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FIG. 1 

 
FIG. 2 

 
FIG. 3 

A depth image of a target scenario is collected through an arranged 
radar, and a 2D image of the target scenario is collected through an 

arranged video camera

A to-be-diffused map and a feature map are determined based on 
the collected depth image and 2D image

A diffusion intensity of each pixel in the to-be-diffused map is 
determined based on the to-be-diffused map and the feature map, 
the diffusion intensity representing an intensity of diffusion of a 
pixel value of each pixel in the to-be-diffused map to an adjacent 

pixel

S101

A completed depth image is determined based on the pixel value of 
each pixel in the to-be-diffused map and the diffusion intensity of 

each pixel in the to-be-diffused map

S102

S103

S104

A parameter matrix of the video camera is acquired

A preliminarily completed depth image, the feature map and a 
normal prediction map are determined based on the collected depth 

image and 2D image, the normal prediction map referring to an 
image taking a normal vector of each point in the 3D scenario as a 

pixel value

The first plane origin distance map is calculated based on the 
preliminarily completed depth image, the parameter matrix of the 
video camera and the normal prediction map, the first plane origin 
distance map being an image taking a distance, calculated based on 
the preliminarily completed depth image, from the video camera to 

a plane where each point in the 3D scenario is located as a pixel 
value
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FIG. 4A 

 
FIG. 4B 

 
FIG. 5 

 

FIG. 6 

 

FIG. 7 

region 1

A to-be-diffused pixel set corresponding to a second pixel of the to-
be-diffused map in the to-be-diffused map is determined based on a 
preset diffusion range, and a pixel value of each pixel in the to-be-
diffused pixel set is determined, the second pixel being any pixel in 

the to-be-diffused map

A diffusion intensity of the second pixel of the to-be-diffused map 
is calculated based on the feature map, the second pixel of the to-

be-diffused map and each pixel in the to-be-diffused pixel set
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FIG. 8 

 
FIG. 9 

 

 

 

A sub diffusion intensity of a diffused pixel pair formed by the 
second pixel of the to-be-diffused map and the third pixel in the to-
be-diffused pixel set is calculated based on the feature information 

of the first feature pixel, the feature information of the second 
feature pixel, the intensity normalization parameter and a preset 

diffusion control parameter

An intensity normalization parameter corresponding to the second 
pixel of the to-be-diffused map is calculated based on the second 

pixel of the to-be-diffused map and each pixel in the to-be-diffused 
pixel set

 In the feature map, a pixel corresponding to the second pixel of the 
to-be-diffused map is determined as a first feature pixel, and a pixel 

corresponding to a third pixel in the to-be-diffused pixel set is 
determined as a second feature pixel, the third pixel being any pixel 

in the to-be-diffused pixel set

Feature information of the first feature pixel and feature 
information of the second feature pixel are extracted

The operations are repeated until sub diffusion intensities of pixel 
pairs formed by the second pixel of the to-be-diffused map and each 

pixel in the to-be-diffused pixel set are determined

The sub diffusion intensity of the diffused pixel pair formed by the 
second pixel of the to-be-diffused map and each pixel in the to-be-

diffused pixel set is determined as the diffusion intensity of the 
second pixel of the to-be-diffused map
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FIG. 10 

 

FIG. 11 

 
FIG. 12A 

Each sub diffusion intensity of the diffusion intensity is multiplied 
by the pixel value of the second pixel of the to-be-diffused map, 

and obtained product results are accumulated to obtain a first 
diffused part of the second pixel of the to-be-diffused map

Each sub diffusion intensity of the diffusion intensity is 
correspondingly multiplied by the pixel value of each pixel in the 
to-be-diffused pixel set, and obtained products are accumulated to 

obtain a second diffused part of the second pixel of the to-be-
diffused map

The diffused pixel value of the second pixel of the to-be-diffused 
map is calculated based on the pixel value of the second pixel of the 
to-be-diffused map, the first diffused part of the second pixel of the 
to-be-diffused map and the second diffused part of the second pixel 

of the to-be-diffused map

The operations are repeated until the diffused pixel values of all 
pixels in the to-be-diffused map are calculated
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FIG. 12B 

 

 
FIG. 13A 

 
FIG. 13B 
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FIG. 14A 

 
FIG. 14B 

 
FIG. 15A 

 
FIG. 15B 

 
FIG. 15C 
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FIG. 15D 

 
FIG. 15E 

 
FIG. 15F 

 
FIG. 15G 

 
FIG. 16 
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FIG. 17 

 

Memory

Processor

Device for depth image completion

01

02


