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ABSTRACT 
 Circuit recognition still has been on the earlier footsteps and there is not much improvement in the same area 

which would be a handy option if developed to an extent. But still there are few papers that have given few 

approaches to recognise the circuit. The most tedious part in the process will be separating the circuit or components 

from the background drawn with free hand. Not much care taken in doing this process in the existing schemes instead 

just noise removal plays major role, still a reasonable output is achieved. Here i propose a modified method to remove 

background and just separate the circuit and components alone that could make a major difference when a full-

fledged black box is ready to recognise the circuit. 
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1. INTRODUCTION 
 In the field of research under electronic and electrical engineering, there was always a time consuming 

process involved in which the person under research who suddenly got some idea of innovative circuit and believed 

that it could give a maximum efficiency but straight away implementing the circuit either consumes more cost that 

could not be spared for trail or complicated one to implement it before a rough implementation either in terms of 

drawing or any circuit simulation tools. Both the cases the process will be time consuming and the user needs to be 

at least an intermediate level to use the simulator to create the circuit and simulate it. So there we feel much of the 

seconds that has to be thinking about components, circuit and efficiency is wasted by time for creating the circuit in 

simulator. The existing methodologies though very few but has given a valuable try in recognising the circuits. In 

the mid of the process before feeding the circuit the noise removal part and component separation is involved which 

has not been handled with much care since the circuit is drawn in white paper that can be easily separated. The point 

that noise is also being identified as a component is the fact sometimes. If this step is improved then we can expect 

a huge change in result finally. Our proposed system just focuses on this part in separating either circuit or even 

individual components alone from the background data. 

Existing Solutions: Shriram Vasudevan (2016), has given a reasonable improvement to the field of circuit 

recognition where the circuit is made drawn on paper and it is captured as image and fed into the system, where the 

system initially removes noise and separates components and identifies it. This is a different approach that stands 

out in crowd. The process after denoising and before recognition is just finding the connected components and no 

special process for separating the circuit from background. 

Sridar (2013), has given a similar approach in which the system is made to recognise RLC circuits alone 

where it can yield huge result when it comes to RLC circuits alone but when components other than these were used, 

the system will obviously fail to produce expected result. The simple denoising part is done and no much process 

involved other than the connected component analysis to separate the components from background noise. 

In the existing system, authors have started the step by using a finite state machine to recognise the 

components where huge limitations were made on user who is drawing the circuit that will make him feel 

uncomfortable to draw the circuit with such a limitation. 

Shriram Vasudevan (2016), has proposed a similar approach to android mobile and tablets. Where user will 

be provided with an application that contains a drawing space and there user has to draw the circuit and the rest of 

the process will be taken care by the application. Here no noise is involved since the image will be digital and not 

captured using camera. 

Coming to the area that my paper focuses on. The methods to separate the object from background that is 

separating the component from background white noise. Many existing system available to separate the object from 

the rest of the image but still few system tends to yield efficient output with respect to object separation alone.  

Thilagamani (2011), has given a clear picture on the process of segmenting the object that is present on the 

image through matching its patterns. Super pixel formation plays the major role in the entire process. Input image is 

fed, image processing is done and then super pixel formation is carried out and finally object will be segmented. And 

this entire process seems to be perfect one that can take our recognition result somewhere bigger. 

Few other supporting research works that has given a reasonable support in enhancing our idea and brought 

the system well shaped manner. 

Problem statement: Taking into consideration of few existing methods explained above the objective is to separate 

the components drawn by the user completely from the background that can be fed into the recognising black box 

where it is going to raise the result accuracy by a greater margin. 
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Existing system: In the existing process most commonly used technique is trying with eliminating noise alone and 

not really done more with separating the object which is the component or circuit here. Desnoising is generally done 

and the output image is directly fed into the system that takes care of separating individual components and finally 

recognising it. 

 
Figure.1. Existing system 

2. MATERIALS AND METHODS 
We consider first three steps where our operation is going to be involved.  

 
Figure.2. Proposed change in the system 

The first step is to draw the circuit on the paper followed by capturing the circuit using a camera with a good 

quality is recommended. Once the image is captured then it has to be properly pre-processed so as to make it fed into 

the system that comes out without any difficulties. 

Denoising: The first thing to do to any image before feeding the image to some box is denoising to remove unwanted 

data or misplaced data. Simple denoising using Gaussian filter is encouraged for the denoising part. Now the image 

is free from noises to a particular extent. 

The existing thing available is  

 
Figure.3. Place to fit our proposed concept 

The image denoising using the existing system yields the output with unavoidable noise that can be clearly 

noted by the below image. 

 
Figure.4. Circuit for image denoising  

Only denoising is done in the most systems and no specific thing is tried. Sequence of steps in our system is  

 
Figure.5. Updated steps in image denoising 
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Super pixel formation: The input image is broken into multiple pixels which will be obviously continuous pixels 

which was done by the alternate method called connected component analysis in one of the existing system. The 

pixel comes out is called as super pixel.  

Merits of creating super pixels are 

 Large number of pixel data from the input image is reduced to very small number when comparing with the 

other traditional approach. 

 For easy representation is useful. 

 More precise information from the image ids possible since super pixels matches with the texture colour of 

the source image. 

 Super pixels are almost complete representation of image but reduced number of pixels because the super 

pixels are the outcome of over segmentation. 

 Threshold value for super pixels are generated followed by the clustering of the pixels 

Segmenting Object: Uniform decomposition method is employed in the method of object segmentation which is 

found to be effective. The performance is evaluated by uniform decomposition method. Object segmentation 

classified as supervised, unsupervised and semi-supervised. Supervised method which needs information prior to 

training the data whereas on the other hand unsupervised does not need any of the information of the training data. 

Segmenting the object is performed by exchanging attribute priors got from generative models. Initial step of 

segmentation is to identify the presence of object from the image and separate it. Segmentation uses size, shape etc. 

of the object. Segmentation methods available are texture method, clustering method, thresholding method, 

transforms method. The segmentation steps used here can be explained as follows: 

The input image that is component image is gray scaled and saved. The output image from the above step is 

now divided into number of sub images. Each sub image will then be compared or matched with images from the 

dictionary and matched images or patterns were saved as segmented image. 

This system will be useful in increasing the efficiency of recognising electrical circuit because of the reasons 

given below. 

Simple noise removed image produced a greater result yet many critical test cases were not really identified 

well. In case of our method used before recognising the input image to the recognising box will contain only the 

circuit lines and not even a single pixel of noise. This makes recognising part easier. 

 
Figure.6. Input image and image after segmentation 

The above given figure on the left side is the circuit drawn sing free hand on paper. After feeding the image 

into our system and the explained concept executed will yield the result that is shown on the diagram on the right 

hand side that clearly helps us in understanding the perfect output that will be apt for the recognizer. 

3. CONCLUSION 
The proposed method believed to significantly improve the efficiency of the circuit recognizer which was 

short of purest image with only components and circuit till now, but after arrival of our system the recognizer will 

get the input of exactly its type. Once the recognizer gets the exact input then the components separation from other 

components and rest of the circuit is not that difficult followed by the machine learning algorithms to recognize the 

component matching with the dataset will give the ultimate result as expected? 

Future Work: Once the efficiency expected is achieved then it can be proceeded by deploying the different 

segmentation algorithms and can be compared for the best results among them. Then the restriction for the user to 

use a good quality camera and a clean paper with a neat sketch can be relaxed to a certain extent. 
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