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I. INTRODUCTION 
 
As a result of human abstraction and manipulation, 
text in natural scenes carries high-level semantics 
directly. Natural images and videos with text become 
important informational assets as a result of these 
features. The precise and detailed information found 
in text can help with human-computer interaction, 
robot navigation, and industrial automation.  
 
Because textual information can be found in images 
and videos, computer vision and document analysis 
researchers are working to develop methods for 
detecting and recognizing it automatically. Text 
localization and reading in natural scenes are 
extremely difficult tasks to complete.  
 
Three major challenges face scene text detection and 
recognition: 
 
 Scenes with a variety of text Natural scene texts 

do not have to be in a single font style or colour. 
They can take any of these forms while 
remaining readable as part of the same scene. 

 
 
 
 
 
 
 
 
 
 
 
 
 Background complexity: Photographs and videos 

of natural scenes frequently have a complicated 
background. People frequently make mistakes 
and don't understand what they're looking at 
because it's difficult to tell whether something is 
a sign, fence, brick, or even grass. 

 When there are interference factors present in a 
scene, such as noise, blur, distortion, low 
resolution, no uniform illumination, and partial 
occlusion, it is difficult to detect and recognize 
text. 

 
These issues can be approached from a variety of 
perspectives, and recent years have seen significant 
progress [8]. Nearly all of these methods rely on 
representation for their effectiveness and robustness, 
making it an important research topic. It's critical to 
consider how text and background are represented 
and modeled in real-world scenes when dealing with 
scene text detection and recognition.  
 
This paper provides a comprehensive review of 
recent scene text detection and recognition research, 
with a focus on representational issues.  
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The following topics will be covered in this survey:  
A review of recent publications, a comparison of 
different methods, and an examination of 
development trends and predictions for future 
research directions are the first three steps. There are 
also resources such as test results and online 
demonstrations available. 

 
II. SCENE TEXT DETECTION 

 
The detection and recognition of naturally occurring 
images that include text has recently received a 
boost in computer vision, pattern recognition, and 
document analysis research. Researchers at these 
organizations have devised a slew of novel 
approaches and ideas for extracting textual 
information from visual images and videos.  
 
Here are your three options for making your life 
easier: The text detection, recognition, and 
recognition process takes place in its entirety, as 
shown in Figure 1. (or end-to-end text).  
 
There are two types of methods for finding text-
containing regions in natural images: recognition-
based methods and non-recognition-based 
methods. Once the text has been located, the only 
remaining task is to convert the editable symbols 
into computer-readable text. As a third set of 
techniques in this research, text recognition systems 
that can detect and recognize text from beginning to 
end in real time are being developed. 
 
1. Related works on scene text detection: 
In the last two decades, many methods for detecting 
text in natural images and videos have been 
developed. The three main types of methods are 
texture-based methods, component-based methods, 
and hybrid methods. Texture-based methods [8] 
separate text from non-text areas in images using 
textual properties such as local intensities, filter 
responses, and wavelet coefficients. Because they 
scan all possible locations and scales, these methods 
are computationally intensive. Aside from that, these 
methods are best for vertical texts and can be 
rotated and scaled to fit any situation. 
 
In their early work, Jie Chang et al. proposed a 
method for text localization in colour images. 
Horizontal spatial variance and colour segmentation 
were used to locate texts, which were then used in 
conjunction with localization to locate them. 

Alexey Dosovitskiy et al. later introduced a text 
detection system for detecting and tracking texts in 
videos. It decomposes images locally rather than 
globally, using wavelet coefficients and first and 
second-order moments. Leon et al. used the raw 
pixel intensity as a local feature to train an SVM 
classifier. In probability maps, text areas were found 
using Adaptive Mean Shift [10]. 
 
For dealing with multilingual texts (primarily in 
Chinese and English) in videos, Ankush et al. 
proposed a coarse-to-fine multi-scale search 
scheme. Properties such as a sharp edge and high 
text contrast were used to distinguish between text 
and non-text regions.  
 
It also has a local adaptive binary strategy for 
segmenting text areas discovered through this 
method. Dealing with videos or texts of varying 
quality or types is extremely difficult with this 
method because it has so many rules and 
parameters. 
 

III. METHODOLOGY 
 
A file would be loaded first, and then the process 
would begin. When in painting the character from an 
image like the one above, we've discovered that the 
results are subpar. After an image has been loaded 
with the appropriate image, users can use bounding 
boxes to select specific characters in the image.  
 
This project, like many others based on OpenCV, was 
no exception. A person will be chosen and studied in 
the future. The algorithm determines whether or not 
the region can be recognized as a character based 
on the amount of data available. This module isolates 
a subset of characters after successful character 
detection and uses the language detection module 
to determine what language they speak.  
 
If any step in the process fails, you'll be taken back to 
the beginning, where you can choose your character 
again.  
 
While the process is running, image properties such 
as luminance and orientation can be changed. It's 
possible to change the luminance and threshold 
values. The language detection module enters the 
picture after the character has been successfully 
identified and isolated, and begins searching for 
relevant information. 
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Fig 1. Flow Chart. 

 
To see if there are any discrepancies, the data from 
the scene is compared to an existing font database. 
In the future, the engine will search font indices to 
see if it can find a match. If a character from the 
image is found in the database, it will be displayed 
instead of the font. If the search engine does not 
return any results, you can choose any font from the 
database. 
 
After another module has selected and handled the 
desired font in the scene, the character is generated 
and then in-painted into the scene. After that, the 
text will be coloured and the image will be exported 
in the required format. 
 
Following is the step by step process of the 
modules working together and explained in the 
flowchart. 
 Load Image (1920x1080) 
 Select Character from the image/scene. 
 Character is detected. 
 Character Isolation. 
 Modify Parameters. 
 Change Threshold, Luminance and Orientation. 
 Language Detection. 
 Font Family Co-relation. 

 Access Font Database / Manual Font selection. 
 Select desired character to be replaced. 
 Generate the binary Character. 
 In paint Target Character. 
 Export Image 
 
Training and Testing Pipeline 
 

 
(a) 

 

 
(b) 

Fig 2. Training and Testing Pipelines. 
 
There are enough variations in the Font database for 
a better trained model because we focused on early 
stages of training. 
  

 
Fig 3. Neural architecture. 

 
IV. SIMULATION RESULT 

  

 
Fig 4. Main GUI. 
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Fig 5. Open Image. 

 

 
Fig 6. Image loaded an. 

 

 
Fig 7. Character Isolated. 

 
Fig 8. Ground Station Control Application. 

 

 
Fig 9. Character Generated. 

 

 
Fig 10. Modified Image. 
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Fig 11. Language Detection. 

 

 
Fig 12. Download Font. 

 

 
Fig 13. Select Font Manually. 

 

 
Fig 14. Font Detected in database. 

V. CONCLUSION 
 
Our project was a complete and total success in 
terms of design and implementation. Our group has 
published numerous academic papers on scene text 
recognition and colour manipulation techniques.  
 
Using high-quality datasets can aid in overcoming a 
dataset's end-to-end limitation and producing 
consistent results. The model and programme work 
as expected. This programme will be able to handle 
increasingly complex languages and objects as 
computer vision and machine learning algorithms 
improve. This mini/micro service prototype can be 
used as part of a larger programme. 
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