acquiring a sample image with an image acquisition device

/fSIOl

'

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

/fSIOZ

l

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

/fSIO3

!

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

/fSIO4
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FIG. 2
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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

/,5401

/,3402

Y

obtaining, based on the multiple first fitted straight lines and the
multiple second fitted straight lines, the corrected pixel coordinates

/,5403

FIG. 4
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acquiring multiple test images with the image acquisition device

determining, for each test image, test pixel coordinates of test /-S 502
reference objects in the test image in the image coordinate system

A

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

S503
/’

world coordinate system

A

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

S504
/’

an accuracy of the homography matrix

FIG. 5
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acquiring a target image of a target object with an image acquisition
device

S601
/’

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

S602
/‘

Y

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

S603
/’

Y

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

S604
/’

FIG. 6
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CALIBRATION APPARATUS 700

IMAGE ACQUISITION
MODULE 701

FIRST DETERMINATION
MODULE 702

COORDINATE CORRECTION
MODULE 703

SECOND DETERMINATION
MODULE 704

FIG. 7

LOCATION DETERMINATION APPARATUS 800

IMAGE ACQUISITION
MODULE 801

FIRST DETERMINATION
MODULE 802

SECOND DETERMINATION
MODULE 803

FIG. 8
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902
ELECTRONIC DEVICE 900

STORAGE

901 INTERNAL STORAGE
9021

EXTERNAL

PROCESSOR
STORAGE 9022

BUS 903

FIG.9

/l 002
ELECTRONIC DEVICE 1000
STORAGE

1001 INTERNAL STORAGE
10021

EXTERNAL STORAGE

PROCESSOR 10022

BUS 1003

FIG. 10
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