two right triangular pictures can be mosaicked 

into a rectangular picture. 

In an implementation mode, two congruent triangles can be obtained after dividing the 

rhombic picture once. In one case, one of the two obtained congruent triangles can be 

further divided once again in order to obtain two congruent right triangles. Further, the 

triangle obtained above that is not divided once again and the two congruent right triangles 

obtained after the further dividing can be mosaicked into a rectangular picture. Wherein the 

term “congruent” used in the present embodiment is only related to the shape of the 

triangular pictures. 

Exemplarily, in the case that one of the two triangular pictures is equally divided into 

two right triangular pictures, the two right triangular pictures can be translated to, 

respectively, the left and right sides (or the upper and lower sides, specifically based on 

achieving mosaicking into a rectangular picture) of the triangular picture of the 

above-mentioned two triangular pictures that is not equally divided, thereby mosaicking the 

triangular picture of the above-mentioned two triangular pictures that is not equally divided 

and the two right triangular pictures into a rectangular picture, such that the width of the 

rectangular picture is that of the original picture and the height of the rectangular picture is 

half of that of the original picture, or such that the height of the rectangular picture is that of 

the original picture and the width of the rectangular picture is half of that of the original 

picture, thereby reducing the size of the mosaicked rectangular picture to half of that of the 
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original picture. 

In other words, both the above terms “original picture(s)” and “original rectangular 

picture(s)” can represent the frame picture mentioned in the embodiments of the present 

application, i.e. the picture before the compressing. 

Specifically, in one implementation mode, the two triangular pictures can be converted 

into two right triangular pictures that are of the same height and the same area as the two 

triangular pictures respectively; the two right triangular pictures are mosaicked into a 

rectangular picture. 

Exemplarily, in the case that none of the two triangular pictures is equally divided into 

two right triangular pictures, the above-mentioned two triangular pictures can be converted 

respectively with an image conversion technology to obtain two right triangular pictures 

that are of the same height and the same area as the two triangular pictures; the obtained 

two right triangular pictures are mosaicked into a rectangular picture, such that the width of 

the mosaicked rectangular picture is that of the original picture and the height of the 

mosaicked picture is half of that of the original picture, or such that the height of the 

mosaicked rectangular picture is that of the original picture and the width of the mosaicked 

picture is half of that of the original picture, thereby reducing the size of the mosaicked 

rectangular picture to half of that of the original picture. 

In other words, both the above “original picture(s)” and “original rectangular 

picture(s)” can represent the frame picture mentioned in the embodiments of the present 

application, i.e. the picture before the compressing. 

Exemplarily, as shown in Fig. 5, Fig. 5 is a schematic view of the generation of a 

mosaicked rectangular picture provided by an embodiment of the present application. In 

one implementation mode, as shown in Fig. 5, the original rectangular picture can be 

equally divided into two top and bottom rectangular pictures M and N, the rectangular 

picture M is stretched and compressed into a triangle A; the rectangular picture N is 

stretched and compressed into a triangle that has the same base and equal height as the 

triangle A and is symmetric with the triangle A, and the triangle obtained through 

compressing the rectangular picture N is equally divided into a right triangle B and a right 
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triangle C; the triangle B is translated and copied to the right side of the triangle A to obtain 

a triangle B1 and the triangle C is translated and copied to the left side of the triangle A to 

obtain a triangle C1; the triangle A, the triangle B1 and the triangle C1 are mosaicked into a 

rectangular picture, and the size of the mosaicked rectangular picture is reduced to half of 

that of the original rectangular picture. 

Exemplarily, as shown in Fig. 6, Fig. 6 is a schematic view of the generation of 

another mosaicked rectangular picture provided by an embodiment of the present 

application. In one implementation mode, as shown in Fig. 6, it is also possible to equally 

divide the original rectangular picture into two top and bottom rectangular pictures M and 

N, the rectangular picture M (which is the same as the above-mentioned rectangular picture 

M) is stretched and compressed into a triangle A (which is the same as the above-mentioned 

triangle A); the rectangular picture N (which is the same as the above-mentioned 

rectangular picture N) is stretched and compressed into a triangle E that has the same base 

and equal height as the triangle A and is symmetric with the triangle A; the triangle A is 

converted in the horizontal direction to obtain a right triangle A1; the triangle E is converted 

in the horizontal direction to obtain a right triangle E1; the right triangle A1 and the right 

triangle E1 are mosaicked into a rectangular picture, and the size of the mosaicked 

rectangular picture is reduced to half of that of the original rectangular picture. 

S105: generating a new panoramic video according to all the pictures obtained through 

the mosaicking. 

Specifically, according to all the rectangular pictures obtained through the mosaicking, 

a new, compressed panoramic video can be generated with a technology in the prior art 

such as encoding all the rectangular pictures, which is not described herein in the 

embodiments of the present application. 

In other words, each frame picture corresponds to a rectangular picture obtained 

through the mosaicking. A new, compressed panoramic video can be generated by encoding 

all the rectangular pictures obtained through the mosaicking with current encoding 

technologies. 

Specifically, in one implementation mode, the rectangular picture obtained through the 
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mosaicking can be referred to as a diamond panoramic image. During the process of 

playing the new, compressed panoramic video, the diamond panoramic image can be 

converted inversely according to the inverse process of generating the diamond panoramic 

image, to obtain a spherical panoramic image; the spherical panoramic image can be 

rendered with pixel inverse sampling technology of Open Graphics Library (OpenGL for 

short) shader or triangular patch texture drawing technology of Open Graphics Library, to 

render a panoramic image from the spherical panoramic image. 

With respect to the process of inversely converting the diamond panoramic image 

according to the inverse process of generating the diamond panoramic image to obtain a 

spherical panoramic image, in one implementation mode, it can be: first obtaining a new, 

compressed panoramic video and decoding the new, compressed panoramic video to obtain 

each diamond panoramic image corresponding to the new, compressed panoramic video; 

for each diamond panoramic image, dividing and translating each diamond panoramic 

image to obtain a rhombic picture corresponding to each diamond panoramic image; then 

converting and stretching (for example, stretching horizontally) each rhombic picture with 

an interpolation technology to obtain a spherical panoramic image corresponding to each 

diamond panoramic image, and then, the spherical panoramic image can be rendered with 

pixel inverse sampling technology of Open Graphics Library shader or triangular patch 

texture drawing technology of Open Graphics Library shader, to render a panoramic image 

from the spherical panoramic image. 

Wherein, the process of dividing and translating each diamond panoramic image to 

obtain the rhombic picture corresponding to each diamond panoramic image can be: for 

each diamond panoramic image, dividing the diamond panoramic image to obtain three 

triangular pictures, one lager triangular picture (which is a isosceles triangular picture) and 

two smaller congruent triangular pictures (which are two right triangular pictures), wherein, 

the area of the above-mentioned larger triangular picture is equal to the sum of the areas of 

the above-mentioned two smaller congruent triangular pictures; mosaicking the obtained 

three triangular pictures described above to obtain a rhombic picture corresponding to the 

diamond panoramic image. It can also be: for each diamond panoramic image, dividing the 
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diamond panoramic image to obtain two congruent right triangular pictures; converting the 

two congruent right triangular pictures to obtain two congruent isosceles triangular pictures 

that are of the same height and the same area as the two congruent right triangular pictures 

with an image conversion technology, and then mosaicking the obtained two congruent 

isosceles triangular pictures to obtain a rhombic picture corresponding to the diamond 

panoramic image. 

Or, 

with respect to the process of inversely converting the diamond panoramic image 

according to the inverse process of generating the diamond panoramic image to obtain a 

spherical panoramic image, in another implementation mode, it can be: first obtaining a 

new, compressed panoramic video and decoding the new, compressed panoramic video to 

obtain each diamond panoramic image corresponding to the new, compressed panoramic 

video; converting and stretching each diamond panoramic image with an interpolation 

technology to obtain a converted and stretched picture; dividing and translating each 

converted and stretched picture to obtain a spherical panoramic image corresponding to 

each diamond panoramic image; then the spherical panoramic image can be rendered with 

pixel inverse sampling technology of Open Graphics Library shader or triangular patch 

texture drawing technology of Open Graphics Library shader, to render a panoramic image 

from the spherical panoramic image. 

Specifically, in one implementation mode, corresponding texture coordinates of 

diamond panoramic images can also be calculated using texture coordinates of spherical 

panoramic images corresponding to the display viewpoint of a panoramic video player with 

pixel inverse sampling technology of OpenGL shader (Open Graphics Library shader), so 

that a panoramic image can be rendered from the diamond panoramic image directly 

without inversely converting the diamond panoramic image according to the inverse 

process of generating the diamond panoramic image and without obtaining a spherical 

panoramic image. 

In other words, in one implementation mode, corresponding texture coordinates of 

diamond panoramic images can also be calculated using texture coordinates of spherical 
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panoramic images corresponding to the display viewpoint of a panoramic video player with 

pixel inverse sampling technology of OpenGL shader (Open Graphics Library shader), and 

further, the correspondence between the texture coordinates of diamond panoramic images 

and the texture coordinates of spherical panoramic images corresponding to the display 

viewpoint of the panoramic video player is obtained, and using this correspondence, the 

diamond panoramic image based texture coordinates of each pixel point in the diamond 

panoramic image is converted into spherical panoramic image based texture coordinates, to 

obtain the spherical panoramic image corresponding to each diamond panoramic image. 

It can be seen that a panoramic video is compressed, the new, compressed panoramic 

video is sent to a client by a sever, and subsequently, the client can play the entire 

panoramic video sent by the server, without transmitting unnecessary data, thus reducing 

waste of network bandwidth. 

In the embodiments of the present invention, the resolution of the panoramic video can 

be maintained while compressing the panoramic video, so that a client can obtain and play 

a resolution-lossless panoramic video after having obtained the panoramic video sent by a 

server and decoded the obtained panoramic video. 

Referring to Fig. 2, Fig. 2 is a schematic flow chart of another compression method of 

panoramic video provided by an embodiment of the present application. The embodiment 

shown in Fig. 2 adds S106 to the embodiment shown in Fig. 1: presetting a mosaicked edge 

of the pictures obtained through the mosaicking. 

In other words, the above-mentioned S106 can be added between S104 and S105. The 

above-mentioned presetting can be understood as an operation of repeatedly drawing the 

pixels at the mosaicking boundary in the picture obtained through the dividing. 

In one implementation mode, when rendering the diamond panoramic image obtained 

through the mosaicking, in order to prevent pixels at the boundaries of adjacent triangles 

from crossing the boundaries, resulting in the appearance of mosaicking seams, during 

sub-linear interpolation of the operation of inverse sampling, a mosaicked edge of the 

picture obtained through the mosaicking can be processed, i.e. the pixels at the mosaicked 

boundaries of the picture obtained through the dividing can be drawn repeatedly. 
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Specifically, 1 or 2 or 3 pixels can be drawn repeatedly at the boundary point of each 

triangular horizontal scan segment, the pixels having the same color as that of adjacent 

pixels of the triangle to which they belong, thereby forming an edge of repeated pixels for 

isolation. Specifically, in practical applications, the formed edge can be a double-boundary 

edge, or a single-boundary edge. Wherein, a double-boundary is a boundary with two 

colors, and a single-boundary is a boundary with a single color. 

The above-mentioned single-boundary can be understood as the boundary that is 

formed through repeatedly drawing the pixels at a boundary of one of triangles of the 

mosaicked edge, and the above double-boundary can be understood as the boundary that is 

formed through repeatedly drawing the pixels at boundaries of two triangles of the same 

mosaicked edge. 

It can be seen that a panoramic video is compressed, the new, compressed panoramic 

video is sent to a client by a server, and subsequently, the client can play the entire 

panoramic video sent by the server, without transmitting unnecessary data, thus reducing 

waste of network bandwidth. In addition, repeatedly drawing the pixels at the mosaicking 

boundaries in the picture obtained through the dividing prevents the pixels at the 

boundaries from crossing the boundaries, resulting in the appearance of mosaicking seams. 

Referring to Fig. 3, Fig. 3 is a schematic structural view of a compression device of a 

panoramic video provided by an embodiment of the present application. Corresponding to 

the flow process shown in Fig. 1, the compression device can comprise: a first generating 

module 201, a compressing module 202, a dividing module 203, a mosaicking module 204 

and a second generating module 205. 

The first generating module 201 is for generating each frame picture of a target 

panoramic video for the target panoramic video;  

the compressing module 202 is for compressing each frame picture respectively for the 

frame picture. 

Specifically, the compressing module 202 can be specifically for: 

for each frame picture respectively, compressing the frame picture into a rhombic 

picture with an interpolation technology, wherein, the lengths of two diagonals of the 
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rhombic picture are equal to the width and the height of the frame picture respectively. 

The dividing module 203 is for dividing the compressed frame picture; 

the mosaicking module 204 is for mosaicking the picture obtained through the 

dividing; 

specifically, the dividing module 203 can be specifically for: equally dividing the 

rhombic picture into two triangular pictures, wherein, the heights of both the two triangular 

pictures are half of the height of the frame picture or the heights of both the two triangular 

pictures are half of the width of the frame picture; equally dividing one of the two 

triangular pictures into two right triangular pictures. The mosaicking module 204 can be 

specifically for: mosaicking the triangular picture of the two triangular pictures that is not 

equally divided and the two right triangular pictures into a rectangular picture. 

Specifically, the dividing module 203 can be specifically for: equally dividing the 

rhombic picture into two triangular pictures, wherein, both the heights of the two triangular 

pictures are half of the height of the frame picture or the heights of both the two triangular 

pictures are half of the width of the frame picture. The mosaicking module 204 can be 

specifically for: converting the two triangular pictures into two right triangular pictures that 

are of the same height and the same area as the two triangular pictures respectively; 

mosaicking the two right triangular pictures into a rectangular picture. 

The second generating module 205 is for generating a new panoramic video according 

to all the pictures obtained through the mosaicking. 

It can be seen that a panoramic video is compressed, the new, compressed panoramic 

video is sent to a client by a server, and subsequently, the client can play the entire 

panoramic video sent by the server, without transmitting unnecessary data, thus reducing 

waste of network bandwidth. 

Referring to Fig. 4, Fig. 4 is a schematic structural view of another compression 

device of a panoramic video provided by an embodiment of the present application. The 

embodiment shown in Fig. 4 of the present application adds to the embodiment shown in 

Fig. 3 a processing module 206 for presetting the mosaicked edge of the picture obtained 

through the mosaicking. 
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It can be seen that a panoramic video is compressed, the new, compressed panoramic 

video is sent to a client by a server, and subsequently, the client can play the entire 

panoramic video sent by the server, without transmitting unnecessary data, thus reducing 

waste of network bandwidth. In addition, repeatedly drawing the pixels at the mosaicking 

boundaries in the picture obtained through the dividing prevents the pixels at the 

boundaries from crossing the boundaries, resulting in the appearance of mosaicking seams. 

An embodiment of the present application further provides an electronic equipment, as 

shown in Fig. 8, which can comprise a processor 810, a communication interface 820, a 

memory 830 and a communication bus 840, wherein, mutual communication between the 

processor 810, the communication interfaces 820 and the memory 830 is achieved via the 

communication bus; 

the memory 830 is for storing a computer program; 

the processor 810 is for implementing a compression method of a panoramic video 

provided by the embodiments of the present application when executing the computer 

program stored in the memory, wherein, the compression method of a panoramic video can 

comprise the following steps: 

for a target panoramic video, generating each frame picture of the target panoramic 

video; 

for each frame picture respectively, compressing the frame picture; 

dividing the compressed frame picture; 

mosaicking the pictures obtained through the dividing; 

generating a new panoramic video according to all the pictures obtained through the 

mosaicking. 

By implementing the embodiment of the present application, the processor of the 

electronic equipment runs the computer program stored in the memory to execute the 

compression method of a panoramic video provided by the embodiments of the present 

application, and thus can achieve that a panoramic video is compressed, the new, 

compressed panoramic video is sent to a client by a server, and subsequently, the client can 

play the entire panoramic video sent by the server, without transmitting unnecessary data, 
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thus reducing waste of network bandwidth. 

Optionally, during the execution of the process of achieving for each frame picture, the 

compressing of the frame picture, the electronic equipment is specifically for: 

for each frame picture respectively, compressing the frame picture into a rhombic 

picture with an interpolation technology, wherein, the lengths of the two diagonals of the 

rhombic picture are equal to the width and the height of the frame picture respectively. 

Optionally, during the execution of the process of achieving the dividing of the 

compressed frame picture, the electronic equipment is specifically for: 

equally dividing the rhombic picture into two triangular pictures, wherein, the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 

during the execution of the process of achieving mosaicking the picture obtained 

through the dividing, the electronic equipment is specifically for: 

mosaicking the triangular picture of the two triangular pictures that is not equally 

divided and the two right triangular pictures into a rectangular picture. 

Optionally, during the execution of the process of achieving the dividing of the 

compressed frame picture, the electronic equipment is specifically for: 

equally dividing the rhombic picture into two triangular pictures, wherein, the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 

during the execution of the process of achieving mosaicking the picture obtained 

through the dividing, the electronic equipment is specifically for: 

converting the two triangular pictures into two right triangular pictures that are of the 

same height and the same area as the two triangular pictures; 

mosaicking the two right triangular pictures into a rectangular picture. 

Optionally, prior to executing the process of generating a new panoramic video 

according all the pictures obtained through the mosaicking, the electronic equipment is 

further for: 

presetting a mosaicked edge of pictures obtained through the mosaicking. 
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The communication bus mentioned in the above-mentioned electronic equipment can 

be a Peripheral Component Interconnect (PCI) bus, or an Extended Industry Standard 

Architecture (EISA) bus and so on. The communication bus can be divided into address 

bus, data bus, control bus and so on. For ease of representation, the communication bus is 

represented only by a thick line in the figures, but it does not mean that there is only one 

bus or one type of bus. 

The communication interface is for communication between the above-mentioned 

electronic equipment and other devices. 

The memory can comprise a Random Access Memory (RAM), or a Non-Volatile 

Memory (NVM), such as at least one disk memory. Optionally, the memory can be at least 

one storage device located away from the above-mentioned processor. 

The above-mentioned processor can be a general processor, including a central 

processing unit (CPU), a network processor (NP) etc.; or a digital signal processor (Digital 

Signal Processing, DSP), an application specific integrated circuit (ASIC), a 

field-programmable gate array (FPGA), or other programmable logic device, a discrete gate 

or a transistor logic device, a discrete hardware component. 

In yet another embodiment provided by the present application, it is further provided a 

computer readable storage medium, wherein, the computer readable storage medium stores 

instructions that make a computer execute a compression method of a panoramic video 

according to any of the above embodiments when being executed on the computer, 

wherein, the compression method of a panoramic video can comprise the following steps: 

for a target panoramic video, generating each frame picture of the target panoramic 

video; 

for each frame picture respectively, compressing the frame picture; 

dividing the compressed frame picture; 

mosaicking the pictures obtained through the dividing; 

generating a new panoramic video according to all the pictures obtained through the 

mosaicking. 

By implementing the embodiment of the present application, the computer readable 
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storage medium stores instructions that make the computer execute the compression 

method of a panoramic video provided by the embodiments of the present application, and 

thus can achieve that a panoramic video is compressed, the new, compressed panoramic 

video is sent to a client by a server, and subsequently, the client can play the entire 

panoramic video sent by the server, without transmitting unnecessary data, thus reducing 

waste of network bandwidth. 

Optionally, the compressing of the frame picture for each frame picture comprises: 

for each frame picture respectively, compressing the frame picture into a rhombic 

picture with an interpolation technology, wherein, the lengths of the two diagonals of the 

rhombic picture are equal to the width and the height of the frame picture respectively. 

Optionally, dividing the compressed frame picture comprises: 

equally dividing the rhombic picture into two triangular pictures, wherein, the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 

equally dividing one of the two triangular pictures into two right triangular pictures; 

the mosaicking of the pictures obtained through the dividing comprises: 

mosaicking the triangular picture of the two triangular pictures that is not equally 

divided and the two right triangular pictures into a rectangular picture. 

Optionally, the dividing of the compressed frame picture comprises: 

equally dividing the rhombic picture into two triangular pictures, wherein, the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 

the mosaicking of the pictures obtained through the dividing comprises: 

converting the two triangular pictures into two right triangular pictures that are of the 

same height and the same area as the two triangular pictures; 

mosaicking the two right triangular pictures into a rectangular picture. 

Optionally, prior to generating a new panoramic video according to all the pictures 

obtained through the mosaicking, the method further comprises: 

presetting a mosaicked edge of the pictures obtained through the mosaicking. 
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In yet another embodiment provided by the present application, it is further provided a 

computer program product comprising instructions, the computer program product making 

a computer execute a compression method of panoramic video according to any of the 

above embodiments when being executed on the computer, wherein, the compression 

method of a panoramic video can comprise the following steps: 

for a target panoramic video, generating each frame picture of the target panoramic 

video; 

for each frame picture respectively, compressing the frame picture; 

dividing the compressed frame picture; 

mosaicking the pictures obtained through the dividing; 

generating a new panoramic video according to all the pictures obtained through the 

mosaicking. 

By implementing the embodiment of the application, the computer program product 

comprising instructions makes the computer execute the compression method of panoramic 

video provided by the embodiments of the present application when being executed in the 

computer, and thus can achieve that a panoramic video is compressed, the new, compressed 

panoramic video is sent to a client by a server, and subsequently, the client can play the 

entire panoramic video sent by the server, without transmitting unnecessary data, thus 

reducing waste of network bandwidth. 

Optionally, the compressing of the frame picture for each frame picture comprises: 

for each frame picture respectively, compressing the frame picture into a rhombic 

picture with an interpolation technology, wherein, the lengths of the two diagonals of the 

rhombic picture are equal to the width and the height of the frame picture respectively. 

Optionally, dividing the compressed frame picture comprises: 

equally dividing the rhombic picture into two triangular pictures, wherein, the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 

equally dividing one of the two triangular pictures into two right triangular pictures; 

the mosaicking of the pictures obtained through the dividing comprises: 
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mosaicking the triangular picture of the two triangular pictures that is not equally 

divided and the two right triangular pictures into a rectangular picture. 

Optionally, the dividing of the compressed frame picture comprises: 

equally dividing the rhombic picture into two triangular pictures, wherein the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 

the mosaicking of the pictures obtained through dividing comprises: 

converting the two triangular pictures into two right triangular pictures that are of the 

same height and the same area as the two triangular pictures; 

mosaicking the two right triangular pictures into a rectangular picture. 

Optionally, prior to generating a new panoramic video according to all the pictures 

obtained through the mosaicking, the method further comprises: 

presetting a mosaicked edge of the pictures obtained through the mosaicking. 

The above embodiments can be implemented in whole or in part through software, 

hardware, firmware or any combination thereof. When it is implemented through software, 

it can be implemented in whole or in part in the form of a computer program product. The 

computer program product comprises one or more computer instructions. When the 

computer program instructions are loaded and executed in a computer, all or part of the 

flow processes or functions described according to the embodiments of the present 

application are generated. The computer can be a general computer, a dedicated computer, a 

computer network or other programmable device. The computer instructions can be stored 

in a computer readable storage medium or can be transmitted from a computer readable 

storage medium to another computer readable storage medium. For example, the computer 

instructions can be transmitted from a website, computer, server or data center to another 

website, computer, server or data center in a wired way (for example coaxial cable, optical 

fiber, digital subscriber line (DSL)) or a wireless way (for example infrared, wireless, 

microwave and so on). The computer readable storage medium can be any available 

medium that can be accessed by a computer, or a data storage device such as a server, a 

data center that integrates one or more available medium. The available medium can be a 
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magnetic medium (for example: floppy disk, hard disk, magnetic tape), an optical medium 

(for example: DVD) or a semiconductor medium (for example: Solid State Disk (SSD)) and 

so on. 

It should be noted that relationship terms herein such as “first,” “second” and the like 

are only used to distinguish one object or operation from another object or operation, and 

do not necessarily require or imply that there is any such actual relationship or sequence 

between these objects or operations. Moreover, the terms “comprise,” “include” or any 

variants thereof are intended to cover non-exclusive inclusion, so that processes, methods, 

articles or devices comprising a series of elements include not only those elements, but also 

other elements not expressly listed or elements intrinsic to those processes, methods, 

articles, or devices. Unless further limited, elements limited by the statement “comprise(s) 

a/an…” do not exclude that there are additional identical elements in the processes, 

methods, articles, or devices that include the elements. 

All embodiments in the present description are described in a correlated manner, and 

identical or similar parts in various embodiments can be referred to one another, the 

description for each embodiment all focuses on the differences with other embodiments. In 

particular, the device embodiments are described in a concise manner and one can refer to 

the part of the description of the method embodiments regarding what is related, since the 

device embodiments are substantially similar to the method embodiments. 
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CLAIMS 

1. A compression method of a panoramic video, wherein, the method comprises: 

for a target panoramic video, generating each frame picture of the target panoramic 

video; 

for each frame picture respectively, compressing the frame picture; 

dividing the compressed frame picture; 

mosaicking pictures obtained through the dividing; 

generating a new panoramic video according to all the pictures obtained through the 

mosaicking. 

2. The method of claim 1, wherein, for each frame picture respectively, compressing 

the frame picture comprises: 

for each frame picture respectively, compressing the frame picture into a rhombic 

picture with an interpolation technology, wherein, the lengths of the two diagonals of the 

rhombic picture are equal to the width and the height of the frame picture respectively. 

3. The method of claim 1, wherein, dividing the compressed frame picture comprises: 

equally dividing the rhombic picture into two triangular pictures, wherein, the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 

equally dividing one of the two triangular pictures into two right triangular pictures; 

mosaicking the pictures obtained through the dividing comprises: 

mosaicking the triangular picture of the two triangular pictures that is not equally 

divided and the two right triangular pictures into a rectangular picture. 

4. The method of claim 1, wherein, dividing the compressed frame picture comprises: 

equally dividing the rhombic picture into two triangular pictures, wherein, the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 
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mosaicking the pictures obtained through the dividing comprises: 

converting the two triangular pictures into two right triangular pictures that are of the 

same height and the same area as the two triangular pictures respectively; 

mosaicking the two right triangular pictures into a rectangular picture. 

5. The method of claim 1, wherein, prior to generating a new panoramic video 

according to all the pictures obtained through the mosaicking, the method further 

comprises: 

presetting a mosaicked edge of the pictures obtained through the mosaicking. 

6. A compression device of a panoramic video, wherein, the device comprises: 

a first generating module, for generating each frame picture of a target panoramic 

video for the target panoramic video;  

a compressing module, for compressing the frame picture respectively for each frame 

picture; 

a dividing module, for dividing the compressed frame picture; 

a mosaicking module, for mosaicking the pictures obtained through the dividing; 

a second generating module, for generating a new panoramic video according to all the 

pictures obtained through the mosaicking. 

7. The device of claim 6, wherein, the compressing module is specifically for: 

for each frame picture respectively, compressing the frame picture into a rhombic 

picture with an interpolation technology, wherein, the lengths of the two diagonals of the 

rhombic picture are equal to the width and the height of the frame picture respectively. 

8. The device of claim 7, wherein, the dividing module is specifically for: 

equally dividing the rhombic picture into two triangular pictures, wherein, the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 

equally dividing one of the two triangular pictures into two right triangular pictures; 
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the mosaicking module is specifically for: 

mosaicking the triangular picture of the two triangular pictures that is not equally 

divided and the two right triangular pictures into a rectangular picture. 

9. The device of claim 7, wherein, the dividing module is specifically for: 

equally dividing the rhombic picture into two triangular pictures, wherein, the heights 

of both the two triangular pictures are half of the height of the frame picture or the heights 

of both the two triangular pictures are half of the width of the frame picture; 

the mosaicking module is specifically for: 

converting the two triangular pictures into two right triangular pictures that are of the 

same height and the same area as the two triangular pictures; 

mosaicking the two right triangular pictures into a rectangular picture. 

10. The device of claim 6, wherein, prior to the second generating module, the device 

further comprises: 

a processing module, for presetting a mosaicked edge of the pictures obtained through 

the mosaicking. 

11. An electronic equipment, wherein, the electronic equipment comprises a processor, 

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

between the processor, the communication interface and the memory is achieved via the 

communication bus; 

the memory is for storing a computer program; 

the processor is for achieving a compression method of a panoramic video according 

to any of claims 1-5 when executing the computer program stored in the memory. 

12. A computer readable storage medium, wherein, the computer readable storage 

medium stores instructions that make a computer execute a compression method of a 

panoramic video according to any of claims 1-5 when being executed in the computer. 


