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Abstract: This research paper focuses on creating and using 

smart sneakers for people who are blind or visually impaired. 

Mobility and safety are significantly hampered by visual 
impairment, which also makes it challenging to navigate and 

perceive the surroundings. A potential option to help people 
with visual impairments overcome these difficulties is the 

incorporation of smart technology into footwear. The design 

ideas, features, and possible advantages of smart trainers for 
the blind are examined in this research. The underlying 

technologies that allow these trainers to deliver real-time 
information and improve situational awareness are also 

covered, including sensors, navigation systems, and haptic 

feedback methods. The final section of the research discusses 
the future directions and prospective effects of smart sneakers 

on the lives of people with visual impairments. 

 

Keywords — Smart Sneakers, Arduino Nano, Visually 

Impaired, Healthcare. 
 

I. INTRODUCTION 

 

Millions of people experience visual impairment, which 

significantly impairs their capacity to comprehend and 

navigate their surroundings. People who are visually 

impaired frequently encounter a variety of challenges, 

including issues with movement, obstacle detection, and 

spatial orientation. Smart sneakers, which feature 

sophisticated algorithms, haptic feedback systems, and 

intelligent sensors, have gained attention as a potential 

assistive tool for those who are blind or visually impaired. 

These Smart sneakers use cutting-edge technology to 

improve spatial awareness, identify impediments, and 

deliver real-time information about the surroundings. 

Challenges Faced by the Visually Impaired are Mobility 

and Navigation, Environmental Perception and Safety 

Concerns. Design Principles of Smart Sneakers are Comfort 

and Fit, Durability and Reliability, Aesthetics and Style User-

Friendly Interface. Functionalities and Features of Smart 

Sneakers are Obstacle Detection and Warning Systems 

Navigation and Way finding Assistance, Real-Time 

Environmental Feedback Connectivity and Integration with 

Mobile Devices. 
 

Smart Sneakers for the blind are being developed with the use 

of Arduino Nano, a small micro-controller board, which  

opens up new opportunities for developing cost-effective and 

individualized solutions. A flexible framework for sensor 

integration, data processing, and transmission is provided by 

Arduino Nano, allowing the creation of complex functionality 

in a small package. 
 

II. METHODOLOGY/EXPERIMENTAL  

 

To design the circuit for smart sneakers for the visually 

impaired using Arduino Nano, you will need the following 

components: 

⚫ Arduino Nano: Micro-controller board for controlling 

and processing data. 

⚫ Proximity Sensors: To detect nearby obstacles. 

⚫ IMU (Inertial Measurement Unit): To measure 

motion, orientation, and acceleration. 

⚫ Haptic Feedback Components: Vibration motors or 

other tactile feedback devices. 

⚫ Power Source: Rechargeable batteries or power 

supply module. 

⚫ Other supporting components: Resistors, capacitors, 

jumper wires, etc. 
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 Here is a basic circuit design: 

 

 

1. Connect the power source (batteries or power supply 

module) to the VIN and GND pins of the Arduino 

Nano. 

2. Connect the VCC and GND pins of each sensor to the 

5V and GND pins of the Arduino Nano, respectively. 

3. Connect the sensor output pins to the digital or analog 

input pins of the Arduino Nano. 

4. Connect the haptic feedback component (vibration 

motor) to a digital output pin of the Arduino Nano. 

5. Ensure proper voltage regulation and current 

protection for each component. 

 
   TOOLS AND TECHNOLOGIES USED: 

• Ultrasonic sensors: These are used for obstacle 

detection. The idea behind how ultrasonic sensors 

operate is that they send and receive ultrasonic 

waves. A high-frequency sound wave, usually in 

the ultrasonic range (about 40 kHz), is emitted by 

the sensor. The wave travels through the 

atmosphere before coming into contact with an 

item. The sound wave strikes the item and returns 

to the sensor after impact. The sensor then picks 

up the wave that was reflected and calculates how 

long it took the wave to return.  

• The Arduino Nano is a small, multifunctional 

micro-controller board with a wealth of features 

and functionalities. It is a popular choice for 

many DIY projects due to its compact size, 

extensive I/O possibilities, and compatibility 

with Arduino shields. Including smart sneakers 

for the visually impaired. 

• Arduino Integrated Development Environment 

(IDE): The Arduino IDE supports Arduino Nano 

and provides a straightforward and user-friendly 

environment for creating and uploading code. 

III. RESULTS AND DISCUSSIONS 

 

Smart sneakers using ultrasonic sensors and Arduino nano for 

visually impaired people are successfully implemented. 

Smart sneakers equipped with sensors such as ultrasonic 

sensors, infrared sensors, or depth cameras have shown 

success in detecting obstacles in the path of the visually 

impaired. These sensors provide real-time information about 

the presence and proximity of objects, enabling users to 

navigate more safely and confidently. 

 

 

 

IV. CONCLUSION 

 

In conclusion, smart sneakers for the blind have a lot of 

potential for helping people with visual impairments 

navigate their environment more securely, confidently, and 

independently. These Sneakers have the potential to 

change the lives of people who are visually impaired by 

combining sensor integration, haptic feedback systems, 

and user-centered design, allowing them to overcome 

challenges and travel the world with more freedom. Even 

more advanced and practical smart sneakers for the blind 

Fig. 1 
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will be created as a result of ongoing research and 

development in this area. 

 

V. FUTURE SCOPE 

 

Further advancements in sensor technology can enhance 

the capabilities of smart sneakers. To enhance obstacle 

identification and environmental awareness, this includes 

the incorporation of more precise and dependable sensors, 

such as LiDAR (Light identification and Ranging) or radar 

sensors. Smart sneakers may learn from the user's walking 

habits, preferences, and ambient variables by utilizing 

machine learning algorithms and artificial intelligence 

approaches. For seamless interaction with other devices 

and services, smart sneaker may be integrated into broader 

IoT frameworks. This may involve integration with mobile 

devices (for using GPS tracking), smart home devices, or 

networks of public transit. Overall, additional 

developments in sensor technology, machine learning, 

connectivity, and user experience will determine the 

potential of smart sneakers for the blind. 

 

 

 

 

VI. REFERENCES 

 

1. Vignesh,Narender,Reddy.P,Meghachandra,Raja.G,Nirmal,

E,Elamaram,Sudhakar,B,2018/07/20, 116, Smart Shoe for 

Visually Impaired Person, International Journal of 

Engineering & Technology  

2. Khder,Moaiad,2017/11/27, Smart Shoes for Visually 

Impaired/Blind People 
3. Aribakhanam,Anuradha Dubey, Bhabya Mishara, ”A 

Smart Assistive Shoes for Blind People”,International 

Journal of Advance Research in Science and 

Engineering, Volume No.07, special issue No .01, April 

2018. 
4. Ziad O. Abu-faraj, Paul Ibrahim, Eile Jabbour, Anthony 

Ghaoul, “Design and Development of a Prototype 

Rehabilitative Shoes and Spectacles for the Blind”, 5th 

International Conference on BioMedical Engineering 

and informatics, 978-1-4673-1184-7/12/$31.00, 2012. 
5. Saloni Mahanty, Malavika Karunan, Ibtisam Sayyad, 

Shlesha Khursade, “Smart Shoes for Visually Impaired”, 

International Journal of Advanced Research in Computer 

and Communication Engineering, Volume 6, Issue 11, 

November 2017 
6. Vikram Singh Parmar, Krishna Sai Inkoolu, “Designing 

Smart Shoes for Obstacle Detection”, Empowering 

Visually Challenged Users Through ICT”, International 

Federation for Information Processing, 97-68-3-319-

6768, August 2017. 
7.  Suman, S., Mishra, S., Sahoo, K. S., & Nayyar, A. 

(2022). Vision navigator: A smart and intelligent obstacle 

recognition model for visually impaired users. Mobile 

Information Systems, 2022.  

8. Kumar, P., Inchara, K. M., Lekhashree, S., Likhith, C. N., 

& Pavan, U. (2021, April). Real time assistive shoe for 

visually impaired people. In 2021 6th International 
Conference for Convergence in Technology (I2CT) (pp. 

1-5). IEEE. 

9. Wu, H., Marshall, A., & Yu, W. (2007, July). Path 

planning and following algorithms in an indoor 

navigation model for visually impaired. In Second 
International Conference on Internet Monitoring and 

Protection (ICIMP 2007) (pp. 38-38). IEEE. 

10. Velázquez, R. (2010). Wearable assistive devices for the 

blind. Wearable and Autonomous Biomedical Devices 

and Systems for Smart Environment: Issues and 
Characterization, 331-349. 

11. Jafri, R., Ali, S. A., Arabnia, H. R., & Fatima, S. (2014). 

Computer vision-based object recognition for the 

visually impaired in an indoors environment: a 

survey. The Visual Computer, 30, 1197-1222. 

12. Fallah, N., Apostolopoulos, I., Bekris, K., & Folmer, E. 

(2012, May). The user as a sensor: navigating users with 

visual impairments in indoor spaces using tactile 

landmarks. In Proceedings of the SIGCHI Conference on 

Human Factors in Computing Systems (pp. 425-432). 

13. Azimi, I., Rahmani, A. M., Liljeberg, P., & Tenhunen, H. 

(2017). Internet of things for remote elderly monitoring: 

a study from user-centered perspective. Journal of 
ambient intelligence and humanized computing, 8, 273-

289. 

14. Yan, Z., Lin, Y., Wang, G., Cai, Y., Cao, P., Mi, H., & 

Zhang, Y. (2023, April). LaserShoes: Low-Cost Ground 

Surface Detection Using Laser Speckle Imaging. 

                               Fig.5 

http://www.ijsrem.com/


          INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM) 

             VOLUME: 07 ISSUE: 11 | NOVEMBER - 2023                                SJIF RATING: 8.176                                           ISSN: 2582-3930                                                                                                                                               

 

© 2023, IJSREM      | www.ijsrem.com                                                                                                                                         |        Page 4 

In Proceedings of the 2023 CHI Conference on Human 
Factors in Computing Systems (pp. 1-20). 

15. Martins, M. M., Santos, C. P., Frizera-Neto, A., & Ceres, 

R. (2012). Assistive mobility devices focusing on smart 

walkers: Classification and review. Robotics and 

Autonomous Systems, 60(4), 548-562. 

http://www.ijsrem.com/

