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a current location is determined based on the first image frame and 
inertial sensor information acquired at the calibrated time of the first 

image frame

collecting time of collecting a first image frame to be processed is 
acquired S11

calibrated time of the first image frame is acquired by correcting the 
collecting time of the first image frame according to currently 

calibrated time offset information for the first image frame
S12

S13
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the currently calibrated time offset information for the first image 
frame may be determined based on the at least two second image 

frames and the inertial sensor information corresponding to the each 
second image frame

the at least two second image frames collected before the collecting 
time of the first image frame may be acquired S21

inertial sensor information collected at calibrated time of each 
second image frame may be acquired

S22

S23
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the currently calibrated time offset information for the first image frame may be 
determined based on the inertial sensor information collected at the calibrated 

time of the each second image frame and the location information of the 
matching feature point in the each second image frame

in the at least two second image frames, each group of matching feature points 
matching a same image feature may be determined. The each group of matching 

feature points may include multiple matching feature points
S231

location information of a matching feature point in the each second image frame 
may be determined

S232

S233
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a time difference between actual collecting time and the calibrated time of the 
each second image frame may be determined according to the exposure time 

error and the calibrated time error. The image collecting device may be 
configured to collect the at least two second image frames

an exposure time error of the matching feature point in the each second image 
frame may be determined according to the location information of the matching 
feature point in the each second image frame and a row exposure period of an 

image collecting device

S2331

a calibrated time error between the currently calibrated time offset information 
for the first image frame and last calibrated time offset information may be 

determined
S2332

S2333

an inertial state corresponding to the each second image frame may be 
determined by estimating posture information of the image collecting device 

according to the time difference and the inertial sensor information collected at 
the calibrated time of the each second image frame

S2334
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projection information of the spatial point may be acquired according to the 
location of the spatial point and the projection plane where the each second 

image frame is located

a location of a spatial point in three-dimensional space corresponding to the 
matching feature point in the each second image frame may be determined S2341

a projection plane where the each second image frame is located may be 
determined according to the inertial sensor information collected at the 

calibrated time of the each second image frame
S2342

S2343

the currently calibrated time offset information for the first image frame may be 
determined according to the location information of the matching feature point 

in the each second image frame and the projection information
S2344
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the currently calibrated time offset information for the first image frame may be 
determined according to the limit of the currently calibrated time offset 

information for the first image frame

last calibrated time offset information for the at least two second image frames 
may be acquired S23a

a limit of the currently calibrated time offset information for the first image 
frame may be determined according to a calibrated time error between the 

currently calibrated time offset information for the first image frame and the last 
calibrated time offset information

S23b

S23c
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