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artsbAct: The printed-image-quality checking problems of clothes in the testing process were 

proposed to build a new cloth-printed-image-quality testing system automatically. In this 

testing system, the machine vision is important of the testing system to perform the machine 

vision as well as the image processing. Therefore, in this research, the printed image quality 

of the cloths was analyzed to check the quality checking system due to check the complex 

printed image pattern in the cloths. The Halcon software was used to achieve the functions 

for image acquisition and display as well as image processing and operational control of the 

complex pattern. In this processes, it was included some key step such as selecting the 

partition, the image pre-processing, image conversion, and image parameters analysis and 

image defect detection. Firstly, the image registration area was automatically selected 

according to the regional characteristics of the printed complex image pattern, and then the 

system was achieved to perform the fast image registration based on the shape of the graph 

matching algorithm. At last, the system was used area pixel calculation algorithm to 

complete the defect detection of the printed image to ensure the quality of the printed 

complex pattern on the cloth. The experimental results were shown that the proposed method 

was selected the image registration-area automatically from the printed complex image 

pattern of the cloth. However, the methods were finished by the image registration of the 

defective detection as quickly, precisely and effectively. According to the research, the system 

has been found high measurement accuracy as well as efficiency, and it was met the needs of 

actual production, provided a new way for the printed image quality measurements of the 

cloths.

Keywords:  Image processing, Color segmentation, Pattern recognition, Complex image 

pattern. 

I. INTRODUCTION 

Clothing is indispensable to our daily necessities; it is a way for us to show styles of 

ourselves. The clothes from raw materials to finish production go through a lot of processes 

such as design, fabric selection, cutting sewing, pattern printing and quality testing. Pattern 
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printing is extremely common in the clothing, so more or less, the clothing in the market have 

some printed pattern. Pattern designs are printed on the clothing, will directly affect the sales 

of clothing to make profits. Clothing patterns play an important role in modifying and 

dressing up to make the objects with practical functions become more aesthetic. The patterns 

add a lot of beauty to clothing styles by the complementary of clothing styles, colors, etc. The 

quality of clothing is the life to the clothing enterprises, every successful clothing brand need 

high-quality products to the customers. If a company does not have the quality assurance of 

the good products, there is no use to talking about the brand, so in order to establish good 

brands for the clothing enterprises; we have to take good quality products. Graphic form of 

clothing printing is very diverse from simple letters to complex landscapes, animals and 

natural scenery patterns and so on. Seemingly simple pattern actually contains the 

combination of extremely complex colors and graphics, therefore, there is generally a 

problem concerned by the clothing and textile industries in the part of printing of the printed 

pattern-quality management. Two crucial factors were decided to the quality of garment 

pattern-quality of design and printing quality [1]. The designs of wonderful patterns need a 

high-quality printing system to ensure the consistency of products and designs in order to 

guarantee the sales. As the labor-intensive enterprise, labor costs of garment and textile 

industry account for a large part of production costs, it is a business problem well worth 

thinking about for the enterprises how to improve production efficiency, reduce production 

costs and enhance the competitiveness. Within the labor-intensive industries and enterprises, 

they should strengthen technological progresses, increase investment in equipment and 

technology, promote the substitution of capital for labor to reduce production costs and 

inhibit the rise in production prices.   

 As the printing quality inspection system is not available at present in the clothing and 

textile enterprises. The design of the automatic robotic vision system may improve the 

efficiency, reliability, and reduce the production cost and time. This research will be a great 

innovation for the apparel and textile enterprises. In previous printing production, most of the 

quality inspection was performed by machine operators or quality control personnel collar 

timing manual sampling inspection. There are over reliance on individual operation personnel 

responsibility and proficiency and error larger ills. However, advanced printing product 

quality control system can effectively improve the production efficiency of enterprises, timely 

feedback to the reason for the existence of defects occur as well as causality diagram, a 

quality management tools can be timely summarized the quality of printing process in the 

analysis of the problem, in addition to formulate corresponding measures and adopt strategies 
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in order to improve the efficiency, reduce the loss and cost. In the process of printing quality 

management, many people have such experience, whether planning how thorough, detailed, 

in the implementation process is difficult to avoid the helpless situation, because the 

production process is complex and changeable, restricted and affected by many factors, 

executives plan often encounter some unexpected situation. These conditions will delay the 

plan execution and hinder the realization target. Therefore, it was urgent for us to have a way 

to solve this problem. In printing industry, the quality of printed matter is the quality of the 

original manuscript. Due to the imperfect and inevitable random factors, the quality 

inspection of traditional printing image was accomplished by human, material and time. In 

recent years, the image registration is a very important part in the quality inspection of 

printing products based on machine vision. Registration effect also depends on the choice of 

registration area. The general printing was marked such as a certain color solid blocks, ring 

region, frames, vita and so on registration area could be selected these markers. However, 

some special printed matter was no clear markers, smoke standard and so on. In this paper, a 

new no-label printing image quality detection method based on Halcon was automatically 

selected the registration area, achieved rapid registration, and completed quality detection of 

the printed image.  

 At present, there are few research reports on intelligent image processing, which shows 

that people have realized the importance of image processing intelligence in national 

economy and military affairs. However, the development of image processing intelligence is 

still in many fields, such as computing speed, memory capacity, transmission bandwidth and 

high technology industry, the application object from space, military field into the daily life 

and entertainment, and even into the ordinary family. Intelligent image processing is a main 

content is to imitate and perform certain mental functions of the human brain, to realize the 

image processing system with artificial intelligence. Robot vision can also be called computer 

vision. It is a variety of imaging system to replace human visual information processing and 

interpretation, so that the computer can be as people to observe and understand the world, so 

as to have the ability to adapt to the environment, can help to replace human work. 

Technology focuses on the application of the special vision system, so the image 

understanding is one of the important basic theories of machine vision, which is based on the 

complex image processing. It also needs to understand the physical laws and knowledge 

about the scene image, so the robot vision system is a typical intelligent image processing 

system. 

 The establishment of a full screen printing quality detection system was performed by 
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CCD camera on printed matter of continuous shooting to shoot from each frame image 

transmission to the computer on the spot, analyzed and processed the image information, 

found the quality problem of image, and given the image corresponding to the print quality 

problems and through a transmission line will feedback to the operator or direct feedback to 

the printing press to adjust. It is not only reduce the labor intensity of workers but also reduce 

the defective and improve production efficiency in the fabric printing industry. 

II. MATERIALS AND METHODS  

Automatic robot vision inspection system is an application of machine vision by using 

powerful machine vision software Halcon. It was used the interactive programming 

environment to develop machine vision applications through the interaction of the 

environment, the preparation process to achieve the fabric image collection, image 

recognition and analysis, and image processing [2]. The image quality detection method to 

registration area was selected automatically from mark printing image, and accurately 

completes the registration, and effectively detects defects of printing image based on Halcon 

machine vision technology. The image recognition and analysis to the image segmentation 

(colour, texture, etc.) for analyzing the judgment, the detection process was mainly included 

in two stages as detection preparation which was included the acquisition of standard image 

generation registration template, and detection template detection phase. Therefore, the image 

processing of gray conversion, image cutting and other basic pre-processing were used the 

template to achieve image registration. Finally, it was used the detection template to detect 

defects. Defected image was submitted to the operator through the report by alarm. The main 

content is the research status of image recognition and digital system which was used in the 

printing quality detection. The purpose and significance of the system design is to improve 

the efficiency and reduce the cost. 

 

III. HARDWARE DESIGN 

The hardware of the measuring system is composed of a bracket, a glass turntable, a lens, a 

light source, a camera, a computer, a display and a plurality of input and output devices. Its 

working process is: the clothing work piece on the glass turntable through the gear to the 

camera position, this time the industrial camera will take pictures, the picture passed to the 

application software, through the Halcon software to carry on the image analysis, uses the 

filtering denoising, the gray level transformation, the image segmentation and so on to realize 

the image processing and the parametric analysis. In order to calibrate the camera, we first 

need to build a model of the world coordinate system in three-dimensional space point 
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projection to the two-dimensional image; the model is composed of a camera and lens. In 

practical applications, a pinhole camera is usually used, Among them, the image coordinate 

system (r,c), imaging plane coordinate system (u,v), camera coordinate system (xc, yc, zc), 

world coordinate system (xw, yw, zw), Sx and Sy are scaling factors, They represent the 

distance between adjacent pixels in the horizontal and vertical direction of the image sensor. 

ƒ says it is not the focus of the camera, but the camera's main distance. Point P is the 

projection of the Pw in the world coordinate system. Point Pw=(xw，yw，zw)
T
 in the world 

coordinate system to its projection point P in the imaging plane coordinate system, need to go 

through the following 4 steps: 

  (1). Point Pw=(xw，yw，zw)
T
 to point in camera coordinate system, relationship is 

Pc=RxPw+T. T= (tx，ty，tz)
T
 is a translation vector, R=R（α，β，γ）is a rotation matrix, 

α，β，γ is the rotation angle of the x, y, z axis, respectively. In the R and T, the 6 

parameters（α，β，γ，tx，ty，tz）are known as the external parameters of the camera, the 

external position parameter or the camera position, this determines the relative position 

between the camera coordinate system and the world coordinate system [3]. 

  (2). Camera coordinates of the midpoint P
c
 transform to the image plane coordinate 

system, the relationship between them is a perspective projection: 

 
𝑢

𝑣
 =

𝑓

𝑧𝑐
 
𝑥𝑐

𝑦𝑐
        (1) 

(3). Without considering the lens distortion, a straight line between point 𝑃𝑤  in the world 

coordinate system and projection point 𝑃 in the imaging plane over camera optical center. In 

most cases, the distortion of the lens can be approximated as a radial distortion, i.e. 

 
𝑢 

𝑣 
 =  

2

1+ 1−4𝑘 𝑢2+𝑣2 
 
𝑢

𝑣
        (2) 

  

Among them, the parameter K determines the extent of the radial distortion, as shown in 

Figure 1. 

 

 

 

Fig. 1 lens distortion in 3 cases 
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  (4). Finally, the point  𝑢 ,𝑣   are converted to the image coordinate system. 

 
𝑟

𝑐
 =  

𝑣 

𝑆𝑦
+𝐶𝑦

𝑢 

𝑆𝑦
+𝐶𝑥

      (3)

In the formula,  𝐶𝑥 ,𝐶𝑦  is the projection point in the imaging coordinates in the center.

Process flow is mainly divided into the following steps: 

(1). Read the need to process the image; 

(2). Transform the image to the RGB channel; 

(3). The R channel in the RGB channel is converted into  gray value images; 

(4). Use gray histogram threshold to segment image; 

(5). Extract the image of the segmentation part; 

(6). Area of the extracted image is calculated. 

 

Read image 

Read the pictures which need to deal with directly in Halcon graphics window by Read 

image. Statement is read

image(Image,'C:/Users/Administrator/Desktop/QQpicture20150429223709.jpg'), Specific 

images are shown in figure 2: 

 

 

Fig. 2 Image 

 

Transform the image to the RGB channel Input transformation statements in the Halcon 

program editor: decompose3 (Image, Red, Green, Blue), the single channel image is 

converted to RGB three color channel. Among them, R said the red channel, G said the green 

channel, B said blue channel, after the transformation of Red, Green, Blue, as shown in figure 

3, 4, 5: 
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Fig. 3 R Channel Image 

 

Fig. 4 G Channel Image

 

Fig. 5 B Channel Image 

For the conversion of the three images of the RGB image, the R channel of the image is 

converted to greyscale, and can be the most effective part of the need. 

 

IV. IMAGE SEGMENTATION USING GRAY HISTOGRAM 

Automatic robot vision inspection system is an application of machine vision by using 

powerful machine vision software Halcon. It was used. 

Contrast R channel image background and the need to split the target gray level, Gray 

histogram for Shuangfeng curve, threshold segmentation can segment the desired objectives. 

The gray histogram is shown in figure 6, binarization image is shown in Figure 7. For the 

segmentation of the sentence: threshold (Red, Regions, 229, 255)，Among them, the input 
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image is Red, the output image is Regions, the output color is red, and the background is 

black, and the minimum gray value is 229 and the maximum gray value is 255,the gray level 

value is extracted from the 229~255 region, and the target image can be segmented. 

 

 

Fig. 6 Gray histogram 

Fig. 6 Image after threshold segmentation 

After analyzing the image of the threshold segmentation, we find that there are many other 

areas, which can interfere with the results of image processing. Therefore, we need to further 

process the image and improve the accuracy of the processing results; we can use connection 

and select shape operator. 

 

A.  Image region processing 

In order to remove the remaining points in the image, the image can be left behind, which 

can be chosen to call the connection command, and the region of the image is separated and 

processed according to the connected relationship, Specific statement is: connection 

(Regions, Connected Regions)，separate the effects as shown in Figure 4-26. Among them, 

Regions is the image after threshold segmentation, Connected Regions are separated under 

the connecting relation of the image. 
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Fig. 7 Connected filter area 

 

After choosing select_shape again, According to the image of the "row", the "column" and 

"area" features to screening, among them row （0, 633.03），column （344.04, 

2087.16)，area （1513.76, 50000),and then remove the rest of the remaining points, 

retaining only the part we need, as shown in Figure 8: 

 

Fig. 8 Feature selection image 

 

B.  Image parameter analysis 

Through the above steps, we can extract the image we need to call the area_center operator, 

through the calculation of the image area to carry out image parameters analysis, and then to 

provide data for the image defect detection, Specific statements arearea_center 

(SelectedRegions4, Areas, Row, Column). Figure 9 consists of six parts as below- 

 

Fig. 9 The final image selected 
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So that the total number of pixels in the 6 regions can be obtained by calling the area_center 

operator: 

𝑆1 = 24735 

𝑆2 = 24363 

𝑆3 = 26661 

𝑆4 = 26661 

𝑆5 = 26057 

𝑆6 = 24853 

 

C. Image  processing result analysis 

For image detection method using the method of calculating the total number of pixels in 

the target region, it is necessary to calculate the total number of pixels in each part, so it can 

be used as a standard model to detect the defects.

D. Character recognition in image 

In addition to the analysis of the pattern, the recognition of characters is also an effective 

method to detect defects. 

Process flow is mainly divided into the following steps: 

(1). Read the image need to process; 

(2). Transform the image to the RGB channel; 

(3). The RGB channel image is converted to HSV image; 

(4).Segment H channel image by using gray histogram threshold; 

(5). Extract the image of the segmentation part; 

(6). Character recognition of the extracted image. 

As shown in Figure 10, in order to better recognize the character, the character is required 

to sort the character, call the sort_region operator, and the upper left corner of each character 

to be identified, sorted from left to right, and its concrete statements: sort_region 

(SelectedRegions3,'upper_left',sortregion1s,'true','column') 

 

 

Fig. 10 The character needs to recognize 
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E. Character recognition 

Halcon software in the presence of a lot of OCR character library, taking into account the 

character is a pure number, and every punctuation and English, so choose Industrial_Rej.omc 

character library, the specific statement is: 

i. read_ocr_class_mlp('Industrial_Rej.omc',OCRHandle) 

ii. do_ocr_multi_class_mlp(sortregion1s, ImageResult2, OCRHandle, Class, 

Confidence) 

After calling the above statements, you can get the result of recognition, as shown in Figure 

11.

 

 

Fig. 11 Character recognition results 

V. RESULT ANALYSIS 

The recognition result is the character most recognized, not only a character recognition, 

the accuracy rate was 88.9%. This will serve as a method of effective monitoring image 

quality, when monitoring image quality, if recognized characters appear omissions or errors 

can seen on the quality defects of products. This chapter mainly discusses the method of 

image recognition and analysis, each of which has a complex and simple image, and uses a 

variety of processing methods, such as gray value transformation of digital image, RGB color 

coordinate transformation, HSV color coordinate, image feature selection, selection of region 

extraction, and parametric analysis, finally, a more accurate result is obtained, In contrast, the 

processing of complex images is more difficult, the required steps are more, and the 

processing accuracy is lower, which need to consider more factors in the program design, and 

introduce more operators to improve the processing precision. 

 

VI. CONCLUSIONS 

This paper mainly studies the image processing based on the fabric printing production 

line, design related production line detection process, and related software system: 
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1) In the hardware design, because of the limitations of the actual conditions, only the 

design of the flow chart did not carry out the experiment, only through simulation, so the 

results will inevitably be biased. 

2) In the software system, this system has completed the image reading, image 

preprocessing, image segmentation and image analysis. The system is based on the 

above steps, the relevant parameters are obtained, and the standard template is generated, 

which provides the basis for the detection of the quality of printed matter. 

3) Experiments show that the image processing can be influenced by many factors, such as 

camera quality, light source, fabric texture, etc., such as RGB transform, gray value 

transformation, can effectively reduce the impact of other factors, and unified image 

quality detection. 

Because of the time, the image processing based on the fabric printing production line is 

still a problem, which needs to be further improved: 

I. For simple images, the template can be generated for each region. For the complex 

image, the image can be extracted from the image. It is difficult to extract the image of 

each region. 

II. Because of the limitations of the experimental equipment, such as the need of the 

experiment, and the research of the advanced field, it is difficult to study, so we cannot 

carry on the experiment. 
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