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Abstract— As we know printed circuit boards are the most 

important and crucial part of any electronic product. So the 

thing comes into consideration is PCBs have to be non 

defected. PCBs are the heart of electronic production. So 

there is need of producing zero defects PCBs. The defect in 

the PCBs are detected using the MATLAB Image 

Processing. There are various defects which may occur on 

PCB such as missing track, missing component etc. so we 

have to take care of this before it gets placed in any product. 

We are using various image processing operations such as 

image subtraction, feature extraction etc which helps in 

finding certain type of defects. Real printed circuit boards 

are tested and evaluated with the standard PCBs. This paper 

presents Automatic visual inspection system for producing 

PCBS with minimum errors or zero defects. 
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I. INTRODUCTION 

Manufacturing printed circuit boards is a complex task. We 

are developing new algorithm in image processing which 

detect defects in PCBs and achieve good accuracy of the 

PCB quality. A system will be designed and fabricated with 

the total automation control system with a track carrying the 

PCBs, a system for inspection and final a classification stage 

that is whether it is missing component or wrongly placed 

etc. As we know PCB is the heart of any electronic 

component and we are using various electronic components 

in our daily life. So we have to produce zero defect PCBS 

which is necessity of electronic component. we are 

introducing Automatic visual inspection system for 

producing zero defect PCBS.PCB inspection by the manual 

process is a very complicated process so we are introducing 

this computerized visual system for PCBS which will be 

very useful in every electronic industry. 

We are using visual inspection system which 

replaces the manual Inspection process which is the 

common process to identify the defects. Also manual 

inspection is a complex process so that we are designing 

visual inspection which is computerized and easier. 

Nowadays, the technology of computerized visual 

inspection for the detection of the defects on PCBs has been 

highly developed and used in several industry applications. 

This technology of visual inspection reduces subjective 

method and provides an effective and a fast process.   

II. BLOCK DIAGRAM 

 
Fig. 1: Block Diagram of PCB Inspection System 

Above figure shows block diagram of PCB 

inspection system which consists of following blocks: 

A. Camera 

Camera grabbed the images of  printed circuit boards  

mounted on the track and send it to the pc so the further 

processes will be visualized. 

B. Preprocessing 

Preprocessing images commonly involves removing low 

frequency background noise. 

All basic steps are done in preprocessing i.e 

resizing the image, converting it into better color model. 

We are using HSV colour model because colours 

are getting better visualized in HSV model than in RGB. 

Image preprocessing, involves the correction of 

distortion, degradation, and noise introduced during the 

image processing. 

Basically the procedure done before processing by 

correcting image from different errors is preprocessing . 

C. Segmentation 

Thresholding is the simplest method of segmentation. 

There are various types of thresholding of which 

we are using Otsu algorithm which is used for reduction of  

gray level image to a binary image. 

This method is fast and easy to understand. 

D. Feature Extraction 

For the complete visualization of the PCB we have to 

extract the features of the image so that we can detect it 

easily. We are using GABOR filter for feature extraction 

process. 

Gabor filter divides  the image into real and 

imaginary so that by deciding which is the better feature 

extracted  image we are using it. 
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E. Classification 

After the extracting features of image we are classifying the 

image whether it has missing component, or it has missing 

track, or has any defects. 

wrongly placed component by comparing it with 

the standard PCB image. 

Whatever is the defect in PCB gets visualized in 

the inspection will be getting displayed on the PC. 

III. HARDWARE MODULE 

We are using track on which different PCBs are mounted 

and the camera which is connected to the laptop or computer 

which takes the snapshot of PCBs. Firstly the camera takes 

the snapshot of standard PCB(original PCB without any 

defects) then it will copied into MATLAB code, then again 

camera takes the snapshot of another defected PCB then it 

again copied into MATLAB code then while processing in 

MATLAB code it will compare standard PCB and defected 

PCB and gives the output such as missing component, 

wrongly  placed and missing track. 

 
Fig. 2: Hardware with Camera 

For example:  

Example 1.  Missing Track 

 
Fig. 3: Missing Track Identification 

Above figures shows that the comparison of 

standard PCBs image and defected PCBs image. Defected 

image is then subtracted from the standard image and the we 

get the output which shows the missing track.The two tracks 

shown in fig. are the result of standard image and defected 

image. Tracks are tested by just taking the one to one 

difference of the two PCB images. By taking difference it 

shows the subtracted image. 

Example 2.  IC Slot Identification 

 
Fig. 4: IC Slot Identification 

In above figure IC is placed in wrong direction so 

that it can be identified by its slot identification .If the IC 

slot location is not matched with the standard PCB IC slot 

location, this shows that the IC is placed in wrong direction. 

Example 3. Missing component 

 

 
Fig. 5: Missing component identification 

As shown in figure defected PCB has missing 

component which is resistor, which can be detected. 

IV. PCB DEFECTS TABLE 

Sr. No PCB Defects 

1 Missing component 

2 Wrongly placed component 
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3 Missing Track 

4 Wrong size hole 

5 Wrong resistor value 

Table 1. 

If we have to detect the wrong resistor value the following 

steps are used: 

 
Fig. 8: Flowchart of detecting resistor value 

First capture the image then by using Otsu 

algorithm the image is segmented in that thresholdig is 

done. After thresholding feature extraction process is start  

in that Colour feature of  resistors colour band  is extracted. 

E.g  If resistor in standard PCB have colour code Brown, 

Red, Black and Gold and  the resistor in the current PCB 

have colour code Red, Red, Black and  Gold then it will 

detect the resistor have different colour code that is different 

value from standard PCB using colour feature extraction and 

by using above result classification is done. 

V. CONCLUSION 

If the PCBS are defected then it will affect the performance 

of any electronic product in which they are mounted and  

take more time and cost to reproduce it. So by the process of 

automatic visual inspection we are analyzing PCBS before 

they are getting placed in electronic product which will 

reduce the time and cost and increase the efficiency of the 

product. 
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