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ABSTRACT  
The Indian Paper Currency Recognition Framework (IPCRF) is an innovative system designed to 
assist blind and visually impaired individuals in identifying Indian currency denominations 

independently. Leveraging advanced deep learning techniques, the framework employs a hybrid 
Convolutional Neural Network (CNN) and Long Short-Term Memory (LSTM) architecture to 

accurately classify currency notes. The system operates offline, ensuring accessibility in areas with 
limited internet connectivity. By providing audio feedback and tactile cues, IPCRF enhances the 

autonomy of visually impaired users in financial transactions.  
KEYWORDS: Currency Recognition, Deep Learning, CNN, LSTM, Visually Impaired, Offline 

Application, Audio Feedback, Tactile Cues, Indian Currency, Assistive Technology.  

I.INTRODUCTION  

In India, blind and visually 

impaired individuals encounter 

significant challenges in identifying 

currency denominations due to the 

uniform size and design of 

banknotes. This often leads to 

confusion and potential financial 

exploitation. While the Reserve 

Bank of India has introduced 

features like tactile marks and 

variable sizes to aid identification, 

these measures are insufficient for 

many users. Therefore, there is a 

pressing need for an assistive 

technology that can accurately and 

independently identify currency notes.  
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Recent advancements in deep 

learning have paved the way for 

developing robust currency 

recognition systems. Models like 

CNNs and LSTMs have shown 

promise in image classification 

tasks, including currency 

recognition. These models can be 

trained on large datasets to 

recognize various denominations 

under different conditions, such as 

varying lighting and partial 

occlusions.  

The proposed IPCRF addresses 

these challenges by utilizing a 

hybrid CNNLSTM architecture to 

process and classify currency 

images. The system is designed to 

operate offline, making it accessible 

in areas with limited internet 

connectivity. Additionally, it 

provides audio feedback and tactile 

cues to ensure usability for 

individuals with varying degrees of 

visual impairment.  

This paper presents the design, 

implementation, and evaluation of 

the IPCRF, highlighting its 

potential to enhance the 

independence and confidence of 

visually impaired individuals in 

managing their finances.  

  

  

II.LITERATURE 

SURVEY  

Several studies have explored the 

development of currency 

recognition systems for visually impaired individuals. 

For instance, Singh et al. proposed a CNN-LSTM-based 

hybrid approach for real-time currency recognition using 

smartphone cameras. Their system demonstrated robust 

performance under various conditions, including 

different lighting and partial occlusions.   

In another approach, Deshpande developed an 

Android application that utilizes Optical Character 

Recognition (OCR) techniques to identify currency 

denominations and detect counterfeit notes. While 

these systems provide additional functionality, they 

often require internet connectivity for accessing the 

database of counterfeit notes, limiting their 

effectiveness in offline scenarios.  

Additionally, the Reserve Bank of India launched 

the MANI app, which uses smartphone cameras to 

identify currency denominations and provide audio 

feedback, operating offline to ensure accessibility.   

Despite these advancements, challenges remain in 

developing systems that are both accurate and 

accessible. Many existing solutions require internet 

connectivity or specialized hardware, limiting their 

usability in rural or underserved areas. Furthermore, 

issues like varying lighting conditions, partial 

occlusions, and the need for real-time processing 

pose significant hurdles.  

The IPCRF aims to address these challenges by 

integrating deep learning models that can operate 

offline and provide accurate, real-time currency 

recognition. By focusing on accessibility and 

usability, the framework seeks to empower visually 

impaired individuals to manage their finances 

independently.  

III. EXISTING CONFIGURATION  

Existing currency recognition systems for visually 

impaired individuals primarily rely on smartphone 

applications that utilize the device's camera to capture 

images of currency notes. These applications process the 

captured images using various algorithms, such as CNNs 



IPCRF:ANEND TO END  INDIAN PAPER CURRENCY RECOGNITION FRAMEWORK FOR BLIND AND  

VSECURITYIMPAIRED PEOPLE  

    

  

  
Pegem Journal of Education and Instruction, ISSN 2146-0655  547  

  

and OCR techniques, to identify the 

denomination of the note. The 

identified denomination is then 

communicated to the user through 

audio feedback.  

For example, the MANI app 

developed by the Reserve Bank of 

India employs a smartphone's 

camera to identify currency 

denominations and provides audio 

feedback. However, the app 

requires an internet connection to 

function, limiting its usability in 

areas with poor or no internet 

connectivity.  

Other systems, such as the one 

developed by Deshpande, utilize 

OCR techniques to identify 

currency denominations and detect 

counterfeit notes. While these 

systems provide additional 

functionality, they often require 

internet connectivity for accessing 

the database of counterfeit notes, 

limiting their effectiveness in 

offline scenarios.  

Additionally, many existing 

systems focus solely on currency 

recognition and do not address 

other challenges faced by visually 

impaired individuals, such as 

identifying obstacles or navigating 

environments. This narrow focus 

limits the overall utility of these 

systems in assisting visually 

impaired individuals in their daily 

activities.  

The IPCRF seeks to overcome 

these limitations by providing 

an offline, comprehensive 

solution that not only recognizes currency 

denominations but also integrates features to assist 

visually impaired individuals in various aspects of 

daily life.  

IV.METHODOLOGY  

The IPCRF utilizes a hybrid CNNLSTM 

architecture for currency recognition. The CNN 

component is responsible for extracting spatial 

features from the input images, while the LSTM 

component captures temporal dependencies, 

enabling the system to recognize currency 

denominations in real-time.  

The system is trained on a large dataset of Indian 

currency images, encompassing various 

denominations and conditions such as different 

lighting, partial occlusions, and folds.  

Data augmentation techniques, including rotation, 

scaling, and flipping, are employed to enhance the 

robustness of the model.  

The trained model is then converted into a 

TensorFlow Lite format to facilitate deployment on 

Android devices. The application is designed to 

operate offline, ensuring accessibility in areas with 

limited internet connectivity.  

Upon capturing an image of a currency note, the 

system processes the image to identify the 

denomination. The identified denomination is 

communicated to the user through audio feedback 

and tactile cues, providing an accessible and user-

friendly interface.  

To evaluate the performance of the IPCRF, various 

metrics such as accuracy, precision, recall, and F1score 

are computed. The system's robustness is assessed under 

different conditions, including varying lighting and 

partial occlusions.  
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V.PROPOSED  

CONFIGURATION  

The proposed Indian Paper 

Currency Recognition Framework 

(IPCRF) is designed as an 

intelligent, portable, and user-

friendly assistive tool for blind and 

visually impaired individuals. This 

system integrates state-of-the-art 

deep learning technologies with 

real-time feedback mechanisms. At 

its core, IPCRF utilizes a hybrid 

architecture combining 

Convolutional Neural Networks 

(CNNs) for spatial feature 

extraction and Long Short-Term 

Memory (LSTM) networks for 

contextual understanding and 

classification. The proposed system 

is implemented as a mobile 

application, ensuring ease of 

access, portability, and 

independence from specialized 

hardware.  

The mobile application runs 

entirely offline to ensure 

functionality in rural or low-

connectivity areas. To achieve this, 

the trained deep learning model is 

converted to a lightweight format 

using TensorFlow Lite, optimized 

for mobile deployment. The 

application accesses the 

smartphone’s built-in camera to 

capture an image of the currency 

note.  

This image is then 

preprocessed using image 

normalization, edge detection, 

and noise reduction algorithms 

to enhance recognition accuracy.  

Once the image is processed, it is passed through 

the CNN component, which extracts critical 

features such as note size, numerical denomination, 

watermark shapes, and color patterns. These 

features are then fed into the LSTM component, 

which analyzes sequential and spatial dependencies 

to determine the currency’s denomination with high 

confidence. The LSTM’s memory function aids in 

ensuring consistent classification, even when only 

partial features are visible due to folded or worn-out 

notes.  

The user interface is designed with accessibility in 

mind. It offers large tactile buttons and integrates 

with the smartphone’s accessibility features. Upon 

recognizing the note, the system delivers immediate 

voice feedback in multiple Indian languages based 

on user preference. Additionally, for users with 

residual vision, the denomination is also displayed 

in large font with highcontrast colors. Vibration 

feedback is introduced as an optional mode, where 

different vibration patterns correspond to different 

denominations, enabling non-auditory recognition 

in noisy environments.  

Security and user privacy are emphasized in the 

framework. Since no data is transmitted or stored 

remotely, user interaction with the app remains 

local and confidential. Moreover, the application 

includes a built-in tutorial and guided walkthrough 

for first-time users, further enhancing usability.  

The proposed configuration also allows for scalability 

and future upgrades. The modular design supports easy 

integration of future enhancements, such as counterfeit 

note detection, currency recognition from foreign notes, 

and integration with smart glasses or wearable haptic 

feedback devices. Furthermore, the framework can be 

adapted to accommodate visually impaired users with 

additional disabilities, such as hearing impairment, by 

integrating visual LED signals or Braille-enabled 

devices.  
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Overall, the proposed configuration 

aims to provide a robust, inclusive, 

and efficient solution that 

empowers blind and visually 

impaired individuals in their 

financial activities, improving their 

confidence and autonomy in 

realworld scenarios.  

VI.RESULTS AND 

ANALYSIS  

The IPCRF framework underwent 

extensive testing across various 

scenarios involving diverse lighting 

conditions, note conditions (folded, 

old, partially visible), and user 

feedback environments. The model 

achieved an accuracy rate of 98.6% 

in identifying denominations across 

all currently circulated Indian 

currency notes, including ₹10, ₹20, 

₹50, ₹100, ₹200, ₹500, and ₹2000. 

The average inference time from 

image capture to result output was 

1.3 seconds, ensuring near realtime 

performance.  

In user trials conducted with 

30 visually impaired 

participants, 93% successfully 

used the app independently 

after a short tutorial. The voice 

output system was rated highly 

in clarity, and the multilingual 

support increased user 

satisfaction. Notably, 89% of 

participants expressed 

improved confidence in 

handling currency 

transactions.  

False positives were rare, with 

misclassification occurring 

mostly when notes were extremely damaged or 

soiled. These limitations are being addressed 

through further dataset expansion and model 

tuning. The vibration feedback option, though not 

universally preferred, was positively received by 

users in noisy environments such as public 

transportation.  

The app’s offline capability was especially 

appreciated in lowconnectivity areas, affirming the 

value of local inference over cloud-based 

alternatives. This decentralized approach also 

ensures better data privacy and lower operational 

costs.  
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CONCLUSION  

The Indian Paper Currency 

Recognition Framework 

(IPCRF) presents a significant 

advancement in assistive 

technology for blind and 

visually impaired individuals. 

By integrating deep learning 

techniques with real-time, 

accessible feedback, the system 

successfully addresses the 

longstanding challenge of 

independent currency recognition. The offline 

capability, hybrid CNN-LSTM architecture, and 

multi-modal feedback mechanisms ensure that the 

system is practical, accurate, and user-friendly. 

Extensive testing and user trials demonstrate the 

system’s effectiveness and usability across diverse 

conditions. The modular design allows for future 

enhancements, including counterfeit detection and 

wearable integrations, making IPCRF a scalable and 

sustainable solution. As such, it stands as a 

promising tool for promoting financial 

independence, dignity, and inclusion among visually 

impaired individuals in India and potentially 

worldwide.  

REFERENCES  

1. P. Singh, R. Kaur, and A. Sharma,  

“Real-Time Indian Currency Recognition 

System for Visually  

 Impaired  Using  CNN-LSTM,”  

International Journal of Computer 

Applications, vol. 182, no. 29, pp. 1–5, 2021.  

2. A. Deshpande, “Currency Detection  

App for the Visually Challenged Using  

OCR,” International Research Journal of 

Engineering and Technology, vol. 6, no. 2, pp. 905–

909, 2019. 3. Reserve Bank of India, “MANI App 

for Currency Recognition,” [Online]. Available: 

https://www.rbi.org.in  

4. N. Jain, S. Agarwal, and M. Saxena, “A Comparative 

Study on Indian Currency  

Recognition Techniques,” Procedia Computer 

Science, vol. 132, pp. 180– 187, 2018.  

5. M. Sharma and R. Pandey, “CNNBased Currency 

Recognition for the Blind,” International Journal of 

Engineering  and  Advanced  

Technology, vol. 8, no. 6S3, pp. 120– 124, 2019.  

6. A. Kamesh, R. Kumar, and D. Rao,  

https://www.rbi.org.in/
https://www.rbi.org.in/


IPCRF:ANEND TO END  INDIAN PAPER CURRENCY RECOGNITION FRAMEWORK FOR BLIND AND  

VSECURITYIMPAIRED PEOPLE  

    

  

  
Pegem Journal of Education and Instruction, ISSN 2146-0655  551  

  

“Embedded Currency Identifier for 

Blind Using ARM Cortex,” Journal 

of Embedded Systems, vol. 10, no. 

1, pp. 45–52, 2017.  

7. S. Patel, P. Yadav, and T. 

Bhavsar,  

“Image Processing Based Currency 

Recognition,” International Journal of 

Innovative Research in Science, 

Engineering and Technology, vol. 9, no. 

4, pp. 2340–2344, 2020. 8. M. K. 

Choudhary, “Indian Currency Note 

Detection Using Android App,” 

International Journal of Science and 

Research, vol. 7, no. 11, pp. 1510– 

1513, 2018.  

9. A. Almazaydeh et al., 

“Paper Currency  

Recognition Using Embedded 

Systems,” International Journal of 

Computer Applications, vol. 178, 

no. 14, pp. 12–17, 2019.  

10. K. Srinivasan and V. Vijay, 

“EdgeBased Currency 

Recognition for the  

Visually Challenged,” Procedia 

Computer Science, vol. 133, pp. 

333– 340, 2018.  

11. L. Natarajan and B. V. 

Naidu, “Assistive Tech for 

Blind Using ML and IoT,” 

International Conference 

on Smart Systems and 

Inventive  

Technology, pp. 1–6, 2020.  

12. R. Malakar and B. Das, 

“Tactile Feedback 

Mechanism for Currency  

Identification,” International Journal of Advanced 

Research in Electrical, Electronics and Instrumentation 

Engineering, vol. 8, no. 6, pp. 1225– 1231, 2019.  

13. V. Mahajan and M. Gupta, “Visual Recognition 

of Currency Using Python and OpenCV,” 

International Journal of Innovative Technology 

and Exploring Engineering, vol. 8, no. 7S2, pp. 

545– 548, 2019.  

14. S. Sharma and A. Kapoor, “Lightweight Deep 

Learning Models for Offline  

Currency Detection,” International Conference 

on Machine Vision and Augmented Intelligence, 

2021.  

15. A. Kumar and R. Mehta, “Image  

Classification Using CNN for Assistive Tools,” 

IEEE International Conference on Artificial 

Intelligence and Machine Learning, pp. 1–4, 

2022.  

16. T. Joshi, “Mobile Assistive Apps for Indian 

Visually Impaired,” Journal of Accessibility and 

Design for All, vol. 11, no. 1, pp. 29–44, 2021.  

17. P. Roy, “Offline AI Systems for Rural 

Accessibility,” AI for Social Good Journal, vol. 

3, no. 2, pp. 88–96, 2022.  

18. S. Desai and P. Rao, “Secure and  

Private ML Models on Edge Devices,” Edge AI 

Review, vol. 5, no. 3, pp. 101– 110, 2021.  

19. M. Verma and A. Jain, “Voice Feedback Tech 

for Assistive  

Interfaces,” Journal of AI and Accessibility, vol. 

9, no. 4, pp. 55–63, 2020.  

20. R. D. Agarwal, “Deep Learning for Social 

Inclusion: Indian Context,” Springer Handbook 

of AI for Accessibility, pp. 312–321, 2023.  

  


