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acquiring a sample image with an image acquisition device

determining, based on the sample image, initial pixel coordinates of 
multiple sample reference objects in the sample image in an image 

coordinate system

performing straight-line fitting, based on the determined initial pixel 
coordinates of the sample reference objects in the image coordinate 

system, on sample reference objects on a same straight line, and 
correcting, based on fitted straight lines, the initial pixel coordinates 
of the sample reference objects involved in straight-line fitting, to 

obtain corrected pixel coordinates

determining, based on world coordinates of the multiple sample 
reference objects in the sample image in a world coordinate system 
and the obtained corrected pixel coordinates, a homography matrix 

of the image acquisition device
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FIG. 3 
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performing straight-line fitting, based on the determined initial pixel 
coordinates of the sample reference objects in the image coordinate 

system, on the sample reference objects on each straight line in a 
first direction respectively, to obtain multiple first fitted straight 

lines

correcting, based on the multiple first fitted straight lines, the initial 
pixel coordinates of the sample reference objects in the image 

coordinate system, to obtain intermediate pixel coordinates, and 
performing straight-line fitting, based on the intermediate pixel 

coordinates of the sample reference objects, on the sample reference 
objects on each straight line in a second direction respectively, to 

obtain multiple second fitted straight lines

obtaining, based on the multiple first fitted straight lines and the 
multiple second fitted straight lines, the corrected pixel coordinates
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acquiring multiple test images with the image acquisition device

determining, for each test image, test pixel coordinates of test 
reference objects in the test image in the image coordinate system

determining, based on the test pixel coordinates and the homography 
matrix, test world coordinates of the test reference objects in the 

world coordinate system

determining, based on real-world coordinates and the test world 
coordinates of the test reference objects in the multiple test images, 

an accuracy of the homography matrix
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acquiring a target image of a target object with an image acquisition 
device

determining, based on the target image, a pixel coordinate of the 
target object in an image coordinate system

determining, based on the pixel coordinate and a homography matrix 
of the image acquisition device, a world coordinate of the target 

object in a world coordinate system

determining, based on the world coordinate of the target object in the 
world coordinate system and a coordinate of a preset location in the 
world coordinate system, a distance between the target object and 

the preset location
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