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Abstract—To accomplish exact determination of the 

center of non-diffractive light moiré fringes, diffraction 

light moiré fringes are frequently widely used in the field 

of precision measurement. The key to high-precision 

measuring is position. Examine the image features of 

moiré fringes in the lack of diffraction light. The moiré 

fringe's center positioning technique. The center of the 

three spots in the moiré fringe image is first extracted 

using the light intensity distribution characteristics. 

Concentric circle area and then perform local concentric 

circle detection. Determine the initial circle center set and 

then cluster the initial circle center set to determine The 

initial position of the center of the three spots Lastly, delete 

the abnormal point and iteratively find the more accurate 

position of the center of the three spots. The location of the 

center of the three spots of the Er fringe, Hypothetical and 

empirical results show that this method can quickly 

(accurately determine the position! And the discrepancy is 

under two pixels. 

 
Key Words—Beams, Euclidean distance, kmeans 

clustering, Outliers, Poisson noise,Spots. 

I. INTRODUCTION 

HE interference of three beams causes moiré fringes in 

non-diffracted light. Concentric circles make up the shape 

of the single non-diffracted light. Edge information 

improves single beam non-diffracted light positioning [1]. 

Without diffraction, moiré light includes the elliptic and 

hyperbolic moiré relatives. The Er stripe relatives have a more 

complicated shape, making them even more difficult to find 

and analyze. The relationship between a person's 

characteristics near the center of the location [2]. Maximum 

light intensity in the center area Moira fringe with no 

diffraction light. There are three central areas, each of which is 

examined separately. It has the same maximum light intensity 

as a single beam of non-diffracted light. So similarly, the gray 
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value's size can be adjusted [3]. Figure 1 shows emitted light 

that has been taken out of the moiré and is spaced radially 

along the fringe. Related studies on how Moiré fringes of non-

diffracted light using techniques in section 2 are presented in 

this paper. Section 4 contains a brief overview of MATLAB, 

Section 5 contains the majority of the Hypothetical 

Investigation, and Section 6 and 7 contains the conclusion. 

 

 

 
Fig. 1.Diffraction light Moire fringe clustering. 

 

II. RELATED WORK 

1)  Polar transformation-based phase-scanning method for 

centering a non-diffracting fringe image 

A phase-scanning method based on polar transformations 

is proposed for centering a concentric circle fringe image. 

The basic idea is that the amplitude of phase-fluctuation, 

such as the polar angle, is proportional to the deviation 

from the center of the non-diffracting spot. The ideal 

center's position has the smallest amplitude of any such 

amplitude. A matrix array image sensor registers the 

image of a non-diffracting beam, the cross section of 

which is a concentric circle fringe, which is then 

downloaded to a computer and expanded into polar 

grayscale in the initial position. Using the phase-scanning 

principle, the phase of a computer-generated standard sine 

pattern was compared with the polar grayscale and the 

polar angle to obtain the phase fluctuation for the sine 

pattern. The position of the phase amplitude minimum is 

then used to determine the common center of the non-

diffracting image. Since all of the intact data on the non-

diffracting image is used in the measurement, the effect of 

background noise and non-circular fringe on centering is 

significantly reduced, and the center position resolution 
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can still reach the order of a charge-coupled device in a 

complex background [4]. 

2) 3-DOF measurement method for non-diffracting Moiré 

fringes based on CGH. 

A measurement method for determining three-degree-of-

freedom (3-DOF) error motions based on non-diffracting 

Moiré fringes produced by computer-generated 

holograms is proposed in order to address the motion 

errors of the linear stage (CGHs). Non-diffracting beams 

are generated using a liquid crystal spatial light modulator 

(SLM), and two non-diffracting beams combine to form 

Moiré fringes. It is planned to create a 3-DOF measuring 

optical path of non-diffracting Moiré fringes. Meanwhile, 

a 3-DOF mathematical model of motion errors is 

established, and geometric analysis is used to separate 

three types of motion errors (yaw angle, roll angle, and 

pitch angle). A rotary table is used to simulate 3-DOF 

motion errors under various conditions. CCD1 and CCD2 

generate the NDB and non-diffracting Moiré fringe 

patterns, respectively. The experimental results show that 

the motion errors calculated by the positions of the central 

point agree well with the hypothesized value with an error 

of less than 0.0104°, proving the feasibility and 

correctness of the 3-DOF system [5]. 

3) Matching factor-based morphological recognition method 

for centering a non-diffracting image. 

It was proposed to use a matching factor-based 

morphological recognition method to center a concentric 

circle fringe image against a complex background. The 

fundamental principle is that the amplitude of phase 

fluctuation, including the matching factor, is proportional 

to the deviation from the center of the non-diffracting 

spot. The cross section of a non-diffracting beam with 

concentric circle fringe is first obtained from a matrix 

array image sensor, and then downloaded into a computer, 

and the approximate central spot position of the 

concentric circle is calculated by locating the peak value 

of the dimensionless matching factor.Because the 

grayscale image processing estimate uses all of the 

intensity distribution information from the non-diffracting 

beam, the effect of background noise on centering is 

greatly reduced, and the center position resolution can 

achieve subpixel accuracy.The measurement of the spatial 

angle is discussed, which indicates major breakthrough 

and application prospects in the tunneling equipment 

orientation system [6]. 

III. PROPOSED METHODOLOGY 

A polar transformation-based phase-scanning approach is 

provided for centering a concentric circle fringe image [7, 8]. 

According to the basic concept, the amplitude of phase-

fluctuation as well as the polar angle are proportional to the 

deviation from the center of the non-diffracting point. The 

ideal center is found at the location with the smallest 

amplitude. This paper proposes that light moiré fringes are 

frequently used in the field of precision measurement to 

achieve exact determination of the center of non-diffractive 

light moiré fringes. Examine the image features of moiré 

fringes in the absence of diffraction light. The center location 

technique of the moiré fringe This method first extracts the 

center of the three spots based on the light intensity 

distribution. 

IV.  MATLAB 

MATLAB is high-performance software for practical 

computing. It combines computation, visualization, and 

programming in a consumer interface with problems and 

solutions written in standard mathematical notation [9]. Some 

examples of typical applications are as follows: • Data 

exploration, analysis, and visualization • Math and 

computation • Algorithm development • Modeling, simulation, 

and prototyping • Application development, including 

graphical user interface design • Science and engineering 

graphics MATLAB is a computer program that does not 

require dimensioning and uses an array as its primary data 

element. Many technical computing problems, especially 

those involving matrix and vector formulations, can be solved 

in a moment while it takes a long time to write a program in a 

scalar non-interactive language like C or Python. The term 

"MATLAB" stands for "matrix laboratory." MATLAB was 

created to make it easy to use the matrix software developed 

by the LINPACK and EISPACK projects, which together 

represent the state-of-the-art in software development 

[10,11,12]. 

V.  HYPOTHETICAL INVESTIGATION 

1) The median filter of the local concentric circle area 

should be extracted. For the median, choose a 

neighborhood of size N. Median filtering is more 

effective at removing While achieving the DE effect, 

Poisson noise also has an effect. Keep the image's edge 

information. [13,14]. 

2) The function of histogram equalization is to improve 

image contrast by stretching the image's pixel intensity 

range. The gray range is balanced under different light 

intensities to reduce the impact of the external 

environment on the experimental results. The threshold is 

divided and binaries are used to keep it high. Increasing 

your running speed while maintaining precision in your 

positioning is key. For analysis, draw a local concentric 

circle near the three central points and enter the 

appropriate nine values. To binary the image, use Optics 

No. Volume No. as a threshold. No diffraction light is 

obtained. The standard is the local concentric circle area 

near the center of the spot and the number of concentric 

circles contained within the local concentric circle area. 

3) Morphologically processed and segmented images will 

result in a scattering of small-area connected areas. 

Whose area is less than O.? The image obtained is 9, and 

the disc-shaped structural element 9 of size V is then used 
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to perform the image 9 opening operation after corrosion 

and expansion. The open operation calculation formula is: 

   (         )                 (1) 

Partial concentric circle detector for the first time, 

images k3 were used. The operator performs edge 

detection and selects the size as H, core horizontal Gx, 

and vertical Gy,with image k3,and perform the 

convolution operation at the gray level of each point of 

the image Z. 

  √(     )  (     )          (2) 

 

The image is then processed using a round 

transformation, which is a transformation between the 

image space and the transformation parameter space that 

can effectively be detected. Ellipse straight round to its 

principle briefly in order to be detected as a circular 

parametric equation 

  √(    )  (    )          ( ) 
 

When changing the detection circle with the circle radius, 

choose the appropriate angle step length based on the 

actual minimum step size of the image circle radius. The 

radius of the largest circle that can be seen after many 

experiments because when a single local "as is" to meet 

the vast majority of cases, it is annular. The region with 

concentric circles and concentric circle interval “with the 

central spot radius" is determined not only to generate 

diffracted light components related parameters but is used 

as a "selection parameter to point on the circle in order to 

conduct statistical computations. It is possible to obtain an 

initial collection center. k stands for cluster analysis, and 

the center circle of the initial set of clusters belongs to 

unsupervised machine learning. Objects that are similar to 

each other return to the same cluster. It is an algorithm 

that is typical of a prototype-based objective function 

clustering method. The optimized objective function is the 

sum of a certain distance from the data point to the center 

of the category. It is obtained by employing the function 

to find the most extreme value. Iterative operations' 

adjustment rules. 

4) Given the existence of three clustering subsets, we will 

choose three points at random as the initial clustering 

center by calculating the Euclidean distance from each 

center point to the initial clustering center. The center 

point is assigned to the nearest cluster center, and the 

cluster center and the center point assigned to them 

represent a cluster. After all of the center points have been 

assigned, the three cluster subsets will be calculated using 

the new cluster clustering center. When the clustering 

center does not change, the cluster with the lowest square 

error is optimal. So that the center of the circle of the 

preceding steps can be better set "divided into three 

groups." 

5) Outliers are removed, and three iterations of the center set 

are detected. In each focus point for each center to the 

maximum distance from the initial center, strike its center 

point as the initial central computing center. The standard 

value is set to pixels comprising the respective centers of 

a circle of radius formed to include the center portion of 

each concentrate. Removing outside the circle point and 

outliers and new center set to strike the center point of 

several iterations, ensuring that each iteration contains the 

current center pixel set to obtain the most accurate of the 

three light beams diffraction-free center. 

6) Calculate the distance between each center point in the set 

and the initial center points. As the initial center, locate 

the center point. Allow for the greatest possible distance 

between the initial center and the maximum possible 

distance between the initial center and the maximum 

possible distance between the initial center and a standard 

set is formed by the radius of the circle formed to contain 

the respective sets, concentrating portions at the center of 

each pixel. Deleting outliers, new set of center to strike 

again iterations center point ensure that each iteration 

includes the current center pixel set and is the most 

accurate of the three light diffraction beams-free zone. 

VI. RESULT 

There is no diffracted light for the above-mentioned moiré 

processing method moiré using Math Lab. Create a non-

diffracted light moiré fringe with Poisson noise. To simulate a 

no-diffraction light moiré fringe with noise. Poisson noise has 

an average value of throughout the experiment of Moiré 

fringes without diffracted light are used to select variation, 

which is determined by the group's center. The average error 

of the obtained group data can be controlled. As a result, the 

above method is used to achieve moiré fringe center 

positioning without the use of diffraction light. Figure 2 shows 

a single beam of non-diffracted light with high positioning 

accuracy. The parameter selection is then C=3*3 pixels. 

 
Fig. 2.first is Noisy image  , Second  is Appling filter. 

 

Three diffracted light beams produce an interference moiré 

generated in the experiment without diffracted light through 

the dichroic prism. Number interference of three beams of 

diffracted light occurs when three-order diffracted light occurs 

without thereby forming a non-derivative. Choose a 

simulation similar the parameters are nearly the same as in the 

simulation portion except that the center position of this 



 

59 
 

Libyan Journal of Engineering Science and Technology (LJEST)   Vol. 2, No. 2,  2022 

method for calculating the center is different. The enlarged 

central spot is centered at the initial estimated center of the 

back to a certain degree. Comparative The theory results and 

actual error control results in which and simulation results of 

the method as described have high precision mapping 

experiments stripe. The graph in Figure 3 shows that there is 

no statistically significant difference between the hypothetical 

and experimental data. 

 
TABLE I:  HYPOTHETICAL AND EMPIRICAL DATA 

Hypothetical 

 
Hypothetical 

 

empirical 

 
 empirical 

 

3.4 2.5 3.421 2.51 

3.6 2.7 3.7 2.65 

3.1 2.2 3.22 2.27 

3.2 2.4 3.57 2.46 

3.3 2.62 3.33 2.95 

3.25 2.32 3.54 2.39 

3.6 2.5 3.5 2.72 

3.48 2.49 3.7 2.65 

3.19 2.2 3.22 2.27 

 
Fig. 3.Hypothetical and empirical data analytical. 

 

VII. CONCLUSION 

For precision positioning, no moiré diffracted light is required. 

Precision measurement is performed here in accordance with 

their shape characteristics, without the use of a moiré 

diffracted light simultaneously three spot center location 

management method. Poisson noise has an average value of 

Moiré fringes without diffracted light are used to select 

variation, which is determined by the group's center. The 

average error of the obtained group data can be controlled. As 

a result, the above method is used to achieve moiré fringe 

center positioning without the use of diffraction light. 

Theoretical and empirical data show that the method has 

certain advantages, including a positioning accuracy of less 

than the center, which is a non-viable method of moiré 

diffracted light. 
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