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Abstract -The paper represents an algorithm 

for segregation of defective screw heads (non-

hexagonal punch) using algorithm in python .In 

this work image of the screw is captured.The 

image for defect free component has been 

compared with the image of screw which is to be 

inspected. Based on the image quantification 

technique, the decision making has been made for 

acceptance and rejection of screw.  The image 

processing is one of the effective tool which is 

used as a basis for screw head 

inspection.Although the process is bit of complex, 

but it’s assures guaranty and reduces process time. 

The algorithm testing is executed in computer 

using python software and  the algorithm shows 

the promising results.  
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1. INTRODUCTION 

Image processing or so called image 

quantification is a widely used technique. Mostly 

this technique is used to check the quality of fruit 

which are being exported. The images of fruits are 

processed with previous data to eliminate the 

defected fruit. Nowadays this technique is used in 

the field of Medical for identification of diseases, 

in geology for identification of minerals and etc. 

Here we have applied this technique for 

identification of bolts with perfect hexagonal 

profile. The images are captured using a 

photographic lens along a photographic sensor for 

image capturing and later processed using 

Arduino board and other electronic circuitry. It is 

estimated that the system gives only 99.99 % of 

accuracy. 

 

2. LITERATURE REVIEW 

Image processing technique is used for 

excavation for archeological purposes by 

predicting the piece of land to be dig by image 

processing and satellite mapping methods. [1] 

Analysis of image by computer is 

discussed by the author. The pixelating of image 

by major colours  as RBG is the main focus of the 

author. By using matrix mathematical model the 

image is analyzed and  can be used as a reference 

for image quantification technique.[2] 

The research given by Heather Dunlop 

says that image processing is a valuable tool in 

geology for identification of different rocks, 

crystals and minerals.[3] 

The image processing algorithm given by 

Domingo Mery helps in identification of defective 

fruits by its surface peel image, this process is 

very helpful in the export of fruits and 

vegetables.[4] 

 
3. RESEARCH METHODOLOGY 

 
         The perfect screw is set as a sample for 

image processing and  the image of  rest of the 

screws are compared with the master image , 

which decides the screw is accepted or rejected. 
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For this process programming language used is 

python, which is user friendly.The processing of 

the image will be done by electronic system which 

includes camera and Raspberry Pi processing 

board. 

 

3.1 COMPONENTS AND SOFTWARE USED 

 

The software used in programming is “Python 

3.7”version. The software and Library function 

allows the camera to capture the image in real 

time and the Raspberry pi processor compares the 

image with the master image and decide whether 

the screws hexagonal profile is perfect or 

defective. Fig 3.1 and 3.2 shows the specifications 

of the screw while Fig3.3 shows 2D CAD model 

of the screw.  

Fig 

3.1: Specifications of the Screw 

 

Fig 3.2:  The Image of screw head     to Be Tested 

 

 

Fig 3.3:  2D AUTO CAD Drawing Of Screw 

http://www.ijsrem.com/
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Table 3.1: The list of components is as given below 

 

 

 

 
 

 

 

 

 

 

Table 3.1 shows the list of components to be 

needed.According to Raspberry Pi organization 

following steps should be followed for connecting 

the raspberry pi camera module to the board. Fig 3.4 

shows schematic model of Camera module with 

Raspberry Pi. 

 

Fig 3.4 Interfacing Camera Module with 

Raspberry PI 

 

i. Ensure your Raspberry Pi is module off. 

ii. Locate the camera Module port. 

iii. Gently pull up on the edge of the port’s 

plastic clip. 

iv. Insert the camera Module ribbon cable; 

make sure the cable is the right way around. 

( Fig 3.5  shows actual Camera and 

Raspberry Pi connected )  

v. Push the plastic clip back into place. 

 

 

Fig 3.5 Connecting Camera Module to 

Raspberry Pi 

 

vi. Start up your Raspberry Pi. 

vii. Go to the main menu and open the 

Raspberry Pi configuration tool. 

viii. Select the Interfaces tab and ensure that the 

camera is enabled. 

ix. Reboot your Raspberry Pi. 

 

 

3.3 Shape detection using 

OpenCV 

The very first step using Allen key is identification 

of the hexagonal shape on screw head. OpenCV 

provides the simple techniques for detection of the 

shape using basic techniques. The Canny has three 

adjustable parameters: the width of the Gaussian (the 

Sr.no. List of Components 

1) Raspberry pi 4GB model 

2) Memory card 16GB ( Class C) 

3) Web Cam Module 8 MP 

4) Jumper cables 

http://www.ijsrem.com/
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noisier the image, the greater the width), and the low 

and high threshold for the hysteresis thresholding. 

x. The general criteria for edge detection 

include: 

1. Detection of edge with low error rate, which 

means that the detection should accurately 

catch as many edges shown in the image as 

possible 

2. The edge point detected from the operator 

should accurately localize on the centre of 

the edge. 

3. A given edge in the image should only be 

marked once, and where possible, image 

noise should not create false edges. 

The shape detection through OpenCV consist of 

following steps. 

 

i. Noise Reduction: Since the mathematics 

involved behind the scene are mainly based on 

derivatives (cf. Step 2: Gradient calculation), 

edge detection results are highly sensitive to 

image noise. One way to get rid of the noise on 

the image, is by applying Gaussian blur to 

smooth it. To do so, image convolution 

technique is applied with a Gaussian Kernel 

(3x3, 5x5, 7x7 etc…). The kernel size depends 

on the expected blurring effect. Basically, the 

smallest the kernel, the less visible is the blur. 

In our example, we will use a 5 by 5 Gaussian 

kernel. The code for Gaussian 5x5 kernel is 

given below in Fig 3.6.  

 

Fig 3.6: Python code to generate the Gaussian 5x5 

kernel 

 

 

ii. Gradient Calculation: The Gradient 

calculation step detects the edge intensity and 

direction by calculating the gradient of the 

image using edge detection operators. Edges 

correspond to a change of pixels’ intensity. 

To detect it, the easiest way is to apply filters 

that highlight this intensity change in both 

directions: horizontal (x) and vertical (y). 

The code for Gradient Calculation is given 

below in Fig 3.7 . 

 

 

http://www.ijsrem.com/
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Fig 3.7 Python code for gradient calculation 

 

iii. Non-Maximum Suppression: Ideally, the 

final image should have thin edges. Thus, we 

must perform non-maximum suppression to 

thin out the edges. 

           The principle is simple: the algorithm goes 

through all the points on the gradient                            

intensity matrix and finds the pixels with the 

maximum value in the edge directions. The python 

code for generating object edges is given in Fig 3.8 . 

Fig 3.8 Python code for generating edges of an object 

 

http://www.ijsrem.com/
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iv. Double Threshold: The double threshold step 

aims at identifying 3 kinds of pixels: strong, 

weak, and non-relevant 

Strong pixels are pixels that have an 

intensity so high that we are sure they 

contribute to the final edge. 

Weak pixels are pixels that have an intensity 

value that is not enough to be considered as 

strong ones, but yet not small enough to be 

considered as non-relevant for the edge 

detection. 

Other pixels are considered as non-relevant 

for the edge. The image (Fig 3.9)  shows 

image processing code for Double 

Threshold.  

 

 

 

Fig 3.9 Python code for double threshold 

 

v. Edge Tracking: Based on the threshold 

results, the hysteresis consists of 

transforming weak pixels into strong ones, if 

and only if at least one of the pixels around 

the one being processed is a strong one. Fig 

3.10 shows coding for hysteresis. 

 

 

 

 

Fig 3.10 Python code for hysteresis 

 

4. Results from computer processing 

As mentioned earlier, python is used for coding 

of image processing technique, the results can be 

seen in the images. The program is capable of 

identifying screw and its hexagonal profile. The 

program can identify the hexagonal on the screw 

http://www.ijsrem.com/
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head and if it is not found then the screw is 

rejected. Fig 4.1 shows actual complete code for 

the operation of Raspberry Pi  and Camera 

module. 

 

 

Fig 4.1 Image processing codes for PC 

 

 

4.1 Results on PC 

Before carrying out the experiment on the Raspberry 

pi the simulations were ran on PC. The image ( Fig 

4.2) given below shows the sample results on PC. 

 

 

 

Fig 4.2 sample results of the program on PC 

 

 

4.2 Results on Raspberry Pi 

 

 

 
Fig 4.3 Image processing codes for Raspberry Pi 

http://www.ijsrem.com/
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Fig 4.4 Raspberry pi output 

 

As shown in (Fig 4.3) the Electronic circuit 

(Raspberry Pi, Camera Module, etc) is able to 

identify the Hexagonal punch on Screw head and tell 

whether the Screw Head is OK or not. Which shows 

us that the Program Codes (Fig 4.4)   have no error 

and can identify whether the screw is Ok or not.     

 

5 Conclusions 

 

From obtained results on PC and Raspberry pi it can 

be concluded that the separation of the defected 

screws is possible by image quantification process. 

The results given by python programming are 

accurate and efficient. As the images taken real time 

images using web-cam results are more exact. 

Processing speed is electronic circuit is fast enough 

to accept or reject the screw by its hexagonal profile. 

The time and cost of the company will be saved and 

will also give rise in efficiency. The production rate 

hasbeen increased. This image quantification and 

processing technique has shown significant results 

saving human fatigue along with productivity 

enhancement.  
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