
Uluslararası İleri Doğa 

Bilimleri ve Mühendislik 

Araştırmaları Dergisi 

Sayı 8, S. 219-223, 9, 2024 

© Telif hakkı IJANSER’e aittir  

Araştırma Makalesi 
 

 
https://as-proceeding.com/index.php/ijanser 

 ISSN:2980-0811 

 International Journal of Advanced 

Natural Sciences and Engineering 

Researches 

Volume 8, pp. 219-223, 9, 2024 

Copyright © 2024 IJANSER 

Research Article 

 

 

219 

 

 

Study, Design and implementation of a solar smart stick for blind people  

Karim Choubani*1,2  

1College of Engineering, Imam Mohammad Ibn Saud Islamic University, Riyadh 11432, Saudi Arabia 

kElChoban@imamu.edu.sa 

2Research Unit: Mechanical Modeling, Energy & Materials (M²EM), UR17ES47. National Engineering School of Gabes 

(ENIG), Avenue Omar Ib-Elkhattab, 6023, Zrig, Gabes, Tunisia 

*( kElChobani@imamu.edu.sa) 

 

(Received: 06 October 2024, Accepted: 18 October 2024) 

(5th International Conference on Innovative Academic Studies ICIAS 2024, 10-11 October 2024) 

ATIF/REFERENCE: Choubani, K. (2024). Study, Design and implementation of a solar smart stick for blind people, 

International Journal of Advanced Natural Sciences and Engineering Researches, 8(9), 219-223. 

 

Abstract – There are different techniques, tools and technologies available to enable disabled from carrying 

out their daily activities, one of the most used tools is the white stick which allows the user to detect 

obstacles that are approximately one meter from him and also to detect the state of the ground on which 

they walk. However, there are still constraints to detect higher obstacles as well as to touch them and 

recognize them, which makes the visually impaired unsociable. Sensor technology allows us to identify 

physical quantities and transform them into information thanks to knowledge of the physical phenomena 

that occur there. Understanding waves has made it possible to develop sensors that can detect objects at a 

distance through the analysis of received echoes. 

These systems have several drawbacks, which are based on a simple adaptation of the devices designed for 

motorists and are therefore unsuitable or poorly suited to a pedestrian, also visually impaired.  

The main objective of these studies is to create an intelligent cane for people suffering from blindness visual 

by using several sensors. On the other hand, is monitored by using solar energy.  
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I. INTRODUCTION 

Smart stick technology, often referred to as smart walking sticks or smart canes, integrates advanced 

features to assist individuals, particularly the elderly and visually impaired, in navigation and daily 

activities. This review synthesizes recent research and developments in smart stick technology, highlighting 

their functionalities, benefits, and challenges. 

Recent studies highlight advancements in solar panel technology, showing improved efficiency in energy 

conversion, which allows solar smart sticks to function effectively even in low-light conditions [1]. 

Research indicates that incorporating high-capacity rechargeable batteries can enhance the utility of solar 

smart sticks, enabling them to store excess solar energy for nighttime use [2]. The integration of ultrasonic 

and LiDAR sensors in solar smart sticks facilitates real-time obstacle detection, significantly improving 

user safety. Studies show that users report higher confidence levels when navigating unfamiliar 

environments with these technologies [3]. The incorporation of GPS technologies allows for precise 
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navigation assistance. Recent findings demonstrate that voice-guided directions help users maintain 

orientation and navigate more independently [4]. Research emphasizes the importance of ergonomic 

designs that ensure comfort and usability for extended periods. Innovations in grip design and weight 

balance contribute to overall user satisfaction [5]. Studies suggest that allowing users to customize settings, 

such as haptic feedback intensity and alert types, enhances user engagement and acceptance of smart stick 

technology [6]. Some solar smart sticks are equipped with health monitoring features that track vital signs, 

such as heart rate and blood pressure. Research indicates that these features can alert caregivers in 

emergencies, providing peace of mind for both users and their families [7]. The ability to monitor daily 

activity levels encourages users to maintain an active lifestyle, promoting overall health [8]. 

 By utilizing solar energy, these devices contribute to environmental sustainability and reduce dependency 

on conventional batteries, which can have a high environmental impact [9]. The long-term reduction in 

battery replacement costs enhances the economic viability of solar smart sticks, making them an attractive 

option for users [10]. 

The efficiency of solar panels can be affected by weather conditions, which may limit energy generation 

during cloudy or rainy days [11]. Integrating solar panels and advanced technology must be balanced with 

the need for the stick to remain lightweight and easy to handle [12]. Raising awareness among potential 

users and caregivers regarding the benefits and functionalities of solar smart sticks is crucial for widespread 

adoption [13]. Ongoing research is focused on improving solar panel efficiency and battery technology to 

enhance the performance of solar smart sticks [14]. Future developments may include integrating solar 

smart sticks into smart city frameworks, facilitating seamless navigation in urban environments [15]. 

Incorporating artificial intelligence could enable smart sticks to learn user preferences and adapt 

functionalities over time, enhancing usability [16] (Kumar et al., 2024). 

Smart stick technology represents a significant advancement in assistive devices for individuals with 

mobility challenges. While the integration of various technologies offers numerous benefits, addressing 

challenges related to battery life, cost, and data security is essential for widespread adoption. Continued 

research and development, focusing on user-centered design and emerging technologies, will play a crucial 

role in the evolution of smart sticks. 

The solar smart stick is an innovative solution that combines mobility assistance with renewable energy 

technology. By enhancing independence and sustainability, these devices have the potential to significantly 

improve the quality of life for individuals with mobility challenges, while also contributing to broader 

environmental goals. As technology advances and awareness increases, solar smart sticks are poised to 

become a valuable tool in assistive technology.  

The solar smart stick represents a promising intersection of assistive technology and renewable energy. 

As research continues to advance, addressing challenges related to design, usability, and market acceptance 

will be crucial for the successful implementation of solar smart sticks.  

 

II. MATERIALS AND METHOD 

The Smart Solar Stick is a project designed to assist visually impaired individuals by using solar power 

for mobility and navigation. Below is a detailed list of materials and methods used in developing this device. 

 

A. Materials 

Microcontroller 

Arduino Uno/Nano: The central processing unit for handling inputs from sensors and controlling outputs. 

Power Supply 

Solar Panel: A small solar panel (5V) to charge the battery. 

Rechargeable Battery: Lithium-ion or lithium-polymer battery to store energy. 

Sensors 

Ultrasonic Distance Sensor (HC-SR04): Measures distance to detect obstacles. 

GPS Module (Neo-6M): Provides location data for navigation. 

Light Sensor (LDR): Detects ambient light conditions. 
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Feedback Mechanisms 

Vibration Motor: Provides haptic feedback to alert users of obstacles. 

Buzzer: Emits sound alerts for additional notifications. 

Frame and Housing 

Stick Frame: Lightweight materials (aluminum or PVC) to construct the stick. 

Enclosure: Weatherproof casing to protect electronics from environmental damage. 

Wiring and Connectors 

Jumper Wires: For making connections between components. 

Breadboard: For prototyping the circuit before final assembly. 

Additional Components 

Resistors and Capacitors: For signal conditioning and power management. 

LEDs: For visual indicators (e.g., power on/off status). 

 

B. Methods 

Circuit Design 

Schematic Drawing: Create a schematic to layout the connections between the microcontroller, sensors, 

and feedback mechanisms. 

Breadboard Prototyping: Assemble the circuit on a breadboard to test functionality before final soldering. 

Programming 

Arduino IDE: Write and upload code to the microcontroller to handle sensor data, control feedback 

mechanisms, and manage power supply. 

Main Functions: 

Setup Function: Initialize sensors and set pin modes. 

Loop Function: Continuously read sensor data, perform calculations, and trigger alerts based on obstacle 

proximity and GPS data. 

Testing and Calibration 

Sensor Calibration: Adjust sensor sensitivity and response times to optimize performance in various 

environments. 

Field Testing: Conduct tests in real-world scenarios to evaluate the stick’s effectiveness and user-

friendliness. 

 

C. Assembly 

Final Assembly: Secure all components within the stick frame and housing, ensuring the solar panel is 

positioned for maximum sunlight exposure. 

Weatherproofing: Ensure that all electronics are adequately protected from moisture and dust. 

User Feedback 

Testing with Users: Involve visually impaired users in testing to gather feedback on usability, comfort, 

and effectiveness. 

Iterative Improvements: Refine the design based on user feedback and performance results. 
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Fig. 1 Circuit of solar smart stick  

 

III. RESULTS AND DISCUSSION 

 

A. Obstacle Detection 

    Distance Measurement: The ultrasonic sensor accurately measure distances. Output show: 

No obstacles detected (distance > 2 meters): LED off, no vibration. 

Obstacle within 2 meters: LED on, vibration motor activated, and buzzer sounds. 

 

B. Power Management 

The simulation include power consumption metrics, showcasing the efficiency of the solar panel and 

battery charging system. Results demonstrate that the device can operate continuously with sufficient 

sunlight, maintaining a charge in the battery. 

 

C. Feedback Mechanism 

The vibration motor and buzzer activate in response to obstacle detection, providing real-time feedback. 

The simulation confirm that the feedback mechanisms operate correctly and provide the intended alerts. 

 

IV. CONCLUSION 

The results of the Solar Smart Stick circuit simulation demonstrate the device's ability to detect obstacles 

accurately, provide location data, respond to varying light conditions, and efficiently manage power. 

Testing and refining the circuit in simulation can significantly enhance reliability and functionality before 

building the physical device.  
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