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MATCHING METHOD AND APPARATUS, ELECTRONIC DEVICE, 

COMPUTER-READABLE STORAGE MEDIUM, AND COMPUTER 

PROGRAM 

 

TECHNICAL FIELD 

The present disclosure relates to the image recognition field, and in particular, relates 

to a matching method and apparatus, an electronic device, a computer-readable storage 

medium and a computer program. 

 

BACKGROUND 

At present, in intelligent monitoring system, it is usually required to manually 

configure different specific monitoring modes according to different function partitions 

included in a plane layout of a current scene, respectively, so that manual intervention is 

required during a change in monitoring scenes to manually implement function configuration, 

so as to continue normal monitoring. In addition, when a monitoring device is interfered or 

blocked, a prompt is required to be sent in time to implement related maintenance and 

inspection. 

 

SUMMARY 

To solve the technical problem above, embodiments of the present disclosure provide 

a matching method and apparatus, an electronic device, a computer-readable storage medium, 

and a computer program capable of improving the intelligence in image matching. 

The technical solution of the present disclosure is realized as below: 

The embodiments of the present disclosure provide a matching method, including: 

obtaining a to-be-matched image; 

extracting at least one to-be-matched feature point from the to-be-matched image; 

for one of at least one reference image, performing matching between the at least one 

to-be-matched feature point and at least one reference feature point extracted from the 

reference image to obtain a distance set corresponding to the reference image, the distance set 
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corresponding to the reference image being a distance set composed of distances between the 

at least one to-be-matched feature point and the at least one reference feature point, the one 

reference image including an image of a standard sample, and different reference images 

including different standard samples; and 

determining, based on the distance set corresponding to each reference image, whether 

the to-be-matched image matches each reference image. 

In the method above, determining, based on the distance set corresponding to each 

reference image, whether the to-be-matched image matches each reference image includes: 

determining a minimum distance from the distance set corresponding to each 

reference image; and 

when the minimum distance is greater than a preset threshold, determining that the 

matching between the to-be-matched image and each reference image fails. 

In the method above, determining, based on the distance set corresponding to each 

reference image, whether the to-be-matched image matches each reference image includes: 

determining a minimum distance from the distance set corresponding to each 

reference image, and when the minimum distance is less than or equal to a preset threshold, 

calculating an average distance of the distance set corresponding to each reference image; and 

determining a target reference image matching the to-be-matched image from each 

reference image based on the average distance of the distance set corresponding to each 

reference image, where the target reference image is a reference image corresponding to the 

distance set with the minimum average distance in the at least one reference image. 

In the method above, for the one reference image, performing matching between the at 

least one to-be-matched feature point and the at least one reference feature point extracted 

from the reference image to obtain the distance set corresponding to the reference image 

includes: 

performing matching between the at least one to-be-matched feature point and the at 

least one reference feature point extracted from the reference image to obtain a first matching 

point pair set; 

selecting a preset number of the first matching point pairs from the first matching 

point pair set for combination, so as to obtain at least one first matching point pair 

combination, where each of the at least one first matching point pair combination includes the 

preset number of the first matching point pairs; 

determining a homography matrix corresponding to the first matching point pair set 

according to each of the at least one first matching point pair combination, the homography 
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matrix representing coordinate mapping transformation between the to-be-matched feature 

point and the reference feature point in the first matching point pair set; 

filtrating a second matching point pair set with a matching error less than a preset 

error threshold from the first matching point pair set according to the homography matrix; and 

taking a distance between the to-be-matched feature point and the reference feature 

point included in each matching point pair in the second matching point pair set as the 

distance set corresponding to the reference image. 

In the method above, performing matching between the at least one to-be-matched 

feature point and the at least one reference feature point extracted from the reference image to 

obtain the first matching point pair set includes: 

combining each of the at least one to-be-matched feature point with each of the at least 

one reference feature point extracted from the reference image one by one to obtain at least 

one feature point pair; 

calculating a feature value distance from the to-be-matched feature point to the 

reference feature point in each feature point pair to obtain the feature value distance of each 

feature point pair; and 

constituting the first matching point pair set using the feature point pairs with the 

feature value distances less than a preset distance threshold. 

In the method above, filtrating the second matching point pair set with the matching 

error less than the preset error threshold from the first matching point pair set according to the 

homography matrix includes: 

determining the matching error of each first matching point pair in the first matching 

point pair set based on the first matching point pair set and the homography matrix; and 

determining the first matching point pairs with the matching errors less than the preset 

error threshold from the first matching point pair set based on the matching error of each first 

matching point pair to constitute the second matching point pair set. 

In the method above, extracting the at least one to-be-matched feature point from the 

to-be-matched image includes: 

selecting at least one original pixel point from the to-be-matched image, where in a 

preset range of one selected original pixel point, a preset number of target pixel points with 

grayscale values different from the grayscale value of the selected original pixel point exist; 

and 

extracting a feature for the target pixel points of the one selected original pixel point to 

obtain one to-be-matched feature point. 
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The embodiments of the present disclosure provide a matching apparatus, including an 

obtaining unit, an extracting unit, a matching unit, and a determining unit, where 

the obtaining unit is configured to obtain a to-be-matched image; 

the extracting unit is configured to extract at least one to-be-matched feature point 

from the to-be-matched image; 

the matching unit is configured to, for one of at least one reference image, perform 

matching between the at least one to-be-matched feature point and at least one reference 

feature point extracted from the reference image to obtain a distance set corresponding to the 

reference image, the distance set corresponding to the reference image being a distance set 

composed of distances between the at least one to-be-matched feature point and the at least 

one reference feature point, the one reference image including an image of a standard sample, 

and different reference images including different standard samples; and 

the determining unit is configured to determine, based on the distance set 

corresponding to each reference image, whether the to-be-matched image matches each 

reference image. 

In the apparatus above, the determining unit includes a first determining subunit and a 

second determining subunit, where 

the first determining subunit is configured to determine a minimum distance from the 

distance set corresponding to each reference image; and 

the second determining subunit is configured to, when the minimum distance is 

greater than a preset threshold, determine that the matching between the to-be-matched image 

and each reference image fails. 

In the apparatus above, the determining unit further includes a third determining 

subunit and a fourth determining subunit, where 

the third determining subunit is configured to determine the minimum distance from 

the distance set corresponding to each reference image, and when the minimum distance is 

less than or equal to the preset threshold, calculate an average distance of the distance set 

corresponding to each reference image; and 

the fourth determining subunit is configured to determine a target reference image 

matching the to-be-matched image from each reference image based on the average distance 

of the distance set corresponding to each reference image, where the target reference image is 

a reference image corresponding to the distance set with the minimum average distance in the 

at least one reference image. 

In the apparatus above, the matching unit includes a first matching subunit, a first 
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combining unit, a fifth determining subunit, a filtrating unit, and a sixth determining subunit, 

where 

the first matching subunit is configured to perform matching between the at least one 

to-be-matched feature point and the at least one reference feature point extracted from the 

reference image to obtain a first matching point pair set; 

the first combining unit is configured to select a preset number of the first matching 

point pairs from the first matching point pair set for combination, so as to obtain at least one 

first matching point pair combination, where each of the at least one first matching point pair 

combination includes the preset number of the first matching point pairs; 

the fifth determining subunit is configured to determine a homography matrix 

corresponding to the first matching point pair set according to each of the at least one first 

matching point pair combination, the homography matrix representing coordinate mapping 

transformation between the to-be-matched feature point and the reference feature point in the 

first matching point pair set; 

the filtrating unit is configured to filtrate a second matching point pair set with a 

matching error less than a preset error threshold from the first matching point pair set 

according to the homography matrix; and 

the sixth determining subunit is configured to take a distance between the 

to-be-matched feature point and the reference feature point included in each matching point 

pair in the second matching point pair set as the distance set corresponding to the reference 

image. 

In the apparatus above, the first matching subunit includes a second combining unit, a 

calculating unit, and a constituting unit, where 

the second combining unit is configured to combine each of the at least one 

to-be-matched feature point with each of the at least one reference feature point extracted 

from the reference image one by one to obtain at least one feature point pair; 

the calculating unit is configured to calculate a feature value distance from the 

to-be-matched feature point to the reference feature point in each feature point pair to obtain 

the feature value distance of each feature point pair; and 

the constituting unit is configured to constitute the first matching point pair set using 

the feature point pairs with the feature value distances less than a preset distance threshold. 

In the apparatus above, the filtrating unit includes the fifth determining subunit and the 

sixth determining subunit, where 

the fifth determining subunit is configured to determine the matching error of each 
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first matching point pair in the first matching point pair set based on the first matching point 

pair set and the homography matrix; and 

the sixth determining subunit is configured to determine the first matching point pairs 

with the matching errors less than the preset error threshold from the first matching point pair 

set based on the matching error of each first matching point pair to constitute the second 

matching point pair set. 

In the apparatus above, the extracting unit includes a selecting unit and a feature 

extracting unit, where 

the selecting unit is configured to select at least one original pixel point from the 

to-be-matched image, where in a preset range of one selected original pixel point, a preset 

number of target pixel points with grayscale values different from the grayscale value of the 

selected original pixel point exist; and 

the feature extracting unit is configured to extract a feature for the target pixel points 

of the one selected original pixel point to obtain one to-be-matched feature point. 

The embodiments of the present disclosure provide an electronic device, where the 

electronic device includes a processor, a memory, and a communication bus, where the 

memory communicates with the processor by means of the communication bus, the memory 

stores one or more programs executable by the processor, and the processor is configured to, 

upon execution of the programs stored in the memory, implement the matching method 

according to any one of the foregoing embodiments. 

The embodiments of the present disclosure provide a computer-readable storage 

medium, having stored thereon one or more computer-readable instructions, where the one or 

more computer-readable instructions, when being executed by one or more processors, cause 

the one or more processors to realize the matching method according to any one of the 

foregoing embodiments. 

The embodiments of the present disclosure provide a computer program, comprising 

computer-readable codes, wherein execution of the computer-readable codes by a computer 

causes the computer to execute the matching method according to any one of the foregoing 

embodiments. 

The embodiments of the present disclosure provide a matching method and apparatus, 

an electronic device, a computer-readable storage medium and a computer program. The 

method includes: obtaining a to-be-matched image; extracting at least one to-be-matched 

feature point from the to-be-matched image; for one of at least one reference image, 

performing matching between the at least one to-be-matched feature point and at least one 
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reference feature point extracted from the reference image to obtain a distance set 

corresponding to the reference image, the distance set corresponding to the reference image 

being a distance set composed of distances between the at least one to-be-matched feature 

point and the at least one reference feature point, the one reference image including an image 

of a standard sample, and different reference images including different standard samples; and 

determining, based on the distance set corresponding to each reference image, whether the 

to-be-matched image matches each reference image. By using the aforementioned method to 

implement the solution, at least one to-be-matched feature point is extracted from a 

to-be-matched image of a current plane layout, and is subjected to matching with reference 

feature points in at least one reference image representing different standard samples, so as to 

obtain the distance set of the to-be-matched image corresponding to each reference image, 

where the distance set of the to-be-matched image corresponding to each reference image 

represents the similarity between the to-be-matched image and each reference image. Whether 

the current plane layout matches a standard sample, and which standard sample is matched are 

determined according to the distance set of the to-be-matched image corresponding to each 

reference image, so that preset function implementation in the standard sample is 

automatically applied in the current plane layout, without manual matching and function 

configuration, so that the intelligence in image matching is improved. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram of a plane layout provided by embodiments of the 

present disclosure. 

FIG. 2 is a first schematic flowchart of a matching method provided by embodiments 

of the present disclosure. 

FIG. 3 is a second schematic flowchart of a matching method provided by 

embodiments of the present disclosure.  

FIG. 4 is a third schematic flowchart of a matching method provided by embodiments 

of the present disclosure. 

FIG. 5 is a fourth schematic flowchart of a matching method provided by 

embodiments of the present disclosure. 

FIG. 6 is a fifth schematic flowchart of a matching method provided by embodiments 

of the present disclosure. 
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FIG. 7 is a sixth schematic flowchart of a matching method provided by embodiments 

of the present disclosure. 

Fig. 8 is a schematic structural diagram of a matching apparatus provided by 

embodiments of the present disclosure. 

Fig. 9 is another schematic structural diagram of a matching apparatus provided by 

embodiments of the present disclosure. 

 

DETAILED DESCRIPTION 

The technical solutions in the embodiments of the present disclosure are clearly and 

completely described below with reference to the accompanying drawings in the 

embodiments of the present disclosure. In embodiments of the present disclosure, the 

matching method provided by the embodiments of the present disclosure is described by 

taking matching between a plane layout and standard plane layouts as an example. 

With reference to FIG. 1, FIG.1 is a schematic diagram of a plane layout provided by 

embodiments of the present disclosure. In FIG. 1, a current plane layout 100 may be a 

tablecloth, a floor plan, or the like. The current plane layout includes at least one function area 

200_1... 200_n, and preconfigured different processing methods may be triggered by a change 

in monitoring images in each function area, for example, the function area 200_1 may 

automatically collect statistics about the number and value of markers placed therein. 

Therefore, before formal operation, the current plane layout is required to be subjected to 

image recognition, and then matching with standard samples of multiple reference plane 

layouts configured in the function areas in advance. If the current plane layout matches one 

standard sample, the function implementation configured in the standard sample is applied to 

the current plane layout, that is, function areas of the standard sample are mapped to the 

function areas of the current plane layout. If a trigger event is monitored in a certain function 

area in the at least one function area 200_1... 200_n of the current plane layout, corresponding 

processing is carried out according to the function implementation configured in the 

corresponding function area in the standard sample. In addition, if a monitoring device is 

interfered or blocked, or the current plane layout does not belong to any one of the standards 

samples, the current plane layout cannot match any one of the reference plane layouts, and at 

this time, an alarm prompt is required to be provided in time to remind relevant staff to 

perform maintenance processing. 
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In the embodiments of the present disclosure, based on the schematic diagram of the 

plane layout shown in FIG. 1, FIG. 2 is a schematic flowchart of a matching method provided 

by embodiments of the present disclosure, including operations S101 to S1104. Description is 

made with reference to the operations shown in FIG. 2. 

At S101, a to-be-matched image is obtained. 

The plane layout matching method provided by the embodiments of the present 

disclosure is applicable to scenes of matching with standard plane layouts when a current 

plane layout is arranged. Exemplarily, when the current plane layout is monitored, the current 

plane layout is subjected to matching with standard plane layouts of different layout types (i.e., 

different standard samples), so as the match the current plane layout with one standard plane 

layout, so that an intelligent monitoring scene of the function implementation preconfigured 

in the standard plane layout is applied to the current plane layout. 

In the embodiments of the present disclosure, an image acquiring device may be 

configured at a bird's-eye view angle to obtain an aerial view of the current plane layout as a 

to-be-matched image. 

In the embodiments of the present disclosure, part of images may be captured from 

acquired image frames of the current plane layout as a to-be-matched image. 

In the embodiments of the present disclosure, the image acquiring device may be a 

device such as a camera or a camera lens. No limitation is made thereto in the embodiments 

of the present disclosure. 

In the embodiments of the present disclosure, if the image acquiring device is a 

camera lens, a to-be-matched image is extracted from an acquired image stream of the current 

plane layout. 

At S102, at least one to-be-matched feature point is extracted from the to-be-matched 

image. 

In the embodiments of the present disclosure, after the to-be-matched image is 

obtained, at least one to-be-matched feature point is first extracted from the to-be-matched 

image so as to implement further image matching based on the extracted at least one 

to-be-matched feature point. 

In the embodiments of the present disclosure, the feature point may be a Binary 

Robust Independent Elementary Feature (BRIEF), or may be in other data forms, which is 

specifically selected according to actual conditions. No limitation is made thereto in the 

embodiments of the present disclosure. 

In the embodiments of the present disclosure, the at least one to-be-matched feature 
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point is extracted from the to-be-matched image based on a Harris corner detection method in 

Oriented FAST and Rotated BRIEF and a Features from accelerated segment test (FAST) 

feature extraction algorithm, which is specifically as follows: 

at least one original pixel point is selected from the to-be-matched image, where for 

each original pixel point in the at least one original pixel point, if a preset number of target 

pixel points with grayscale values different from the grayscale value of each original pixel 

point exists in a preset range of each original pixel point, the target pixel points are subjected 

to feature extraction, so that the at least one to-be-matched feature point is obtained. 

In the embodiments of the present disclosure, if a preset number of pixel points with 

grayscale values different from the grayscale value of the original pixel point exists in the 

preset range of the original pixel point, for example, grayscale values of pixel points at 

corners and edges of an object in an image are different from other surrounding pixel points, it 

indicates that the original pixel point is a corner point representing a corner boundary and has 

high recognition and representativeness in image recognition, and a feature is extracted from 

the pixels points in the preset range of the original pixel point and is taken as one 

to-be-matched feature point. 

In some embodiments of the present disclosure, a pixel point P is selected from the 

to-be-matched image as the original pixel pint, and a circle is drawn around the pixel point P 

with three pixels as the radius. If there are 12 pixel points with grayscale values greater than 

or less than the grayscale value of the point P on the circumference, a BRIEF of the pixel 

value around the point P is extracted and is taken as the to-be-matched feature point 

corresponding to the point P. 1500 to-be-matched feature points are extracted from the 

to-be-matched image using the same method above. 

In the embodiments of the present disclosure, the to-be-matched feature point may 

also be extracted using other feature extraction methods. No limitation is made thereto in the 

embodiments of the present disclosure. 

In some embodiments of the present disclosure, after the to-be-matched image is 

obtained, a to-be-matched layout area is first divided from the to-be-matched image, and a 

pixel point capable of effectively reflecting a shape profile feature of the to-be-matched layout 

area and identifying an object in the to-be-matched layout area is extracted from the 

to-be-matched layout area and is taken as at least one to-be-matched feature point. 

In the embodiments of the present disclosure, the to-be-matched layout area represents 

a to-be-matched area in the current plane layout, the to-be-matched image generally includes 

multiple pieces of image content information, an image content part capable of reflecting the 
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current plane layout is required to be divided from the to-be-matched image as the 

to-be-matched layout area , then only the to-be-matched layout area is processed, and the part 

outside the to-be-matched layout area is not subjected to plane layout matching. 

In some embodiments of the present disclosure, as shown in FIG. 1, function areas 

such as a player area, a banker area, and a betting area in a dotted line range are divided from 

the plane layout 100 as to-be-matched layout areas 300, and then at least one to-be-matched 

feature point is extracted from the to-be-matched layout areas 300 to implement subsequent 

matching. 

At S103, for one of at least one reference image, matching is performed between the at 

least one to-be-matched feature point and at least one reference feature point extracted from 

the reference image to obtain a distance set corresponding to the reference image, the distance 

set corresponding to the reference image being a distance set composed of distances between 

the at least one to-be-matched feature point and the at least one reference feature point, the 

one reference image including an image of a standard sample, and different reference images 

including different standard samples. 

In the embodiments of the present disclosure, one reference image corresponds to a 

standard sample of one plane layout. A bird's-eye view of each standard sample is 

pre-acquired, whether the bird's-eye view of the acquired standard plane layout is clear and 

not blocked and whether the layout area is complete are determined, and the bird's-eye view 

of the standard plane layout is subjected to de-distortion processing to serve as the at least one 

reference image; or a partial image is captured from the acquired and processed bird's-eye 

view above to serve as the at least one reference image. 

In the embodiments of the present disclosure, for each reference image in the at least 

one reference image, at least one reference feature point is extracted from each reference 

image. 

In some embodiments of the present disclosure, a reference layout area of each 

reference image is divided from each reference image, and at least one reference feature point 

is extracted from the reference layout areas. 

In the embodiments of the present disclosure, the method for extracting the at least 

one reference feature point from each reference image is identical to the method in S102 in 

principles. Details are not described in the embodiments of the present disclosure again. 

In the embodiments of the present disclosure, after the at least one to-be-matched 

feature point and the at least one reference feature point are obtained, for one reference image, 

matching is performed between the at least one to-be-matched feature point in the 
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to-be-matched image and at least one reference feature point in the reference image to obtain 

a distance set between the at least one to-be-matched feature point and the at least one 

reference feature point. The distance set includes multiple distances between the 

to-be-matched image and the reference images. For the at least one reference image, matching 

is performed between the to-be-matched image and the reference image by using the same 

method, so as to obtain at least one distance set of the to-be-matched image corresponding to 

the at least one reference image. 

In the embodiments of the present disclosure, when matching is performed between 

the at least one to-be-matched feature point and the at least one reference feature point, a force 

matching method, or other matching algorithms may be used, which is specifically selected 

according to actual conditions. No limitation is made thereto in the embodiments of the 

present disclosure. 

In the embodiments of the present disclosure, a Hamming distance between the at least 

one to-be-matched feature point and the at least one reference feature point may be calculated 

by calculating the distance set therebetween, or an Euler distance therebetween may also be 

calculated, which is specifically selected according to actual conditions. No limitation is made 

thereto in the embodiments of the present disclosure. 

In the embodiments of the present disclosure, the distance set represents the at least 

one to-be-matched feature point and the at least one reference feature, that is, a similarity 

between the to-be-matched image and the reference image. The larger the distance set is, the 

lower similarity between the to-be-matched image and the reference image is represented; 

otherwise, the less the distance set is, the higher similarity between the to-be-matched image 

and the reference image is represented. 

At S104, based on the distance set corresponding to each reference image, whether the 

to-be-matched image matches each reference image is determined. 

In the embodiments of the present disclosure, after the distance set corresponding to 

each reference image is obtained, based on the distance set corresponding to each reference 

image, whether the to-be-matched image matches each reference image in the at least one 

reference image is determined to further implement function recognition of the plane layout. 

It can be understood that in the embodiments of the present disclosure, whether the 

current plane layout matches a standard sample, and which standard sample is matched are 

determined according to the distance set of feature point matching between the to-be-matched 

image and each reference image, so that preset function implementation in the standard 

sample is automatically applied in the current plane layout, without manual matching and 
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function configuration, so that the intelligence in image matching is improved. 

In the embodiments of the present disclosure, based on FIG. 2, in S104, based on the 

at least one distance set, determining whether the to-be-matched image matches at least one 

reference image includes S1041 and S1042 as shown in FIG. 3 as follows: 

At S1041, a minimum distance is determined from the distance set corresponding to 

each reference image. 

In the embodiments of the present disclosure, the distance set corresponding to each 

reference image includes a distance between the at least one to-be-matched feature point and 

the at least one reference feature point of the reference image, and the minimum value in all 

the distances included in the distance set corresponding to each reference image is taken as 

the minimum distance. 

At S1042, when the minimum distance is greater than a preset threshold, it is 

determined that the matching between the to-be-matched image and each reference image 

fails. 

In the embodiments of the present disclosure, if the minimum distance in the at least 

one distance set is still greater than a preset threshold, it indicates that the similarity between 

the to-be-matched image and all the reference image in the at least one reference image is low, 

and it can be determined that the matching between the current plane layout corresponding to 

the to-be-matched image and the at least one reference image fails, that is, the current plane 

layout does not belong to any one of the standard plane layouts. 

In the embodiments of the present disclosure, if it is determined that the matching 

between the to-be-matched image and the at least one reference image fails, alarm prompt 

information is sent so that the current plane layout can be correspondingly processed, and the 

problem that the running of corresponding preset function implementation is unable to be 

continued based on the standard plane layout because matching with the standard plane 

layouts fails when the current plane layout is monitored. 

In the embodiments of the present disclosure, the generated alarm information may be 

an interface prompt, or may be a sound prompt, or may be a combination of both. No 

limitation is made thereto in the embodiments of the present disclosure. 

In some embodiments of the present disclosure, if an image acquiring module of the 

monitoring device is blocked, a complete to-be-matched area cannot be captured, or if a new 

desktop is used in the monitoring scene, based on the fact that the minimum distance is 

greater than a preset threshold, it is determined that the matching between the current plane 

layout and each standard plane layout fails, so that an alarm window pops up on a monitoring 
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interface to remind a maintenance personnel to carry out processing as soon as possible. 

It can be understood that in the embodiments of the present disclosure, whether the 

to-be-matched image matches a corresponding reference image in the at least one reference 

image is determined based on the fact whether the minimum distance in the distance set 

corresponding to each reference image is greater than the preset threshold. If the 

to-be-matched image cannot match any one of the reference images, it can be found by using 

the method in the embodiments of the present disclosure and an alarm prompt is further 

provided. 

In the embodiments of the present disclosure, based on FIG. 2, S104 may further 

include operations S1043 and S1044 as shown in FIG. 4 as follows: 

At S1043, a minimum distance is determined from the distance set corresponding to 

each reference image, and when the minimum distance is less than or equal to a preset 

threshold, an average distance of the distance set corresponding to each reference image are 

calculated. 

In the embodiments of the present disclosure, the process of determining the minimum 

distance in the distance set corresponding to each reference image is the same as S1041. 

Details are not described herein again 

In the embodiments of the present disclosure, if the minimum distance is less than or 

equal to the preset threshold, it indicates that a matching reference image is found from the at 

least one reference image for the to-be-matched image. In order to find one reference image 

matching the to-be-matched image from the at least one reference image, an average value of 

the distances from the at least one to-be-matched feature point included in the distance set 

corresponding to the reference image to the at least one reference feature point is calculated in 

the reference image as the average value of the distance set corresponding to the reference 

image, thereby obtaining an average distance of the distance set corresponding to the 

reference image. 

At S1044, a target reference image matching the to-be-matched image is determined 

from each reference image based on the average distance of the distance set corresponding to 

each reference image, where the target reference image is a reference image corresponding to 

the distance set with the minimum average distance in the at least one reference image. 

In the embodiments of the present disclosure, the average distance of the distance set 

corresponding to each reference image represent the similarity between the to-be-matched 

image and each reference image, and therefore, in the average distance of the distance set 

corresponding to each reference image, the reference image corresponding to the minimum 
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average distance is the reference image having the highest similarity with the to-be-matched 

image. 

In the embodiments of the present disclosure, the reference image corresponding to 

the distance set with the minimum average distance in the at least one reference image is 

taken as a target reference image matching the to-be-matched image, thereby determining that 

the current plane layout in the to-be-matched image matches the standard plane layout in the 

target reference image. 

It can be understood that in the embodiments of the present disclosure, if the minimum 

distance satisfies matching requirements of the preset threshold, the reference image which 

most closely matches the to-be-matched image and has the highest similarity is determined 

from the at least one reference image based on the average distance of the distance set 

corresponding to each reference image, so that mapping of the standard sample to the 

to-be-matched image is performed based on the matching reference image, and thus preset 

function implementation in the standard sample is automatically applied in the current plane 

layout, without steps of manual standard sample matching and function configuration, so that 

the intelligence in image matching is improved. 

In the embodiments of the present disclosure, based on FIG. 2, in S103, for one 

reference in the at least one reference image, performing matching between the at least one 

to-be-matched feature point and at least one reference feature point extracted from the 

reference image to obtain a distance set corresponding to the reference image includes 

operations S201 to S205 as shown in FIG. 5 as follows: 

At S201, matching is performed between the at least one to-be-matched feature point 

and the at least one reference feature point extracted from the reference image to obtain a first 

matching point pair set. 

In the embodiments of the present disclosure, a first matching point pair set is 

obtained by performing matching between the at least one to-be-matched feature point and the 

at least one reference feature point using a feature point matching algorithm. 

In the embodiments of the present disclosure, based on FIG. 5, obtaining the first 

matching point pair set using a force matching method includes operations S2011 to S2013 as 

specifically shown in FIG. 6 as follows: 

At S2011, each of the at least one to-be-matched feature point is combined with each 

of the at least one reference feature point extracted from the reference image one by one to 

obtain at least one feature point pair. 

At S2012, a feature value distance from the to-be-matched feature point to the 
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reference feature point is calculated in each feature point pair to obtain feature value distances 

of the feature point pairs. 

In the embodiments of the present disclosure, for one feature point pair, a feature value 

distance from the to-be-matched feature point to the reference feature point is calculated for 

the feature point to obtain a feature value distance, and the same processing method applies to 

each feature point pair, so that the feature value distance of each feature point pair is obtained. 

In the embodiments of the present disclosure, the calculated feature value distance 

may be a Hamming distance, or an Euler distance, which is specifically selected according to 

actual conditions. No limitation is made thereto in the embodiments of the present disclosure. 

At S2013, the first matching point pair set is constituted using the feature point pairs 

with the feature value distances less than a preset distance threshold. 

In the embodiments of the present disclosure, a feature value distance less than a 

preset distance threshold is selected from the feature value distance of each feature point pair, 

and the feature point pair corresponding to the feature value distance less than the preset 

distance threshold constitutes the first matching point pair set. 

In some embodiments of the present disclosure, regarding the at least one 

to-be-matched feature point A1, A2, and A3, and the at least one reference feature point B1, 

B2, and B3, the at least one to-be-matched feature point is combined with each reference 

feature point one by one, so that nine feature point pairs (A1, B1), (A1, B2), (A1, B3), (A2, 

B1), (A2, B2), (A21, B3), (A3, B1), (A3, B2), and (A3, B3) are obtained, and the feature 

value distances from the to-be-matched feature points to the reference feature points in each 

feature point are calculated, so that nine feature value distances D1 to D9 are correspondingly 

obtained, where D1=80, D2=90, D3=70, D4=100, D5=60, D6=200, D7=50, D8=30, and 

D9=150, and a preset distance threshold is 80. The feature point pairs (A3, B2), (A3, B1), (A2, 

B2), and (A1, B3) corresponding to D8, D7, D5, and D3 are taken as the first matching point 

pair set. 

At S202, a preset number of the first matching point pairs is selected from the first 

matching point pair set for combination, so as to obtain at least one first matching point pair 

combination, where each of the at least one first matching point pair combination includes the 

preset number of the first matching point pairs. 

In the embodiments of the present disclosure, a preset number of the first matching 

point pairs is selected from the first matching point pair set for combination, so as to obtain at 

least one first matching point pair combination. 

In some embodiments of the present disclosure, in the first matching point pairs, four 
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first matching point pairs are randomly selected for combination. In order to improve the 

computing precision and reduce errors, four matching point pairs may further be randomly 

selected from the first matching point parts. The step is repeated for 100 times to obtain 100 

first matching point pair combinations which are randomly selected, where each combination 

includes four matching point pairs. 

At S203, a homography matrix corresponding to the first matching point pair set is 

determined according to each of the at least one first matching point pair combination, the 

homography matrix representing coordinate mapping transformation between the 

to-be-matched feature point and the reference feature point in the first matching point pair set. 

In the embodiments of the present disclosure, an initial homography matrix is 

calculated using each of the at least one first matching point pair combination, and the value 

of each matrix element in the homography matrix is calculated based on coordinates of the 

to-be-matched feature point and the reference feature point in the feature point pair included 

in the first matching point pair set. 

The homography matrix is a mapping relationship of pixel points between two camera 

coordinate systems when the pixel points on the same plane are mapped from one camera 

coordinate system to the other camera coordinate system. In the embodiments of the present 

disclosure, the homography matrix is configured to represent coordinate mapping 

transformation between the to-be-matched feature point and the reference feature point in the 

first matching point pair set. 

In the embodiments of the present disclosure, a coordinate mapping transformation 

calculation formula of the first matching point pair set under the effect of the homography 

matrix is: 

2 1p Hp
                                   (1) 

where H represents the homography matrix, 1p  and 2p  are a matching point pair 

included in the first matching point pair set, 1p  represents coordinates  1 1 1, 1p u v ， over 

the coordinate system of the to-be-matched image, and 2p  represents coordinates 

 2 2 2, 1p u v ， over the coordinate system of the reference image. 

After the pixel coordinates of 1p  and 2p  are substituted into formula (1), the 

formula is expanded as: 
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2 1 2 3 1

2 4 5 6 1

7 8 91 1

u h h h u
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    
         
                                      (2) 

In formula (2), 1h  to 9h  represent the value of each matrix element when the 

homography matrix is written as a 3*3 matrix, and s represents a non-zero factor. Because the 

product of the third row of the matrix and 1p  is 1, i.e., 7 1 8 1 9 1h u h v h   , the non-zero 

factor s is required to make the equation satisfied. In some embodiments of the present 

disclosure, 9 1h   is satisfied by using s, and the non-zero factor is removed by using formula 

(2), thereby obtaining: 

1 1 2 1 3
2

7 1 8 1 9

hu h v h
u

h u h v h
 


 

                                 (3) 

4 1 5 1 6
2

7 1 8 1 9

h u h v h
v

h u h v h
 


 

                                 (4) 

It can be obtained by means of sorting: 

1 1 2 1 3 7 1 2 8 1 2 2hu h v h huu hvu u                            (5) 

4 1 5 1 6 7 1 2 8 1 2 2hu hv h huv hvv v                            (6) 

It can be known from formulas (5) and (6) that two constraint equations of the 

homography matrix H are obtained according to one matching point pair. The homography 

matrix H is expanded as a vector: 

 1 2 3 4 5 6 7 8 9h h h h h h h h h h                   (7) 

9 1h                                       (8) 

Similarly, if one first matching point pair combination includes four matching point 

pairs, eight equations related with the homography matrix are obtained based on the four 

matching point pairs, where it is known that the value of 9h  is equal to 1. In this way, the 

value of each matrix element in the homography matrix is obtained by solving linear 

equations. 

In the embodiments of the present disclosure, Direct Linear Transform (DLT) is 

generally used in calculation modes for solving linear equations, and other methods may also 

be used according to actual conditions. No limitation is made thereto in the embodiments of 

the present disclosure. 

At S204, a second matching point pair set with a matching error less than a preset 
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error threshold is filtrated from the first matching point pair set according to the homography 

matrix. 

In the embodiments of the present disclosure, after the homography matrix is obtained, 

filtrating is performed on the first matching point pair set according to the homography matrix, 

so that correct matching point pairs with matching errors less than a preset error threshold are 

filtrated as a second matching point pair set. 

In the embodiments of the present disclosure, based on FIG. 5, in S204, filtrating the 

second matching point pair set with the matching error less than the preset error threshold 

from the first matching point pair set according to the homography matrix includes operations 

S2041 and S2042 as shown in FIG. 7 as follows: 

At S2041, the matching error of each first matching point pair in the first matching 

point pair set is determined based on the first matching point pair set and the homography 

matrix. 

In the embodiments of the present disclosure, the matching error of each first 

matching point pair in the first matching point pair set is determined based on the first 

matching point pair set and the homography matrix according to the following formulas: 

' 1 1 2 1 3
2

7 1 8 1 9

hu h v h
u

h u h v h
 


 

                                 (9) 

' 4 1 5 1 6
2

7 1 8 1 9

h u h v h
v

h u h v h
 


 

                                (10) 

In formulas (9) and (10), '
2u  and '

2v  are unknown intermediate parameters, and 

after '
2u  and '

2v  are calculated, the value of error is calculated using a homography matrix 

error calculation formula (11): 

' 2 ' 2
2 2 2 2( ) ( )error u u v v                              (11) 

where the value of error calculated according to formula (11) represents an error of a 

matching point pair under the effect of a homography matrix, and the error is taken as a 

matching error of one first matching point pair under the effect of the homography matrix. 

In the embodiments of the present disclosure, using the same method, the error of each 

first matching point pair in the first matching point pair set under the effect of the 

homography matrix is calculated and serves as the matching error of each first matching point 

pair in the first matching point pair set. 

At S2042, the first matching point pairs with the matching errors less than the preset 



20 
 

error threshold are determined from the first matching point pair set based on the matching 

error of each first matching point pair to constitute the second matching point pair set. 

In the embodiments of the present disclosure, the first matching point pair with a 

matching error less than the preset error threshold is determined from the first matching point 

pair set to constitute the second matching point pair set. 

At S205, a distance between the to-be-matched feature point and the reference feature 

point included in each matching point pair in the second matching point pair set are taken as 

the distance set corresponding to the reference image. 

In the embodiments of the present disclosure, for one reference image, after the second 

matching point pair set is obtained, in the second matching point pair set, the distance 

between the to-be-matched feature point and the reference feature point included in each 

second matching point pair is calculated to constitute a distance set corresponding to the 

reference image, so that whether the to-be-matched image matches each reference image is 

determined according to the distance set corresponding to each reference image. 

It can be understood that in the embodiments of the present disclosure, for one 

reference image, matching is performed between the at least one to-be-matched feature point 

and the at least one reference feature point, and the distance set of the to-be-matched image 

corresponding to the reference image is obtained by using a homography matrix quantitative 

matching result, where the distance set corresponding to the reference image represents the 

similarity between the reference image and the to-be-matched image, and using the distance 

set corresponding to each reference image in the at least one reference image, the similarity 

between the to-be-matched image and each reference image is determined, and thus whether 

the to-be-matched image matches each reference image is determined. 

The embodiments of the present disclosure provide a matching apparatus 4. As shown 

in FIG, 8, the matching apparatus includes an obtaining unit 400, an extracting unit 401, a 

matching unit 402, and a determining unit 403, where 

the obtaining unit 400 is configured to obtain a to-be-matched image; 

the extracting unit 401 is configured to extract at least one to-be-matched feature point 

from the to-be-matched image; 

the matching unit 402 is configured to, for one of at least one reference image, 

perform matching between the at least one to-be-matched feature point and at least one 

reference feature point extracted from the reference image to obtain a distance set 

corresponding to the reference image, the distance set corresponding to the reference image 

being a distance set composed of distances between the at least one to-be-matched feature 
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point and the at least one reference feature point, the one reference image including an image 

of a standard sample, and different reference images including different standard samples; and 

the determining unit 403 is configured to determine, based on the distance set 

corresponding to each reference image, whether the to-be-matched image matches each 

reference image. 

In some embodiments of the present disclosure, the determining unit 403 includes a 

first determining subunit and a second determining subunit, where 

the first determining subunit is configured to determine a minimum distance from the 

distance set corresponding to each reference image; and 

the second determining subunit is configured to, when the minimum distance is 

greater than a preset threshold, determine that the matching between the to-be-matched image 

and each reference image fails. 

In some embodiments of the present disclosure, the determining unit 403 further 

includes a third determining subunit and a fourth determining subunit, where 

the third determining subunit is configured to determine the minimum distance from 

the distance set corresponding to each reference image, and when the minimum distance is 

less than or equal to the preset threshold, calculate an average distance of the distance set 

corresponding to each reference image; and 

the fourth determining subunit is configured to determine a target reference image 

matching the to-be-matched image from each reference image based on the average distance 

of the distance set corresponding to each reference image, where the target reference image is 

a reference image corresponding to the distance set with the minimum average distance in the 

at least one reference image. 

In some embodiments of the present disclosure, the matching unit 402 includes a first 

matching subunit, a first combining unit, a fifth determining subunit, a filtrating unit, and a 

sixth determining subunit, where 

the first matching subunit is configured to perform matching between the at least one 

to-be-matched feature point and the at least one reference feature point extracted from the 

reference image to obtain a first matching point pair set; 

the first combining unit is configured to select a preset number of the first matching 

point pairs from the first matching point pair set for combination, so as to obtain at least one 

first matching point pair combination, where each of the at least one first matching point pair 

combination includes the preset number of the first matching point pairs; 

the fifth determining subunit is configured to determine a homography matrix 
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corresponding to the first matching point pair set according to each of the at least one first 

matching point pair combination, the homography matrix representing coordinate mapping 

transformation between the to-be-matched feature point and the reference feature point in the 

first matching point pair set; 

the filtrating unit is configured to filtrate a second matching point pair set with a 

matching error less than a preset error threshold from the first matching point pair set 

according to the homography matrix; and 

the sixth determining subunit is configured to take a distance between the 

to-be-matched feature point and the reference feature point included in each matching point 

pair in the second matching point pair set as the distance set corresponding to the reference 

image. 

In some embodiments of the present disclosure, the first matching subunit includes a 

second combining unit, a calculating unit, and a constituting unit, where 

the second combining unit is configured to combine each of the at least one 

to-be-matched feature point with each of the at least one reference feature point extracted 

from the reference image one by one to obtain at least one feature point pair; 

the calculating unit is configured to calculate a feature value distance from the 

to-be-matched feature point to the reference feature point in each feature point pair to obtain 

the feature value distance of each feature point pair; and 

the constituting unit is configured to constitute the first matching point pair set using 

the feature point pairs with the feature value distances less than a preset distance threshold. 

In some embodiments of the present disclosure, the filtrating unit includes the fifth 

determining subunit and the sixth determining subunit, where 

the fifth determining subunit is configured to determine the matching error of each 

first matching point pair in the first matching point pair set based on the first matching point 

pair set and the homography matrix; and 

the sixth determining subunit is configured to determine the first matching point pairs 

with the matching errors less than the preset error threshold from the first matching point pair 

set based on the matching error of each first matching point pair to constitute the second 

matching point pair set. 

In some embodiments of the present disclosure, the extracting unit 401 includes a 

selecting unit and a feature extracting unit, where 

the selecting unit is configured to select at least one original pixel point from the 

to-be-matched image, where in a preset range of one selected original pixel point, a preset 
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number of target pixel points with grayscale values different from the grayscale value of the 

selected original pixel point exist; and 

the feature extracting unit is configured to extract a feature for the target pixel points 

of the one selected original pixel point to obtain one to-be-matched feature point. 

It can be understood that in the embodiments of the present disclosure, the matching 

apparatus extracts the to-be-matched feature point from the to-be-matched image of the 

current plane layout, performs matching with the reference feature point in the standard 

sample in the at least one reference image to obtain the distance set between the 

to-be-matched image and each reference image, and thus determines, according to the 

distance set between the to-be-matched image and each reference image, whether the current 

plane layout matches a standard sample and which standard sample is matched, so that preset 

function implementation in the standard sample is automatically applied in the current plane 

layout, without manual matching and function configuration, so that the intelligence in plane 

layout function image matching is improved. 

The embodiments of the present disclosure provide an electronic device 5, where as 

shown in FIG. 9, the electronic device 5 includes a processor 54, a memory 55, and a 

communication bus 56, the memory 55 communicates with the processor 54 by means of the 

communication bus 56, the memory 55 stores one or more programs executable by the 

processor 54, and if the one or more programs are executed, the processor 54 executes the 

plane layout matching method according to any one of the foregoing embodiments. 

The embodiments of the present disclosure provide a computer-readable storage 

medium, having stored thereon one or more computer-readable instructions, where the one or 

more computer-readable instructions may be executed by one or more processors 54 so as to 

realize the plane layout matching method according to any one of the foregoing embodiments. 

The embodiments of the present disclosure provide a computer program, comprising 

computer-readable codes, wherein execution of the computer-readable codes by a computer 

causes the computer to execute the plane layout matching method according to any one of the 

foregoing embodiments. 

A person skilled in the art should understand that the embodiments of the present 

disclosure may provide a method, a system or a computer program product. Therefore, the 

present disclosure may use the forms of hardware embodiments, software embodiments, or 

the embodiments of combining software and hardware aspects. Moreover, the present 

disclosure may use the form of the computer program product implemented over one or more 

computer usable storage mediums (including but not limited to a disk memory and an optical 
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memory, etc.) that include a computer usable program code. 

The present disclosure is described with reference to flowcharts and/or block diagrams 

of methods, devices (systems), and computer program products of the embodiments of the 

present disclosure. It should be understood that a computer program instruction is configured 

to implement each flow and/or block in the flowcharts and/or block diagrams, and the 

combination of flows/blocks in the flowcharts and/or block diagrams. These computer 

program instructions may be provided to a universal computer, a special computer, an 

embedded processor or processors of other programmable data processing devices to generate 

a machine such that an apparatus for implementing the functions specified in one or more 

flow in the flowcharts and/or one or more blocks in the block diagrams is generated through 

the instructions executed by the computer or the processor of other programmable data 

processing devices. 

These computer program instructions may also be stored in a computer readable 

memory that can direct the computer or other programmable data processing devices to work 

in a particular manner such that the instruction stored in the computer readable memory 

generates a product including an instruction apparatus, which implements the functions 

specified in one or more flows in the flowchart and/or one or more blocks in the block 

diagram. 

These computer program instructions may also be loaded in a computer or other 

programmable data processing devices such that a series of operation steps are executed on 

the computer or other programmable data processing devices to generate computer 

implemented processing, and thus the instruction executed on the computer or other 

programmable data processing devices provides the operations for implementing the functions 

specified in one or more flows in the flowchart and/or one or more blocks in the block 

diagram. 

The foregoing descriptions are merely preferred embodiments of the present 

disclosure, but are not intended to limit the scope of protection of the present disclosure. 
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CLAIMS 

 
1. A matching method, comprising: 

obtaining a to-be-matched image; 

extracting at least one to-be-matched feature point from the to-be-matched image; 

performing, for one of at least one reference image, matching between the at least one 

to-be-matched feature point and at least one reference feature point extracted from the 

reference image to obtain a distance set corresponding to the reference image, wherein the 

distance set corresponding to the reference image comprises a set of distances composed of 

distances between the at least one to-be-matched feature point and the at least one reference 

feature point, one reference image comprises an image of a standard sample, and different 

reference images comprise different standard samples; and 

determining, based on the distance set corresponding to each reference image, whether 

the to-be-matched image matches each reference image. 

 
2. The method according to claim 1, wherein determining, based on the distance set 

corresponding to each reference image, whether the to-be-matched image matches each 

reference image comprises: 

determining a minimum distance from the distance set corresponding to each 

reference image; and 

determining, in response to the minimum distance being greater than a preset 

threshold, that the matching between the to-be-matched image and each reference image fails. 

 
3. The method according to claim 1, wherein determining, based on the distance set 

corresponding to each reference image, whether the to-be-matched image matches each 

reference image comprises: 

determining a minimum distance from the distance set corresponding to each 

reference image, and calculating, in response to the minimum distance being less than or 

equal to a preset threshold, an average distance of the distance set corresponding to each 

reference image; and 

determining a target reference image matching the to-be-matched image from each 

reference image based on the average distance of the distance set corresponding to each 

reference image, wherein the target reference image is a reference image, corresponding to the 
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distance set with the minimum average distance, in the at least one reference image. 

 
4. The method according to claim 1, wherein performing, for the one reference image, 

matching between the at least one to-be-matched feature point and the at least one reference 

feature point extracted from the reference image to obtain the distance set corresponding to 

the reference image comprises: 

performing matching between the at least one to-be-matched feature point and the at 

least one reference feature point extracted from the reference image to obtain a first matching 

point pair set; 

selecting a preset number of the first matching point pairs from the first matching 

point pair set for combination, to obtain at least one first matching point pair combination, 

wherein each of the at least one first matching point pair combination comprises the preset 

number of the first matching point pairs; 

determining a homography matrix corresponding to the first matching point pair set 

according to each of the at least one first matching point pair combination, the homography 

matrix representing coordinate mapping transformation between the to-be-matched feature 

point and the reference feature point in the first matching point pair set; 

filtrating a second matching point pair set with a matching error less than a preset 

error threshold, from the first matching point pair set according to the homography matrix; 

and 

taking a distance between the to-be-matched feature point and the reference feature 

point comprised in each matching point pair in the second matching point pair set as the 

distance set corresponding to the reference image. 

 
5. The method according to claim 4, wherein performing matching between the at least one 

to-be-matched feature point and the at least one reference feature point extracted from the 

reference image to obtain the first matching point pair set comprises: 

combining each of the at least one to-be-matched feature point with each of the at least 

one reference feature point extracted from the reference image one by one to obtain at least 

one feature point pair; 

calculating a feature value distance from the to-be-matched feature point to the 

reference feature point in each feature point pair to obtain the feature value distance of each 

feature point pair; and 

constituting the first matching point pair set by using at least one feature point pair of 
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which the feature value distance is less than a preset distance threshold. 

 
6. The method according to claim 4, wherein filtrating the second matching point pair set with 

the matching error less than the preset error threshold, from the first matching point pair set 

according to the homography matrix comprises: 

determining a matching error of each first matching point pair in the first matching 

point pair set based on the first matching point pair set and the homography matrix; and 

determining, based on the matching error of each first matching point pair, at least one 

first matching point pair of which the matching error is less than the preset error threshold, 

from the first matching point pair set to constitute the second matching point pair set. 

 
7. The method according to claim 1, wherein extracting the at least one to-be-matched feature 

point from the to-be-matched image comprises: 

selecting at least one original pixel point from the to-be-matched image, wherein in a 

preset range of one of the selected at least one original pixel point, a preset number of target 

pixel points with grayscale values different from a grayscale value of the selected original 

pixel point exist; and 

extracting a feature for the target pixel points of the one selected original pixel point to 

obtain the to-be-matched feature point. 

 
8. A matching apparatus, comprising an obtaining unit, an extracting unit, a matching unit, 

and a determining unit, wherein 

the obtaining unit is configured to obtain a to-be-matched image; 

the extracting unit is configured to extract at least one to-be-matched feature point 

from the to-be-matched image; 

the matching unit is configured to perform, for one of at least one reference image, 

matching between the at least one to-be-matched feature point and at least one reference 

feature point extracted from the reference image to obtain a distance set corresponding to the 

reference image, wherein the distance set corresponding to the reference image comprises a 

set of distances composed of distances between the at least one to-be-matched feature point 

and the at least one reference feature point, one reference image comprises an image of a 

standard sample, and different reference images comprise different standard samples; and 

the determining unit is configured to determine, based on the distance set 

corresponding to each reference image, whether the to-be-matched image matches each 

reference image. 
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9. The apparatus according to claim 8, wherein the determining unit comprises a first 

determining subunit and a second determining subunit, wherein 

the first determining subunit is configured to determine a minimum distance from the 

distance set corresponding to each reference image; and 

the second determining subunit is configured to determine, in response to the 

minimum distance being greater than a preset threshold, that the matching between the 

to-be-matched image and each reference image fails. 

 
10. The apparatus according to claim 9, wherein the determining unit further comprises a third 

determining subunit and a fourth determining subunit, wherein 

the third determining subunit is configured to determine the minimum distance from 

the distance set corresponding to each reference image, and calculate, in response to the 

minimum distance being less than or equal to the preset threshold, an average distance of the 

distance set corresponding to each reference image; and 

the fourth determining subunit is configured to determine a target reference image 

matching the to-be-matched image from each reference image based on the average distance 

of the distance set corresponding to each reference image, wherein the target reference image 

is a reference image corresponding to the distance set with the minimum average distance in 

the at least one reference image. 

 
11. The apparatus according to claim 8, wherein the matching unit comprises a first matching 

subunit, a first combining unit, a fifth determining subunit, a filtrating unit, and a sixth 

determining subunit, wherein 

the first matching subunit is configured to perform matching between the at least one 

to-be-matched feature point and the at least one reference feature point extracted from the 

reference image to obtain a first matching point pair set; 

the first combining unit is configured to select a preset number of the first matching 

point pairs from the first matching point pair set for combination, to obtain at least one first 

matching point pair combination, wherein each of the at least one first matching point pair 

combination comprises the preset number of the first matching point pairs; 

the fifth determining subunit is configured to determine a homography matrix 

corresponding to the first matching point pair set according to each of the at least one first 

matching point pair combination, the homography matrix representing coordinate mapping 

transformation between the to-be-matched feature point and the reference feature point in the 
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first matching point pair set; 

the filtrating unit is configured to filtrating a second matching point pair set with a 

matching error less than a preset error threshold, from the first matching point pair set 

according to the homography matrix; and 

the sixth determining subunit is configured to take a distance between the 

to-be-matched feature point and the reference feature point comprised in each matching point 

pair in the second matching point pair set as the distance set corresponding to the reference 

image. 

 
12. The apparatus according to claim 11, wherein the first matching subunit comprises a 

second combining unit, a calculating unit, and a constituting unit, wherein 

the second combining unit is configured to combine each of the at least one 

to-be-matched feature point with each of the at least one reference feature point extracted 

from the reference image one by one to obtain at least one feature point pair; 

the calculating unit is configured to calculate a feature value distance from the 

to-be-matched feature point to the reference feature point in each feature point pair to obtain 

the feature value distance of each feature point pair; and 

the constituting unit is configured to constitute the first matching point pair set by 

using at least one feature point pair of which the feature value distance is less than a preset 

distance threshold. 

 
13. The apparatus according to claim 11, wherein the filtrating unit comprises the fifth 

determining subunit and the sixth determining subunit, wherein 

the fifth determining subunit is configured to determine a matching error of each first 

matching point pair in the first matching point pair set based on the first matching point pair 

set and the homography matrix; and 

the sixth determining subunit is configured to determine, based on the matching error 

of each first matching point pair, at least one first matching point pair of which the matching 

errors is less than the preset error threshold, from the first matching point pair set to constitute 

the second matching point pair set. 

 
14. The apparatus according to claim 8, wherein the extracting unit comprises a selecting unit 

and a feature extracting unit, wherein 

the selecting unit is configured to select at least one original pixel point from the 

to-be-matched image, wherein in a preset range of one of the selected at least one original 
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pixel point, a preset number of target pixel points with grayscale values different from a 

grayscale value of the selected original pixel point exist; and 

the feature extracting unit is configured to extract a feature for the target pixel points 

of the one selected original pixel point to obtain the to-be-matched feature point. 

 
15. An electronic device, comprising a processor, a memory, and a communication bus, 

wherein 

the memory is configured to communicate with the processor through the 

communication bus, and store one or more programs executable by the processor, and  

the processor is configured to execute the one or more programs to implement a 

matching method, the method comprising: 

obtaining a to-be-matched image; 

extracting at least one to-be-matched feature point from the to-be-matched image; 

performing, for one of at least one reference image, matching between the at least one 

to-be-matched feature point and at least one reference feature point extracted from the 

reference image to obtain a distance set corresponding to the reference image, wherein the 

distance set corresponding to the reference image comprises a set of distances composed of 

distances between the at least one to-be-matched feature point and the at least one reference 

feature point, one reference image comprises an image of a standard sample, and different 

reference images comprise different standard samples; and 

determining, based on the distance set corresponding to each reference image, whether 

the to-be-matched image matches each reference image. 

 
16. A computer-readable storage medium, having stored thereon computer-readable 

instructions that, when being executed by one or more processors, cause the processor to 

implement the method according to any one of claims 1 to 7. 

 
17. A computer program, comprising computer-readable codes, wherein execution of the 

computer-readable codes by a computer causes the computer to execute the method according 

to any one of claims 1 to 7. 

 

 

 


