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Abstract: As the cornerstone of national industrial progress machinery, China's entry into the new 
century sat on the train, the high-speed economic development in the information technology skills 
as the core of high-tech industry got great progress, the transition of the new and high skill 
industries drive the development of mechanical manufacturing industry and the transformation, the 
mechanical parts inspection as the core, in order to promote the lethal factors of mechanical parts is 
good or bad, for a long time, the use of mechanical parts inspection classic testing method cannot 
meet the modern industrial production of the good accuracy and quality of mechanical parts. Good 
mechanical parts inspection results require the help of the modern rapid progress of the electronic 
information industry. On the basis of introducing the advantages of non-contact measuring 
technique, the paper discusses its application in the inspection of mechanical parts. 

1. Introduction 
The precision and accuracy of inspection of mechanical parts make it difficult to improve the 

inspection of mechanical parts for a long time. The geometric accuracy and size accuracy of 
mechanical parts directly affect the output efficiency and output quality of machinery. The 
requirement of accuracy and quality of mechanical parts is higher and higher in the contemporary 
industry. Mechanical parts detection method based on image processing is very important in today's 
mechanical parts inspection way, non-contact detection, which is based on image processing one of 
the important role of mechanical parts inspection way, its good inspection accuracy, the advantages 
of non-contact can be done for a variety of mechanical parts geometric accuracy and positioning 
accuracy of detection, the small size, large size, complicated mechanical structure of mechanical 
parts and special-shaped gear tooth surface finish inspection work can be more accuracy, high 
precision. 

2. The Development of Detection Method of Mechanical Parts Based on Image Processing 
The accuracy of mechanical parts directly affects the efficiency and quality of mechanical parts. 

To ensure the quality of mechanical parts to add the completion of the mechanical parts of 
mathematical precision and size accuracy of the inspection work [1]. When checking the 
mathematical accuracy of mechanical parts, size accuracy mainly involves the following size: the 
structural size of mechanical parts, the difference between the periphery of mechanical parts and 
different places of mechanical parts, etc. Complete accuracy test on mechanical parts in the process 
of the main use of caliper gauge, ruler, universal tool microscope, such as classic inspection method, 
inspection way above has a low efficiency of inspection, the gap with the values specified in the big 
shortcoming, along with the height of the mechanical industry progress today, mechanical parts 
inspection accuracy and efficiency of demand increasing, when spread some surface, such as pieces 
of special-shaped inspection classic test methods cannot achieve the inspection requirements. 
Inspection based on image processing of mechanical parts from the last century ninety progress 
today widely used in different industries, of the mechanical parts inspection based on image 
processing of mechanical parts inspection methods have not contact, the advantages of accurate 
mechanical parts inspection based on image processing means to bear the brunt of progress on the 
foundation of applying modern optical skills, it includes optoelectronics, computer image, different 
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fields such as information processing, mechanical parts inspection based on image processing 
method in the use of image detection system is the core technology. [2]It is widely used in aerial 
remote sensing measurement, measurement of geometric quantity and detection of precision and 
complex parts. [3]In the inspection of mechanical parts based on image processing, excellent 
measurement can be achieved for complex, small and large-sized mechanical parts, especially for 
some complex and special-shaped mechanical parts.[4] 

3. Application of Detection Method of Mechanical Parts Based on Image Processing 
There are these advantages: (1) the contemporary mechanical industry is advancing towards the 

direction of miniaturization and high-precision. Many mechanical parts of different micro-sizes are 
used in different machines, because the accuracy of micro-mechanical parts is good, and the 
classical way cannot meet the inspection requirements. The inspection method of mechanical parts 
based on image processing USES non-touch measurement method, which can easily check the 
factors of millimeter, micron and even nanometer level by adjusting the magnification rate of the 
camera system for small parts. The inspection method of mechanical parts based on image 
processing is mainly to complete the inspection of pictures with large accuracy, so only to ensure 
that the pictures have large resolution and accuracy can be well measured by the algorithm[5]. (2) 
the image process-based construction and installation method of mechanical parts can not only 
make good use of small parts in the measurement of external large mechanical parts, but also 
achieve relatively good detection results. Mechanical parts inspection technology based on image 
processing the application for big parts to complete inspection, to use mechanical parts inspection 
based on image processing means complete different Angle of photography on large parts, to get the 
big mechanical parts don't have to place more than have a stack of local image, and captured image 
using image signal redundancy between the complete connection, to get the whole image of 
mechanical parts and completed by image inspection, was thinking parts of the structure size. 
Compared with the classical inspection methods, the inspection results obtained by using the image 
process-based inspection method of mechanical parts have high efficiency and high accuracy. [6](3) 
many structural parts (such as gears, threads, etc.) involved in the manufacture of machinery. The 
structure of this kind of parts is complex, which requires high accuracy and is difficult to test. In 
addition, many factors are involved in the test. One or many images can be obtained by using the 
image processing based inspection method of mechanical parts, and the required inspection data can 
be obtained by the corresponding inspection software.[7] (4) abnormal curved surface is used more 
and more in industrial manufacturing. Considering that the most abnormal curved surface is used in 
missile, aircraft, automobile and other industries, the application of mechanical parts inspection 
method based on image processing can achieve high accuracy measurement of abnormal curved 
surface, and the application of mechanical parts inspection method based on image processing. 
When the abnormal curved surface is tested, a certain kind of structural light can be projected onto 
the measured abnormal curved surface, and the image of constructing light can be taken, and the 
place of constructing light in the image can also be considered. To obtain the required profile 
information of the shaped surface. Measurement based on image processing of mechanical parts in 
modern industry, the use of the useful in detecting a large number of background, if only in a 
positive state of complete new skills in dealing with the image of the application of mechanical 
parts inspection way, has been progress in image processing, machinery parts, improve the test 
efficiency and test accuracy to complete the mechanical tests required by the high-end effect.[8] 

4. Application Principle of Inspection Technology of Mechanical Parts Based on Image 
Processing 

Based on image processing, the inspection technology of mechanical parts is an organic 
combination of image processing technology and measurement technology. With fast detection 
speed and strong non-contact, it can complete the measurement of various shapes, specifications 
and complex parts. Based on image processing of machine parts inspection technology, the CCD 
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image sensor as a CD image sensor as a photosensitive element, will be based on image processing 
techniques for image processing of machine parts detection technology as the foundation, through 
the relevant software is used to detect the image process of the machine parts detection technology 
of detection and detection efficiency. Generally speaking, the detection technology of mechanical 
parts based on image processing mainly obtains the following measurement rings in the testing 
process: extraction image -extraction image processing analysis and feature acquisition --image 
recognition and judgment - detection results[9]. 

4.1. Histogram 
The main function of histogram is to carry out pixel statistics and analyze the auxiliary graphics 

tools for image processing. In the statistics of histogram zero point, the relation between adjacent 
pixels is neglected, and only the value of pixel grayscale is counted. The histogram of image 
grayscale may be the same. In a one-dimensional line, the number of occurrences of the horizontal 
axis at the same stage of grayscale and grayscale may be different from that of grayscale and 
grayscale. L (0, 1,... L-1). The grayscale zipper is represented by aggregate Z. In the figure, the 
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Fig.1. Leno grayscale and one-dimensional histogram 

In the classical one-dimensional straight line graph, the correlation between adjacent pixels only 
counts "pixel graechi", so the multi-dimensional straight line scheme can be proposed to display 
image feature information in more detail, and it can be applied to the most extensive 
two-dimensional straight line method in "multi-dimensional straight line". For a digital painting, the 
two-dimensional histogram calculates the average trace value of pixel n×m village respectively, 
obtains the average value of the original image and image combination, obtains a 2-tuple, obtains 
the binary combination probability and binary straight path. Garbage in L * L square area, the 
abscissa right-angled labeled gray, longitudinal coordinate marked adjacent pixel gray level, any 
signs in the two-dimensional histogram pij, as well as any in the two-dimensional histogram of pij 
average, and 0, I, j, j, if cij, highlighted in the j (I, j) the number of times the probability of (I, j) is 
pj. 
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Fig.2. Leno grayscale and two-dimensional histogram 

4.2. Threshold segmentation 
The field of image segmentation is one of the most traditional segmentation methods. Boundary 

segmentation refers to the characteristics of simple computing efficiency and fast speed, which is 
widely applicable to places requiring high computational efficiency. At the same time, critical 
segmentation can compress the image with larger data, simplify the processing process of target 
segmentation image, and apply the basic formula processing process of image extraction and 
recognition appropriately. The main core idea to be divided at least is to distinguish the pixel 
aggregation area according to the range of gray scale. The key areas that are divided are the scenery 
of other areas in the picture and the pixel sets of each area have similarity or consistency. Not only 
can a single critical value be selected according to the similarity and consistency of pixel 
segmentation method, but also the target map area can be divided into several different areas, 
representing the fixed real image scene of each area. The segmentation accuracy and precision of 
critical therapy are mainly affected by the selection of segmentation critical value, which is very 
important to select the appropriate critical value. After the staging critical success, the pixels of the 
image are compared with the staging critical value, which can be divided into a part of the critical 
value. Minimum values can be divided into different categories. The comparison of each pixel can 
be carried out at the same time. To make use of the results of fast segmentation and the image 
segmentation method, the appropriate segmentation of the target image is firstly selected. The price 
of scissors is a comparison of two areas of pixel segmentation, and the picture is divided into 
background and panoramic area, to form the recognition effect of the target panoramic area 

 
Fig.3. Threshold segmentation 

5. Conclusion 
With the development of market economy, the competition among enterprises becomes more and 

more fierce, and more and more enterprises implement customer relationship management strategy. 
Customer relationship management is based on the assumption that high-value customers are the 
main target of corporate investment, which aims to establish and maintain long-term mutually 
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beneficial relationships with these customers. Only by integrating suppliers, employees, owners and 
partners can a company create, communicate and deliver value to its target customers, and it can be 
seen that brand value must cater to customer value is the core of customer relationship management. 
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