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ABSTRACT 

 

CAPTCHA: (Completely Automated Public Turning test to tell Computers and Humans Apart) 

 

A CAPTCHA is a type of challenge-response test used in computing to determine whether or not the user is human. 

CAPTCHAs are, by definition, fully automated, requiring little human maintenance or intervention to administer, producing 

benefits in cost and reliability. The most common, typical CAPTCHA Code is a text based image with distorted letters of 

different fonts, blurry or confusing backgrounds with random lines. The user is asked to re- enter the letters or numbers to 

obtain services. If the user fails, then the access is denied. 

 CAPTCHA technique is basically a challenge response test which involves a computer (server) initiating a task for the user 

to complete. If the user completes it successfully then the user is considered as “human” else it is treated as a “web-bot”. 

The proposed CAPTCHA generator employs a combination of cutting-edge techniques, including image manipulation, 

machine learning, and behavioral analysis, to create challenges that are highly resistant to automated attacks. It generates 

CAPTCHAs that are not only difficult for bots to solve but also maintain user-friendliness, ensuring a seamless experience 

for legitimate users. 

This abstract introduces a CAPTCHA generator implemented in Python, designed to bolster web security by efficiently 

differentiating between human users and automated scripts. 

The Python-based CAPTCHA generator utilizes a combination of image manipulation, text rendering, and user-friendly 

customization to create secure and user-engaging challenges. Its open-source nature allows developers to easily integrate it 

into their web applications and customize its appearance and complexity according to their specific needs. 

 

1 INTRODUCTION 

This section gives a scope description and overview of Everything included in this Project Report. Also, the purpose for this 

document is described and system overview along with goal and vision are listed. 

1.1 Purpose :  

The purpose of this document is to give a detailed description of Text based Captcha using Python Project. It will illustrate the 

purpose and complete declaration for the development of system. It will also explain system constraints, interface and 

interactions with users. This document is primarily intended to anyone who wants to get an overview of how Captcha works, 

its outcomes and possible usages in future 

1.2 System Overview 

A CAPTCHA system presents a visitor with an obscured word, words, or phrase. The obscuring is usually achieved by 

warping the words, distorting the background, or segmenting the word by adding lines. Users are asked to decode the image 

and enter the alphanumeric characters in the correct order (they may or may not be case sensitive) before submitting the form. 

Upon form submission, the response verified, and users are either taken to the next step or presented with an error. 

This abstract introduces a CAPTCHA generator implemented in Python, designed to bolster 

 web security by efficiently differentiating between human users and automated scripts. 

The Python-based CAPTCHA generator utilizes a combination of image manipulation, text rendering, and user-friendly 

customization to create secure and user-engaging challenges. Its open-source nature allows developers to easily integrate it 

into their web applications and customize its appearance and complexity according to their specific needs. 

The proposed CAPTCHA generator employs a combination of cutting-edge techniques, including image manipulation, 
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machine learning, and behavioral analysis, to create challenges that are highly resistant to automated attacks. It generates 

CAPTCHAs that are not only difficult for bots to solve but also maintain user-friendliness, ensuring a seamless experience for 

legitimate users. 

 1.3 Problem Statement 

Now Adays on every platform Bot is main reason for very high traffic on internet. “Bot” generally refers to any program that 

is set to automatically complete some process, whether it’s posting news on Twitter or leaving spam in website comment 

sections. Used correctly, these programs are fairly useful, but they can also be used to generate useless/ad-ridden/malicious 

content, overwhelm a site with signups, rig online poll results, scrape email addresses, or do any number of other unpleasant 

things. 

It’s just best not to let them in. To overcome this problem we need Captcha system. CAPTCHA motto goes, to create a task 

that is “Easy for people, hard for bots.” 

 1.4 Goal & Vision 

The main goal of CAPTCHA is to put forth a test which is simple and straight forward for any human to answer but for a 

computer, it is almost impossible to solve. CAPTCHAs can be used by websites that offer services like online polls and 

registration forms. Web-based email services like Gmail, Yahoo and Hotmail offer free email accounts for their users. 

However, upon each sign-up process, CAPTCHAs are used to prevent spammers from using a bot to generate hundreds of 

spam mail accounts. 

 

.2. LITERATURE SURVEY AND RELATED WORK 

Define CAPTCHA (Completely Automated Public Turing test to tell Computers and Humans Apart) and its significance in 

online security. 

Provide a brief history of CAPTCHA technology. 

Types of CAPTCHAs: 

Discuss various types of CAPTCHAs, including text-based CAPTCHAs, image-based CAPTCHAs, audio-based CAPTCHAs, 

and more. 

Explain the advantages and disadvantages of each type. 

CAPTCHA Security: 

Explore the primary objectives of CAPTCHAs, such as thwarting automated bots and preventing brute force attacks. 

Review the vulnerabilities and security issues associated with CAPTCHAs. 

CAPTCHA Generation Techniques: 

Summarize different methods for generating CAPTCHAs, including random character generation, distorted text generation, 

image manipulation, and puzzle-based approaches. 

Discuss the trade-offs between complexity and user-friendliness in CAPTCHA design. 

Machine Learning and CAPTCHA Cracking: 

Investigate research on machine learning and artificial intelligence techniques used to break CAPTCHAs. 

Highlight the arms race between CAPTCHA developers and attackers in the context of machine learning advancements. 

User Experience (UX) Considerations: 

Discuss the impact of CAPTCHAs on user experience, including accessibility issues for users with disabilities. Present 

research on user preferences and tolerance for different CAPTCHA types. 

Recent Advances in CAPTCHA Technology: 

Review the latest research and innovations in CAPTCHA design, such as interactive CAPTCHAs, gamified CAPTCHAs, and 

mobile-friendly CAPTCHAs. 

Ethical and Legal Aspects: 

Examine ethical concerns related to CAPTCHA technology, including potential discrimination and privacy issues. 

Summarize relevant legal regulations, such as the General Data Protection Regulation (GDPR). 

Case Studies and Real-World Implementations: 

Provide examples of organizations and websites using CAPTCHAs effectively. 

Analyze any case studies showcasing the effectiveness of CAPTCHAs in preventing abuse or fraudulent activities. 
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Future Directions: 

Discuss emerging trends and research directions in CAPTCHA technology, such as biometric CAPTCHAs, behavioral 

authentication, and CAPTCHA alternatives. 

Conclusion: 

Summarize the key findings and insights from the literature survey. 

 

3 EXISTING SYSTEM  

The existing system for a CAPTCHA generator project refers to the technology, algorithms, and methods currently in use to 

create and implement CAPTCHAs (Completely Automated Public Turing test to tell Computers and Humans Apart). Here's 

an overview of the components and elements typically found in an existing CAPTCHA generation system 

Text-based CAPTCHAs: These are the traditional CAPTCHAs that display distorted characters or words for users to decipher. 

Image-based CAPTCHAs: These use images and may require users to identify objects, patterns, or specific details within the 

image. 

Audio-based CAPTCHAs: Users listen to and transcribe spoken or distorted audio to complete the challenge. 

Puzzle-based CAPTCHAs: These require users to solve puzzles or complete specific tasks to prove their humanity. 

 

4 PROPOSED WORK AND ALGORITHM 

The proposed system for the captcha generator project involves creating a program that generates CAPTCHAs. It would use 

algorithms to generate random images or puzzles that users have to solve to prove they are human. This helps prevent 

automated bots from accessing websites or performing malicious activities. The system would have a user-friendly interface 

and be easily integrated into existing websites. It's a cool project to enhance online security 

When proposing a system for a CAPTCHA generator project, you should aim to design a solution that addresses the 

limitations and challenges of existing CAPTCHA systems while considering factors like security, usability, accessibility, and 

adaptability. Here's a proposal for a CAPTCHA generator system

 

FIG 1: SYSTEM ARCHITECTURE 

 

5 METHODOLOGIES 

MODULES 

Main Module: 

The main entry point of your application. Handles user interactions, including generating and displaying CAPTCHAs, 

validating user responses, and providing a user interface if necessary. 

Captcha Generator Module:  
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Responsible for generating the text CAPTCHAs. Contains functions to randomly select characters, create a CAPTCHA image 

with the selected characters, and apply any necessary distortions. 

Image Processing Module: 

Handles image-related tasks, such as creating the CAPTCHA image, resizing it, and applying filters or distortions to enhance 

security. 

Validation Module: 

Validates user responses to CAPTCHAs. Compares the user's input with the expected solution to determine whether it's 

correct. 

Logging Module: 

Handles logging to capture errors, warnings, and application-specific information. Useful for debugging and monitoring the 

application. 

 

6 RESULTS AND DISCUSSION  

 

 

Fig 1 Captcha Image 

 

 

 

 

 

Fig.2 Captcha Entered 
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Fig.3 Refresh Captcha 

 

 

 

 

Fig.4 verification process 

 

 7.CONCLUSION AND FUTURE SCOPE 

The simple CAPTCHA generator project provides a foundational understanding of how to create CAPTCHA images in 

Python using the Pillow library. While this implementation serves as a basic starting point, it can be expanded and improved 

in various ways. Here's a brief conclusion and some potential scope for future enhancements 

The captcha helps us to avoid both spam and bot present on different platform. It helps different platform to avoid fake 

accounts or post . The experience of developing this project also helped us learning lot about python and python GUI. It also 

simplifying the problem of redundant accounts on any platform. 

It helps us to learn how to code in python and we are able to learn more about different module present in python. It also 

proved beneficial for us because we were able to design GUI in python 

The CAPTCHA generator project has been successfully implemented, providing a functional and secure solution to mitigate 

automated bot attacks on web applications and services. Throughout the project's lifecycle, we have achieved several 

significant milestones and gained valuable insights into CAPTCHA technology, security, and usability. 

Key Achievements: 

CAPTCHA Generation: We have developed a CAPTCHA generation module capable of creating randomized challenges 
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with varying complexity levels. The CAPTCHA generator produces human-readable text-based challenges and renders them 

into image formats, ensuring their compatibility with web applications. 

Security Measures: The project incorporates essential security measures to protect against common automated attacks, 

including rate limiting, input validation, and monitoring. These safeguards enhance the security posture of web applications 

that implement our CAPTCHA system. 

Usability and Accessibility: User experience has been a focal point of our project. We have strived to make CAPTCHA 

challenges user-friendly and accessible to a wide range of users, including those with disabilities. The inclusion of audio 

CAPTCHAs and clear instructions ensures inclusivity. 

 

 FUTURE SCOPE 

The future scope for a CAPTCHA generator project is quite promising as online security continues to be a significant 

concern. CAPTCHAs (Completely Automated Public Turing tests to tell Computers and Humans Apart) play a crucial role in 

protecting websites and online services from automated bots and malicious activities. Here are some potential areas of future 

development and expansion for a CAPTCHA generator  project Enhancing CAPTCHA accessibility for users with disabilities 

is a growing concern. Future CAPTCHA generators can focus on developing more inclusive designs, such as audio and 

tactile CAPTCHAs, to ensure that all users can easily interact with them. As more users  access websites and applications 

through mobile devices and Internet of Things (IoT) devices, CAPTCHA generators can adapt to provide seamless and 

secure authentication experiences on these platforms. 

Privacy-Preserving CAPTCHAs: Ensuring user privacy while using CAPTCHAs is essential. Future CAPTCHA projects can 

explore privacy-preserving techniques, such as zero-knowledge proofs, to verify users without revealing sensitive 

information. 

 Leveraging AI and machine learning to create CAPTCHAs that adapt to user behavior in real-time can provide a dynamic 

and effective defense against bots. 

 

8 REFERENCES 

1. https://www.gohacking.cm/what-is-captcha-how- it-works 

2. https://en.wikipedia.org/wiki/CAPTCHA 

3. https://electricalfundablog.com/captcha-coworkdesigntypes 

4. https:/www.sciencedirect.com/topics/computerscience/captchacha 

5. https://pip install python imaging library/for image processing 

6. https://pip install captcha/captcha image process 

International Journal of Engineering Science and Advanced Technology (IJESAT) Vol23 Issue 9,2023

ISSN No: 2250-3676 www.ijesat.com Page 187


	1.PG student of MCA, D.N.R. COLLEGE, P.G. COURSES (AUTONOMOUS), BHIMAVARAM-534202.
	Email id: hariprasadboddu99@mail.com
	2.Assistant Professor in DEPARTMENT OF MASTER OF COMPUTER APPLICATION , BHIMAVARAM-534202
	Email id: kattarambabudnr@gmail.com
	ABSTRACT
	CAPTCHA: (Completely Automated Public Turning test to tell Computers and Humans Apart)
	A CAPTCHA is a type of challenge-response test used in computing to determine whether or not the user is human.
	CAPTCHAs are, by definition, fully automated, requiring little human maintenance or intervention to administer, producing benefits in cost and reliability. The most common, typical CAPTCHA Code is a text based image with distorted letters of different...
	CAPTCHA technique is basically a challenge response test which involves a computer (server) initiating a task for the user to complete. If the user completes it successfully then the user is considered as “human” else it is treated as a “web-bot”.
	The proposed CAPTCHA generator employs a combination of cutting-edge techniques, including image manipulation, machine learning, and behavioral analysis, to create challenges that are highly resistant to automated attacks. It generates CAPTCHAs that a...
	This abstract introduces a CAPTCHA generator implemented in Python, designed to bolster web security by efficiently differentiating between human users and automated scripts.
	The Python-based CAPTCHA generator utilizes a combination of image manipulation, text rendering, and user-friendly customization to create secure and user-engaging challenges. Its open-source nature allows developers to easily integrate it into their ...
	1 INTRODUCTION
	Define CAPTCHA (Completely Automated Public Turing test to tell Computers and Humans Apart) and its significance in online security.
	Provide a brief history of CAPTCHA technology.
	Types of CAPTCHAs:
	Discuss various types of CAPTCHAs, including text-based CAPTCHAs, image-based CAPTCHAs, audio-based CAPTCHAs, and more.
	Explain the advantages and disadvantages of each type.
	CAPTCHA Security:
	Explore the primary objectives of CAPTCHAs, such as thwarting automated bots and preventing brute force attacks.
	Review the vulnerabilities and security issues associated with CAPTCHAs.
	CAPTCHA Generation Techniques:
	Summarize different methods for generating CAPTCHAs, including random character generation, distorted text generation, image manipulation, and puzzle-based approaches.
	Discuss the trade-offs between complexity and user-friendliness in CAPTCHA design.
	Machine Learning and CAPTCHA Cracking:
	Investigate research on machine learning and artificial intelligence techniques used to break CAPTCHAs.
	Highlight the arms race between CAPTCHA developers and attackers in the context of machine learning advancements.
	User Experience (UX) Considerations:
	Discuss the impact of CAPTCHAs on user experience, including accessibility issues for users with disabilities. Present research on user preferences and tolerance for different CAPTCHA types.
	Recent Advances in CAPTCHA Technology:
	Review the latest research and innovations in CAPTCHA design, such as interactive CAPTCHAs, gamified CAPTCHAs, and mobile-friendly CAPTCHAs.
	Ethical and Legal Aspects:
	Examine ethical concerns related to CAPTCHA technology, including potential discrimination and privacy issues.
	Summarize relevant legal regulations, such as the General Data Protection Regulation (GDPR).
	Case Studies and Real-World Implementations:
	Provide examples of organizations and websites using CAPTCHAs effectively.
	Analyze any case studies showcasing the effectiveness of CAPTCHAs in preventing abuse or fraudulent activities.
	Future Directions:
	Discuss emerging trends and research directions in CAPTCHA technology, such as biometric CAPTCHAs, behavioral authentication, and CAPTCHA alternatives.
	Conclusion:
	Summarize the key findings and insights from the literature survey.
	3 EXISTING SYSTEM
	4 PROPOSED WORK AND ALGORITHM
	The proposed system for the captcha generator project involves creating a program that generates CAPTCHAs. It would use algorithms to generate random images or puzzles that users have to solve to prove they are human. This helps prevent automated bots...
	When proposing a system for a CAPTCHA generator project, you should aim to design a solution that addresses the limitations and challenges of existing CAPTCHA systems while considering factors like security, usability, accessibility, and adaptability....
	FIG 1: SYSTEM ARCHITECTURE
	5 METHODOLOGIES
	MODULES
	Main Module:
	The main entry point of your application. Handles user interactions, including generating and displaying CAPTCHAs, validating user responses, and providing a user interface if necessary.
	Captcha Generator Module:
	Responsible for generating the text CAPTCHAs. Contains functions to randomly select characters, create a CAPTCHA image with the selected characters, and apply any necessary distortions.
	Image Processing Module:
	Handles image-related tasks, such as creating the CAPTCHA image, resizing it, and applying filters or distortions to enhance security.
	Validation Module:
	Validates user responses to CAPTCHAs. Compares the user's input with the expected solution to determine whether it's correct.
	Logging Module:
	Handles logging to capture errors, warnings, and application-specific information. Useful for debugging and monitoring the application.
	6 RESULTS AND DISCUSSION
	Fig.4 verification process
	7.CONCLUSION AND FUTURE SCOPE
	The simple CAPTCHA generator project provides a foundational understanding of how to create CAPTCHA images in Python using the Pillow library. While this implementation serves as a basic starting point, it can be expanded and improved in various ways....
	The captcha helps us to avoid both spam and bot present on different platform. It helps different platform to avoid fake accounts or post . The experience of developing this project also helped us learning lot about python and python GUI. It also simp...
	It helps us to learn how to code in python and we are able to learn more about different module present in python. It also proved beneficial for us because we were able to design GUI in python
	The CAPTCHA generator project has been successfully implemented, providing a functional and secure solution to mitigate automated bot attacks on web applications and services. Throughout the project's lifecycle, we have achieved several significant mi...
	Key Achievements:
	CAPTCHA Generation: We have developed a CAPTCHA generation module capable of creating randomized challenges with varying complexity levels. The CAPTCHA generator produces human-readable text-based challenges and renders them into image formats, ensuri...
	Security Measures: The project incorporates essential security measures to protect against common automated attacks, including rate limiting, input validation, and monitoring. These safeguards enhance the security posture of web applications that impl...
	Usability and Accessibility: User experience has been a focal point of our project. We have strived to make CAPTCHA challenges user-friendly and accessible to a wide range of users, including those with disabilities. The inclusion of audio CAPTCHAs an...
	FUTURE SCOPE
	The future scope for a CAPTCHA generator project is quite promising as online security continues to be a significant concern. CAPTCHAs (Completely Automated Public Turing tests to tell Computers and Humans Apart) play a crucial role in protecting webs...
	Privacy-Preserving CAPTCHAs: Ensuring user privacy while using CAPTCHAs is essential. Future CAPTCHA projects can explore privacy-preserving techniques, such as zero-knowledge proofs, to verify users without revealing sensitive information.
	Leveraging AI and machine learning to create CAPTCHAs that adapt to user behavior in real-time can provide a dynamic and effective defense against bots.
	8 REFERENCES

