
Vidyabharati International Interdisciplinary Research Journal                                                             ISSN 2319-4979 

 

 

6
th

 International Conference on Recent Trends in Science, Engineering & Technology [17& 18March 2026]            268 

SMART BLIND STICK USING ESP8266 

 

Asst. Prof. Prachiti Adghulkar
*1

, Vedanti Shende
*2

, Shruti Kadukar
*3

, Pooja Khanorkar
*4

,  

Sakshi Shrote
*5

, Alpesh Patil
*6

 

 
*1 Assistant Professor, Department Of Information Technology , Govindrao Wanjari College of Engineering & 

Technology, Nagpur, Maharashtra, India 

prachiti.ganorkar@gmail.com 

*2 Student, Department Of Information Technology, Govindrao Wanjari College of Engineering & Technology, 

Nagpur, Maharashtra, India 

Vedantishende963@gmail.com 

*3 Student, Department Of Information Technology, Govindrao Wanjari College of Engineering & Technology, 

Nagpur, Maharashtra, India 

shrutipravinkadukar@gmail.com 

*4 Student, Department Of Information Technology, Govindrao Wanjari College of Engineering & Technology, 

Nagpur, Maharashtra, India 

Poojakhanorkar354@gmail.com 

*5 Student, Department Of Information Technology, Govindrao Wanjari College of Engineering & Technology, 

Nagpur, Maharashtra, India 

sakshishrote07@gmail.com 

*6 Student, Department Of Information Technology , Govindrao Wanjari College of Engineering & Technology, 

Nagpur, Maharashtra, India 

alpeshpatil2894@gmail.com 

 

Abstract 
The Smart Blind Stick utilizing ESP8266 is a clever aid aimed at improving the mobility, safety, and 

autonomy of individuals with visual impairments. Conventional canes assist users in identifying obstacles 

via touch, yet they lack the ability to offer advance alerts and do not safeguard users from dangers like 

incoming obstacles, abrupt drops, or slippery surfaces. This project aims to address these limitations by 

introducing an affordable, IoT- enabled smart stick that employs ultrasonic sensing, wireless 

communication, and buzzer/vibration feedback to notify users of obstacles immediately. The system is 

centered on the ESP8266 NodeMCU microcontroller, offering strong processing power, minimal energy 

usage, and built-in Wi-Fi connectivity for IoT alert services. The main sensing component of the system 

is the HC-SR04 ultrasonic sensor, which consistently measures the distance to obstacles in the user's 

path. Upon detecting an object within a set range, the ESP8266 turns on a buzzer and vibration motor to 

alert the user. The reaction is instantaneous, allowing the user to alter course or halt before an impact 

happens. The intensity of vibration or frequency of the buzzer can be adjusted according to the distance, 

providing the user with a clearer sense of nearness. A crucial advancement of this project is the 

incorporation of IoT functionalities. Leveraging the ESP8266's Wi- Fi functionality, the intelligent blind 

stick can access online services and communicate updates to guardians or relatives via platforms such as 

Telegram, Blynk, or Firebase. During an emergency—like when the user faces the same obstacle multiple 

times or activates an emergency button—the system can promptly dispatch an alert message that 

includes the user’s status or present location. This functionality enhances the safety and oversight of 

individuals with visual impairments, particularly when they are walking unaccompanied. The gadget is 

crafted to be lightweight, portable, and efficient in energy use. A small rechargeable battery can power it, 

making it ideal for everyday use. The expense of the parts is negligible, making the system available to 

low-income individuals and simple to produce for widespread use. The initiative emphasizes not just 

technical advancement but also practical usability, user comfort, and sustained reliability. In summary, 

the Smart Blind Stick utilizing ESP8266 signifies a noteworthy technological enhancement compared to 

the conventional white cane. 

Keywords: Smart Blind Stick, ESP8266 NodeMCU, HC-SR04, DHT11, Water Sensor, Buzzer 

Alert System, Obstacle Detection, Assistive Technology, Embedded Systems, Mobility Aid, 

Real-Time Monitoring, Low-Cost Design. 

 

I. Introduction 

Visual impairment is one of the most challenging disabilities affecting millions of individuals worldwide. 

According to global health reports, a significant portion of the visually impaired population relies on 

traditional mobility aids such as white canes or guide dogs. While these tools have served as foundational 

support systems for decades, they possess several limitations in addressing the diverse challenges 

encountered by visually impaired individuals in modern environments. The traditional white 
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cane, for instance, allows users to detect obstacles only upon physical contact, which often results in 

delayed response times and may lead to avoidable accidents. Furthermore, it is ineffective in detecting 

obstacles located above waist level, such as hanging signboards, rear-view mirrors of parked vehicles, or 

low-hanging branches. These limitations have encouraged engineers and researchers to explore improved 

technological solutions that ensure safer and more independent mobility for visually impaired users. 

The rapid evolution of embedded systems, Internet of Things (IoT), and sensor-based electronics has 

created a fertile environment for designing smarter assistive technologies. Among these emerging 

solutions, the concept of a "Smart Blind Stick" has gained popularity due to its potential to transform a 

simple mobility aid into an intelligent navigation system. This project focuses on developing a Smart 

Blind Stick using the ESP8266 microcontroller, a Wi-Fi-enabled, cost-effective, and highly efficient 

platform suitable for IoT-based applications. The objective is to develop a device that not only detects 

obstacles from a distance but also alerts the user in real-time through an intuitive feedback mechanism, 

such as buzzing or vibration. Additionally, the inclusion of wireless communication enables remote 

monitoring and emergency response capabilities, making the device more comprehensive and useful for 

both users and caregivers. 

Modern urban environments are becoming increasingly complex, with crowded streets, uneven pavements, 

fast-moving traffic, and various unpredictable obstacles. For the visually impaired, navigating such 

conditions can be daunting and often dangerous. Traditional tools are inadequate in providing early 

warnings about such obstacles, thereby reducing the user’s confidence in independent mobility. The Smart 

Blind Stick aims to address these challenges by integrating sensing technologies like ultrasonic sensors, 

vibration motors, buzzers, and optional modules like water detection sensors, infrared sensors, and GPS 

modules. By using ultrasonic sensing, the device detects obstacles without physical contact, thereby 

extending the user’s reaction time and improving safety. For instance, when the user approaches an object 

within a predefined distance—say 50 or 80 centimeters—the ultrasonic sensor sends signals to the 

ESP8266 microcontroller. In response, the system activates the vibration motor or buzzer, alerting the user 

to take corrective action. This early alert mechanism helps in minimizing the chances of accidents. 

 

II. Literature Survey 

This paper presents an IoT-enabled smart blind stick designed to support visually impaired individuals in 

safe navigation. Ultrasonic sensors detect obstacles within a 3-meter radius, and a NodeMCU module sends 

alerts via vibration and audio feedback. The system also integrates fall detection and GPS-enabled location 

tracking. Experimental results show a 92% obstacle-detection accuracy in indoor and outdoor 

environments. The solution is low-cost, energy-efficient, and easy to carry.[6] 

The study explores a real-time object detection stick using ultrasonic, infrared, and LDR sensors. The 

device alerts users through a buzzer and vibration motor when obstacles, pits, or low light conditions are 

detected. A microcontroller-based architecture ensures fast processing with minimal power consumption. 

Field tests suggest the design improves mobility and situational awareness for visually impaired users.[4] 

This work introduces a smart walking stick that integrates IoT for emergency notification. When the 

user presses an emergency button or when the system detects danger, an SMS alert with GPS location is 

sent to registered contacts. The stick includes obstacle detection, ultrasonic ranging, and an anti-slip grip. 

The prototype demonstrates reliability and supports independent mobility.[9] 

A multi-sensor navigation stick combining ultrasonic, temperature, and soil-moisture sensors is proposed. 

The design warns users of obstacles, water-filled areas, and fire hazards. A compact PCB layout reduces 

overall weight, allowing comfortable long-term use. Testing in 15 real-world scenarios shows a high 

degree of user safety.[2] 

 

III. Methodology 

The methodology of the Smart Blind Stick project focuses on developing a simple, reliable, and low- cost 

assistive device for visually impaired individuals. Unlike IoT-based systems, this design works 

independently without internet connectivity. The system provides real-time alerts using sound (buzzer) and 

optional vibration feedback. 

The main controller used in this project is the ESP8266 NodeMCU, which processes sensor inputs and 

controls output alerts. The system follows a structured approach including hardware setup, programming, 

integration, and testing. 
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3.1 System Overview 

The Smart Blind Stick consists of the following main components: 

 ESP8266 NodeMCU (Microcontroller) 

 HC-SR04 (Obstacle Detection) 

 DHT11 (Environmental Monitoring) 

 Water Sensor (Water Hazard Detection) 

 Buzzer (Alert System) 

 Rechargeable Battery 

 Connecting Wires and Stick Structure The 

working principle is based on: 

Input (Sensors) → Processing (ESP8266) → Output (Buzzer Alert) 

 

3.2 Algorithm Design 

The software follows a continuous loop algorithm: 

Step 1: Initialize system 

Step 2: Read ultrasonic sensor, Calculate distance 

Step 3: Check obstacle condition. If obstacle detected → Activate buzzer based on distance 

Step 4: Read water sensor. If water detected → Activate continuous buzzer 

Step 5: Read DHT11 data. Store or display temperature and humidity values (optional) Step 6: 

Repeat loop 

This ensures real-time monitoring. 

 

IV. Conclusion 

The Smart Blind Stick using ESP8266 is developed using a structured and systematic methodology 

involving sensor integration, real-time processing, and sound-based alert mechanisms. The ultrasonic 

sensor detects obstacles, the water sensor detects wet surfaces, and the DHT11 monitors environmental 

conditions. The ESP8266 processes all inputs and activates the buzzer to warn the user. 

The workflow ensures continuous scanning, instant processing, and immediate alert generation. The 

system is energy-efficient, low-cost, and suitable for daily use. This methodology provides a practical and 

effective solution for improving mobility and safety for visually impaired individuals without relying on 

internet connectivity. 
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