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Abstract— Logos of popular products are forged in order 

to get unfair advantage. This is unethical since it is 

copyright infringement and violation of trade practices. We 

reviewed methods proposed so far for detecting logo 

infringement and identified the best of the methods 

available in the current state-of-the-art machine learning 

technology. Open Computer VisionTM provides six methods 

for template matching. These methods were tested to 

differentiate original logos with the forged logos. The 

Correlation method (CV_TM_CORR) of Open CV appears 

to give better results out of the six methods. However, 

Tesseract – Optical Character Recognition (OCR) software 

tool, although not meant for logo detection, can be used with 

better accuracy. 

 

 
Keywords – OCR, Pattern Recognition, Open CV, Template 

Matching, Tesseract-OCR 

I. INTRODUCTION 

 

In this paper a method has been presented which basically 

detects the logos in an image using the template matching 

function of the Open Computer Vision (Open CV) and also tells 

whether that logo is an original one or not. The framework 

which we have developed is for the real world scenarios and 

will help organizations to stop the forgery of logos. An 

organization's logo is particular to its regarded association and 

enables purchasers to recognize the item, consequently it is 

exceptionally important for the associations to see whether any 

false or illicit association is working together in their name. 

People in the market identify the company by its logo and an 

overall impact is created by the company on the minds of the 

people through the company‟s logo. Thus, there is an essential 

need for a function or a software which would accurately tell 

which logo is original and which one is not so as to stop the 

illegal business. 

This has been achieved by bundling the Open CV with the 

python tesseract module which is used to extract text from 

images. Together 

 
These two modules work to process the logo given as an input 

and the framework tells thereafter whether the logo is original 

or not. 

 
Open CV provides six different template matching functions to 

detect the particular logo in the image. We have analyzed which 

of the functions is most accurate for detection by taking certain 

parameters and keeping a certain threshold. 

 
There are several functions and techniques that might help in 

recognizing logo, but there is a need to identify which of those 

functions is the best to use for template matching as this is very 

crucial for identifying counterfeit. In this paper a framework for 

Brand Logo Detection and Extraction based on OpenCV library 

has been proposed. The framework also addresses which of the 

available methods for template matching is best based on the 

accuracy it provides in different scenarios. After the framework 

has been implemented and tested, it gives a good result for 

image matching and feature extraction [1], [2], [3] with the 

focus on Logo Detection and Extraction process and also 

concludes which of the methods is best for logo detection. 

 
For example, the code is fed with a logo of a company such as 

„Starbucks Coffee‟ which is a famous coffee brand around the 

globe. There are other fake companies around the world which 

are using the name and logo of this popular brand and are selling 

a fake product in the name of Starbucks. The code takes the 

template of the original logo of the brand as an input and also 

takes one other picture which has to be tested whether it is 

original or not. The code processes the images and tells whether 

the logo is original or not which helps to identify whether 

forgery has been committed or not. 

 
II. RELATED WORKS 

 

A similar number of experts have been contributing in this field 

and various methodologies have been proposed, a bit of the 

strategies used for logo distinguishing proof and feature 
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extraction are masters have made a system for TV logo [4] 

acknowledgment in perspective of feature extraction in which 

features are isolated from multi logo gathering. A solution or 

algorithm has been proposed for the detection of logos in 

degraded documents using Bayesian model. 

 
In many researches Scale Invariant Feature Transform (SIFT) 

[5] method has also been used to extract features from the 

images and transform them in order to make them use. 

 
Also researchers have devised a color object detection method 

which is used for logo detection and trademarks in images. This 

approach is based in the research work done by Luo and 

Crandall [6]. 

 
There has also been a proposal for string matching technique in 

which logo foreground is separated from the false segments [7]. 

Using this technique we can match the text from the original 

logo and the false logo and compare whether they are similar 

or not. The disadvantage of this approach is that it can only 

match the text available and not the background of the images. 

 
One more research work has been done in which execution of 

two format coordinating calculation is dissected and the 

calculations have utilized relationship and stage point strategy 

to perceive logos. Correlation method has also been used in our 

research to identify logos and it has given very accurate results 

too. 

 

III. METHODOLOGY 

 
The proposed research uses the method of template matching 

in Open CV [8] to match the features and tesseract [9] module 

of the python to check whether the logo is an original one or 

not. 

 
The basic method used for research uses Template matching 

functionality of Open CV. It is a strategy for seeking and 

finding the area of a format picture in a bigger picture. The 

component is to discover indistinguishable locales of a picture 

that match a format we give. We also give a threshold to it. 

Threshold describes the accuracy of the model we have built, if 

the threshold is kept as 0.8 then it means that the accuracy will 

be 80%. 

 
The function first of all takes and RGB image as an input. This 

image is the original logo image and is used as a template to 

match other images. Now one more input image is taken and 

this is the image which is to be tested whether it is original or 

not. Open CV module converts these two images into Grayscale 

Images. 

To convert a RGB image to grayscale we apply formulae of 

luminosity, average or light to convert it into a grayscale image. 

 
The lightness method gives the average of most prominent and 

the least prominent color. 

 
max(𝑅, 𝐺, 𝐵) + min(𝑅, 𝐺, 𝐵) 

𝐿𝑖𝑔ℎ𝑡𝑛𝑒𝑠𝑠 = 
2 

The average method gives the average of the values. 
 

𝑅 + 𝐺 + 𝐵 
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 = 

3 
 

The luminosity method takes the weightage of the colors into 

account and calculate average based on that. For example, 

human eyes are much more sensitive to green color therefore 

green color has more weightage than the other colors 

 

𝐿𝑢𝑚𝑖𝑛𝑜𝑠𝑖𝑡𝑦 = 0.21𝑅 + 0.72𝐺 + 0.21𝐵 
 

In our approach we have used the luminosity method to convert 

the image from RGB to a Grayscale image. 

 
After the conversion, the grayscale image is converted into 

bitmap format. A bitmap is basically a matrix of 1 and 0 which 

is made from a grayscale image, 1s represents black pixels and 

0s represents white pixels. After the conversion of the image to 

bitmap format the matching functions are applied to check 

whether the images are original or not. The detailed process is 

explained in next headings 

 
Step 1 – Conversion of an RGB image into a Grayscale image. 

In this step the colored image is converted into a grayscale 

image using the Open CV function “cvCvtColor ()”. This 

function takes a RGB image as an input and converts it into a 

greyscale image. 

 

 
Figure 1 – Greyscale Image Figure 2 – Original Image 

 
In the above images, Figure 1 is a grayscale image and figure 2 

is an original image. To convert the image from original to 

greyscale we have used the luminosity method which was 

described earlier. 
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𝑥 ,𝑦′ 

𝑥 ,𝑦′ 𝑥 ,𝑦′ 

The image is converted into a greyscale image so as to increase 

the accuracy of the output. Basically, converting an image to 

∑𝑥′,′(𝑇(𝑥′, 𝑦′) ∙ 𝐼(𝑥 + 𝑥′, 𝑦 + 𝑦′))2 
𝑅(𝑥, 𝑦) =    

grayscale removes all the noise from the images. Grayscale 

images are different from one-bit bi-tonal black-and-white 

images, which in the context of computer imaging are images 

√ ∑𝑥′,𝑦′ (𝑥′, 𝑦′)2 ∑ ′ (𝑥 + 𝑥′, 𝑦 + 𝑦′)
2

 

with only two colors. 

 
Step 2 – Conversion of greyscale image to bitmap image [10] 

[11] Presently after the transformation to greyscale the picture 

is changed over into a bitmap organize. The bitmap is type of a 

file format for images. The term bitmap implies a guide of bits. 

It is a spatially mapped exhibit of bits. 

 
In this step the output image will have pixel values only in 1s 

and 0s and will remove any other unwanted pixel data on the 

threshold value. 

The file extension of such file is usually .bmp. 

3. Method = CV_TM_CCORR 

𝑅(𝑥, 𝑦) = ∑(𝑇(𝑥′, 𝑦′) ∙ 𝐼(𝑥 + 𝑥′, 𝑦 + 𝑦′)) 

𝑥′,𝑦′ 

 

4. Method = CV_TM_CCORR_NORMED 

 
∑𝑥′,𝑦′(𝑇(𝑥′, 𝑦′) ∙ 𝐼(𝑥 + 𝑥′, 𝑦 + 𝑦′)) 

𝑅(𝑥, 𝑦) = 

√∑ ′ (𝑥′, 𝑦′)2 ∑ ′ 𝐼(𝑥 + 𝑥′, 𝑦 + 𝑦′)2 

 

 
5. Method = CV_TM_CCOEFF 

In ordinary bitmaps, picture pixels are for the most part put 

away with a variable number of bits per pixel which recognize 

its shading. This is otherwise called shading profundity. Pixels 

 
𝑅(𝑥, 𝑦) = ∑𝑥′,𝑦′ 

 
(𝑇(𝑥′, 𝑦′) ∙ 𝐼(𝑥 + 𝑥′, 𝑦 + 𝑦′)) 

having 8 bits and less can speak to either greyscale or filed 

shading. 

 
Step3 – Resize the Image 

6. Method = CV_TM_CCOEFF_NORMED 

 
∑𝑥′,𝑦′(𝑇(𝑥′,𝑦′)∙𝐼(𝑥+𝑥′,𝑦+𝑦′)) 

𝑅(𝑥, 𝑦) =    
√   ∑ (𝑥′,𝑦′)

2 
∑ 𝐼(𝑥+𝑥′,𝑦+𝑦′)

2
 

In this step the image is resized by the Open CV to do the proper 

computing. After this matching functions are applied to 

𝑥′,𝑦′ 𝑥′,𝑦′ 

calculate if the logo is original or not. 

 
After the resizing the image will be very less noisy. This will 

help in the improvement of the blurring of the image by 

blinding the sharp-geometrical shapes. 

 
Step 4 – Applying matching functions to the bitmap 

Open Computer Vision (Open CV) has a cvMatchTemplate () 

in open CV library which is used to perform template matching. 

This functions take three things as a parameter – 

1. Template Image – The original logo. 

2. Image which has to be tested whether it is original or 

not. 

3. The matching function which is to be used. 

 
There are six matching functions used for template matching in 

Open CV. 

In Python cv2.matchTemplate () is used to compare a template 

against overlapped image regions. 

The method are defined as below – 

 
1. Method = CV_TM_SQDIFF 

(𝑥, 𝑦) = ∑(𝑥′,𝑦′)((𝑥′, 𝑦′) − 𝐼(𝑥 + 𝑥′, 𝑦 + 𝑦′))2
 

 
2. Method = CV_TM_SQDIFF_NORMED 

These functions are used for the comparison, and the best 

matches are found at global maximum (when CV_TM_SQDIFF 

was used) or global minimum (when CV_TM_CORR or 

CV_TM_COEFF was used) by using the minMaxLoc (). 

 
In these formulae, CV_TM_CORR [12] stands for the 

correlation formula and it basically checks the relationship or 

interdependence if various quantities. It gives the most accurate 

results out of all the methods used here. CV_TM_COEFF 

remains for coefficient of variety and is an institutionalized 

technique for ascertaining scattering of a likelihood conveyance. 

 
The component is to discover indistinguishable locales of a 

picture that match a format we give. 

 
If the processed image gives an accuracy of over 80% the 

tesseract module comes into play. The python Tesseract-OCR 

module or commonly known as pytesseract is used to extract 

text from images. The text is extracted from both the template 

as well as the image which is being tested. After this a basic 

python scripts run which checks if the two texts are same or not. 

In the event that they are, at that point the logo is thought to be 

unique, else it is thought to be a phony logo. The tesseract 

module uses the edge detection feature and applies it to both the 

images to find out if the images are original or not. 
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Edge detection contains a variety of models that aim at 

identifying points in an image at which the features of the 

image changes sharply. 

 
To summarize the whole methodology a flow chart is 

represented as 
 

 
Figure 3 – Methodology 

 

As shown in the flow chart above, the image or the detected 

part of the image is marked by a rectangular boundary. If the 

image contains the original logo, the rectangular frame will 

cover that whole part of the image, otherwise it will not. 

The output is basically a greyscale image which has to be 

converted to RGB color image. Open CV takes care of this and 

before showing the output it denoises the image as well as 

convert it from greyscale to RGB format. 

The output is shown using the tkinter module of the python, 

which shows the output in a clear separate window and along 

with the output it also shows the greyscale image of the output. 

 

IV. EXPERIMENTAL RESULTS 

 

There are several parameters on which experimental results 

have been decided. A particular threshold is defined to set the 

accuracy of the model. If the threshold will be too high, the 

model will show very absurd results and if the threshold will be 

too low, the model will even show a fake logo to be as an 

original one. In our research we have set the threshold as 0.8 

which gives the accuracy as 80%. This threshold has been set 

entirely on the basis of hit and trial method. 

 
According to the images the results are shown below- 

When the image is exactly same – In this case the template 

image and the image to be tested is exactly same. 

 

 
Figure 4 – Template image 

 

Figure 5 – Output image 
 

 

When the image is slightly different (Image contains original 

logo but not the same as the template logo) – 

 

 

 
Figure 6 – Output Image for slightly different image 

 

When the image is slightly same (Image contains original logo 

but contains a lot of noise) – 
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Figure 7 – Mini cooper logo taken as template image 

 
 

 
 

Figure 8 – Output Image for Slightly different image 

 
When the image is completely different – The template 

Image and the testing image are completely different. 

 

 

 

Figure 10 – Output contains any random picture with not 

the original logo 

 

Thus, for each and every picture it gives different output. 

 

Moreover, we can check the accuracy of this model by 

knowing the number of black and white pixels in the greyscale 

image which comes as an output. 

 

Open CV provides function to know number of black pixels 

in an image. By subtracting the number of total pixels from 

black pixels we get the number of white pixels. Here white 

pixels represent the unmatched area and black pixels denote the 

matched area. 

 

𝐵𝑙𝑎𝑐𝑘 𝑃𝑖𝑥𝑒𝑙𝑠 = 𝑇𝑜𝑡𝑎𝑙 𝑃𝑖𝑥𝑒𝑙𝑠 − 𝑊ℎ𝑖𝑡𝑒 𝑝𝑖𝑥𝑒𝑙𝑠 
 

Accuracy, is then calculated for each and every method by 

taking different parameters and keeping the threshold same. 
 

𝐵𝑙𝑎𝑐𝑘 𝑝𝑖𝑥𝑒𝑙𝑠 
𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 = × 100 

𝑇𝑜𝑡𝑎𝑙 𝑝𝑖𝑥𝑒𝑙𝑠 

 
Table 1 – Table showing accuracies of different methods for 

different parameters. 

 

The table above clearly shows that when the image was exactly 

same as the template image, the results very somewhere near to 

100%. When the image was only a little bit different but was 

identical, the accuracy dropped to 75% and so on when the 

image was completely different the accuracy was just 1%.. A 

very important thing to keep in mind here is that the threshold 

should be same for all the methods and all the parameters. 

 

Figure 11 – Graph showing accuracy of different types of 

images 
The above graph clearly explains that the accuracy falls as we 
change the type of image. In other words we can also say that 
the matching pixel percentage or the black pixels decrease as 
we feed the model with more different image. After all these 
things are taken into consideration we can also say that the best 
method for determining whether the logo is original or not Is 
the CV_TM_CORR method as it gives the best results which 
are more closer to the mean result. 

 

The model proposed in this framework works quite perfectly 
when the threshold is kept as 0.8 and it clearly differentiates 
between the matched area and unmatched area in an image by 
using white and black pixels. The black pixels denote 1 or the 
matched area and the white area denotes 0 or the unmatched 
area. 

Function Type Identical 

Image 

Test 

Image 

Image 

with 

Noise 

Completely 

Different 

CV_TM_CCOEFF 97.81 71.406 39.06 1.01 

CV_TM_CCOEFF 
NORMED 

99.9 72.35 40.618 0.318 

CV_TM_CCORR 97.81 79.15 50.14 1.58 

CV_TM_CCORR 
NORMED 

99.11 77.44 49.24 0.73 

CV_TM_SQDIFF 98.24 70.01 42.513 0.501 

CV_TM_SQDIFF 
NORMED 

98.24 70.57 43.39 0.769 
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V. Conclusion 
 

Unscrupulous elements deceive the consumers with forged 

logos or lookalikes. It is important that a simple and effective 

methodology is found to detect such unfair practices. We 

studied several methods proposed so far for detecting logo 

infringement and identified the best of the methods available 

in the current state-of-the-art machine learning technology. We 

carried out extensive survey and zeroed on to open source 

products, namely Open CV and Tesseract-OCR. Open 

Computer VisionTM provides six methods for template 

matching. These methods were tested to differentiate original 

logos with the forged logos. The Correlation method 

(CV_TM_CORR) of Open CV appears to give better results 

out of the six methods. However Tesseract – Optical Character 

Recognition (OCR) software tool, although is not originally 

meant for logo detection but can be used with better accuracy 

than Open CV for detecting logo infringement. 

The Tesseract-OCR module worked properly for all the images 

except those in which the font was a bit unique. The future 

enhancements of this model could be, increasing the accuracy 

of the model from 80% to somewhere near 90-95% and also 

the Tesseract-OCR model could be updated so that it can detect 

images which have different fonts. 
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