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Obtain a reference frame corresponding to a current frame and an inverse depth space 
range of the current frame

Perform pyramid downsampling processing on the current frame and the reference frame 
respectively to obtain k layers of current images corresponding to the current frame and k 

layers of reference images corresponding to the reference frame, where k is a natural 
number greater than or equal to 2

Perform inverse depth estimation iteration processing on the k layers of current images 
based on the k layers of reference images and the inverse depth space range to obtain 

inverse depth estimation results corresponding to the current frame

S101

S103

S102

 

FIG. 1 
P

α

Pose 1 Pose 2

P1 P2

 

FIG. 2 

Determine inverse depth candidate values corresponding to each sampling point in ith 
layer sampling points based on the k layers of current images and the inverse depth space 

range, where the ith layer sampling points are pixel points obtained by performing 
sampling on the ith layer current image in the k layers of current images, and i is a natural 

number greater than or equal to 1 and less than or equal to k

Determine inverse depth values of each sampling point in the ith layer sampling points 
according to the inverse depth candidate values corresponding to each sampling point in 
the ith layer sampling points and the ith layer reference image in the k layers of reference 

images to obtain ith layer inverse depth values

Let i be equal to i+1 and continue performing inverse depth estimation on the (i+1)th layer 
current image, in the k layers of current images, having a resolution greater than that of 

the ith layer current image until i=k to obtain kth layer inverse depth values
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Determine, from the (i-1)th layer sampling points, a second sampling point closest to a first 
sampling point and at least two third sampling points adjacent to the second sampling 

point, where the first sampling point is any sampling point in the ith layer sampling points

Obtain the inverse depth value of each sampling point in the at least two third sampling 
points and the inverse depth value of the second sampling point according to the (i-1)th 

layer inverse depth values to obtain at least three inverse depth values

Determine the maximum inverse depth value and the minimum inverse depth value from 
the at least three inverse depth values

Select, from a plurality of initial inverse depth values, inverse depth values falling within 
a range between the maximum inverse depth value and the minimum inverse depth value, 

and determine the selected inverse depth values as the inverse depth candidate values 
corresponding to the first sampling point

Continue determining inverse depth candidate values corresponding to the sampling 
points, other than the first sampling point, in the ith layer sampling points until the inverse 

depth candidate values corresponding to each sampling point in the ith layer sampling 
points are determined
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Determine inverse depth candidate values corresponding to each sampling point in ith 
layer sampling points based on the k layers of current images and the inverse depth space 

range, where the ith layer sampling points are pixel points obtained by performing 
sampling on the ith layer current image in the k layers of current images, and i is a natural 

number greater than or equal to 1 and less than or equal to k

Determine inverse depth values of each sampling point in the ith layer sampling points 
according to the inverse depth candidate values corresponding to each sampling point in 
the ith layer sampling points and the ith layer reference image in the k layers of reference 

images to obtain ith layer inverse depth values

Let i be equal to i+1 and continue performing inverse depth estimation on the (i+1)th layer 
current image, in the k layers of current images, having a resolution greater than that of 

the ith layer current image until i=k to obtain kth layer inverse depth values
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Perform interpolation optimization on the kth layer inverse depth values to obtain inverse 
depth estimation results
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Determine the optimized kth layer inverse depth values as the inverse depth estimation 
results
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