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ABSTRACT 
 

One of the common problems in find the difference games is trying to quickly and accurately 

detect the difference between two pictures. Especially if the image has a similar appearance that is 

difficult to detect with the naked eye. For example, in a game, many of them  have  difficulty 

distinguishing  based  on color, number of objects, pattern complexity, or the like. This project 

concentrates on how the system can look for differences in the two images  by  the  color  of  each  

pixel.  Images taken via the neok12 and hellokids websites will then be checked for differences 

in each pixel and use the findContours algorithm to extract the contours. The results obtained from 

this study are 72% success in detecting differences and having an error rate of 28% in 

50 trials using 100 images. 
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INTRODUCTION 
 

One of the common problems in finding the difference games is trying to detect the differences 

between two pictures quickly and accurately. This is especially so if the image has a similar 

appearance that is hard to detect with the naked eye. For example, in a game, many of them have 

difficulty distinguishing based on color, number of objects, pattern complexity, or the like. Of the 

many games available, some don't provide clues to help find the differences and also have to find 

all the differences to be able to go to the next level, or 

have a time limit. By using OpenCV, we can easily complete all of these challenges, even though 

they sound not challenging, they still sound interesting to complete. 
 

OpenCV is a library that can be used to process and analyze images and videos. By using 

OpenCV, we can quickly search for differences between two images. OpenCV has the advantage of 

fast calculations because it only depends on the number of pixels in an image. OpenCV can also be 

used to process images to detect differences between two images based on color, number of objects, 

pattern complexity, or the like. 
 

Based on the results of this study, OpenCV is a solution that can be used to find differences in 

two images. In the first stage, OpenCV will read the two input images and read each pixel 

individually before comparing their level of similarity and saving them in black and white. The 

program will look for contours in the image and create bounding boxes in any areas where there are 

differences by  combining  the  bounding  boxes  if  they touch each other. The program also 

calculates the percentage of similarity between two images. Therefore, I want to help people who 

mailto:kevinhutomo@yandex.com


 

 PROXIES VOL.7 NO.1, TAHUN 2023  61 

 

 

 

have trouble spotting the differences between two pictures quickly and accurately.RESEARCH 

METHODOLOGY 
 

This chapter will explain the entire research methodology used. The research methodology is 

divided into three major parts: looking for differences based on color, searching for contours, and 

combining bounding boxes, as shown in Figure 1 and explained in detail in the next sub-chapter. 
 

 

 

Figure 1. Research Methodology 
 

 
Looking for Differences Based on Color 

Iterates based on the height and width of the image to check if the two pixels at that point 

differ from the specified color difference tolerance limit. Then if the two pixels are different then 

the pixels at the point on the canvas that has been made will be changed to white and the difference 

will be calculated. 
 

Searching for Contours 

Finds a contour on the black canvas that has been filled with differences and repeats it based 

on the number of contours found. On each contour it will be checked whether the contour size is 

larger than specified. If it is larger, it will repeat based on the number of 

pixels contained in the contour. Each pixel in the contour is checked to check if it has an area 

larger than specified using the 5x5 kernel. If the contour is valid then every point on the contour will 

be stored which will later be checked whether they touch each other or not and if it is considered 

invalid then it changes all the pixels on the contour to black. 
 

Combining Bounding Boxes 

Based on the list of bounding boxes that have been found. Each saved contour will be checked 

if the contours touch each other. And if they touch each other, it will carry out the process of 
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merging one bounding box with another bounding box and saving the bounding boxes that have 

been combined. Storage also applies to bounding boxes that do not touch each other. 

 

RESULT AND DISCUSSION 
 

Result 

The following are the results of detecting differences from the two images: 
 

 

 
 

Figure 2. Images of different sizes 
 

Figure 2 The results of detecting two images can run smoothly with each image having a 

different size, namely 330 x 440 px and 270 x 360 px. It can be seen that the final result of the two 

images has a size of 270 x360 px because before processing the images, they are rescaled first. 

But the two images only have 9 out of 10 differences that can be detected with a similarity level of 

95.53%. 
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Figure 3. Image in RGB, grayscale and black and white 
 

Figure 3 The result of running a program in which there are color, grayscale and black and 

white images. The results of the detection of image 1 and image 2 can be carried out in color mode, 

with a similarity level of 96.85% and  9  out  of  10  differences  from  the  two images can be found. 

The results of the detection  of  image  3  and  image  4  can  be carried out in grayscale mode, with 

a similarity level of 96.92% and 9 out of 10 differences from the two images can be found. The 

results 

of the detection of the two images can also be carried  out  in  black  and  white  mode  as  in image 

5 and image 6, with a similarity level of 

98.18% and 9 out of 11 differences from the two images can be found. 
 

 



 

 PROXIES VOL.7 NO.1, TAHUN 2023  64 

 

 

 

 
 

Figure 4. Images with different colors 
 

Figure 4 Not only can it be used in color, grayscale or black and white mode but the results 

of  detecting two images can also be done by combining color, grayscale or black and white 

mode. First, try using image 1 using color mode and image 2 using grayscale mode with similarity 

level of 96.06% but has error detection so finds 13 out of 10 differences between the two images of 

which only 9 are correct. Second, try using image 3 using color mode  and  image  4  using  black  

and  white mode. The program assumes that the images are  very  different  with  a  similarity  

level  of 

9.20% and where a bounding box is attached to the entire surface of the image to indicate that all 

images are different. Third, try using image 5 using grayscale mode and image 6 using black and 

white mode. Same as the previous experiment where the program assumes that the images are very 

different with a similarity level of 9.69% and where a bounding box is attached to the entire surface 

of the image to indicate that all images are different. 

which has many colors, thereby significantly reducing the level of similarity. 
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Figure 6. Two misaligned black and white images 

 

 

 

 
 

Figure  6  Two  misaligned  black  and white images can not be found the difference with 

certainty. Couldn't find the difference because  each  pixel  doesn't  match  another pixel. However, 

the two images still have a high similarity score of 84% because the images only move a few 

pixels up or to the side and there is no significant change in the pattern of the two black and white 

imagesFigure 5. Two misaligned color images 
 

Figure 5 Two color images that are not parallel can not be found the difference with certainty. 

Couldn't find the difference because each  pixel  doesn't  match  another  pixel.  The two images 

have a relatively low similarity score of 60%. Because the image moves a few pixels up or sideways, 

it makes significant pattern  and  color  changes  in  the  two  color 
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Error rateimages. In contrast to the previous experiment where  the  two  black  and  white  images  

still have a high degree of similarity because the two images only have 2 colors, namely black and 

white, it is different from the color image 

Figure 7. Experiment Results 
 

Figure 7 is the result of a study using 

100 images with a success rate of 72% and an error rate of 28%. Each experiment has a different     

number     of     differences,     eachdifference  is  taken  from  the  amount determined by the source. 

The correct number is calculated manually based on whether the area is in the bounding box and the 

wrong number is calculated from the number of incorrect and not found bounding boxes. When the 

images are not parallel, the success rate of accuracy is smaller than the parallel images. 
 

Discussion 

The analysis of the results obtained, it shows that the program can find differences in the two 

images. This program can run in color, grayscale, black and white mode and also at the same or 

different resolutions. This program has a success rate of 72% and an error rate of 

28% from 50 trials using 100 images. This research will be limited if the two images are not parallel 

because the program checks every pixel, which has a high error rate. 

 

CONCLUSION 
 

Based on the results of the research that has been done, it can be concluded that the program 

can run well in finding differences in the two images. Based on the problems that have been 

described, the first is how to calculate the degree of similarity of the two images, namely by 

multiplying the height and width  of  the  image,  then  subtracting  the number of pixels that are 

considered different, then multiplying by 100, then dividing by the result of the height and width 

of the image. The second problem discusses whether it can be used to compare images with 

different resolutions. The program can run even though the resolution is different because before 

looking for images the difference is that the two  images  are  checked  first  whether  they have 

the same or different sizes. And if they are  different  then  the  image  size  will  be 

resized. The third problem discusses whether it can be used to compare images in different color 

spaces, or only works with grayscale images. The program can run even in color mode, gray scale 

or black and white, because the program does not determine whether the image must be in color, 

gray scale or black and white.  The  program  will  also  convert  the image   to   grayscale   and   

then   look   for differences through each pixel. The program can also run when the two images are 

in a different color mode, but cannot be compared to  the  black  and  white  mode.  The  final 

problem  statement  addresses  how  accurately the program can find differences. Based on the 

results that have been tried, the success rate is 

72%   and   the   error   rate   is   28%.   Each experiment has a different number of differences, each 

difference is taken from the amount determined by the source. The correct number is calculated 

manually based on whether the area is in the bounding box and the wrong number is calculated 
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from the number of incorrect and not found bounding boxes. When the images are not parallel, the 

success rate of accuracy is smaller than the parallel images. 
 

After  doing  this  research,  this  project still has a drawback when the images are not aligned  

so  that  the  search  for  differences cannot run smoothly. Suggestions for further research are that 

the program can run smoothly when the two images are not aligned. 
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