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Abstract 

Obstacle avoidance and navigation are major problems for blind people. They need help 

to cross the road safely. In this paper, we develop a wearable device based on the Android 

system for the blind group - "Blind-Assisted Intelligent Navigation System". It is small in size, 

easy to wear, and inexpensive to use. It is suitable for home area applications for all economic 

levels. It can help the user achieve positioning and navigation functions, so that the user can 

travel alone. At the same time, the obstacle prediction can avoid risks, and voice interaction 

can provide better convenience and safety to users. 

 

Keywords: Blind Navigation System, Wearable Devices, Visually Impaired Assistive 

Technology, Infrared Obstacle Avoidance. 

 



The 2018 International Conference on Information Management (ICIM 2018)           Taiwan, 2018/6/3  

 

 

  

Blind-Assisted Intelligent Navigation System for Visually Impaired 

People Based on Android 

I. INTRODUCTION 

According to World Health Organization (WHO), there are 39 million people are 

estimated to be blind, and 246 million have low vision. About 90% of the world's purblind 

live in low income circumstances [1]. These people face many difficulties to perform their 

daily activities. Navigation and path finding are the most challenging activity for visual 

impaired patients.  

Due to the lack of vision, blind people have some visual obstacles to acquisition of 

environmental information. But they have a higher sensitive haptic than sighted persons. How 

to get more information on surroundings is vital for blind and visually impaired people. 

Nowadays the white cane is widely used by low income person while guide dog assist middle 

and high income [2]. The former is limited in its detection range and the latter would take 

more time to train.  

In this paper, we develop a wearable device based on the Android system for the blind 

group - "Blind-Assisted Intelligent Navigation System". The IoT technology is applied to the 

navigation path and obstacle prediction, and at the same time, through the cloud computing 

technology, common routes will be stored in the cloud. Our system is consisted of a 

low-power microcontroller as the main control modules, an infrared detector, and an 

intelligent headset. Any data will be processed and analyzed on the smart phone through 

wireless mobile communication. After the journey, all data will be transferred to the cloud. 

The "Blind-Assisted Intelligent Navigation System" is small in size, easy to wear, and 

inexpensive to use. It is suitable for home area applications of all economic levels. It can help 

the user achieve positioning and navigation functions, so that the user can travel alone. At the 

same time, the obstacle prediction is to avoid risks. And voice interaction provides better 

convenience and safety. 

II. RELATED WORK 

 

Brilhault et al, developed an assistive technology based on Global Positioning System 

(GPS), Geographical Information System (GIS), and map-matching adapted to blind 

individuals. The commercial GIS system was modified to improve the estimation of the user's 

position. However, the device has not been integrated with the navigation system to improve 

its eligibility [3]. 

Benjamin conducted research on assistive technologies for the visually impaired people. 

He developed a laser cane that emits infrared light pulses. The photodiode receives the 
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reflected light through the receiver lens. The triangulation method is used to calculate the 

distance between the user and the obstacle based on the angle of reflected light [4]. 

Many navigation equipment and guidance systems for visually impaired people are 

developed from the perspective of machine cognition and blind cognition to help the visually 

impaired persons travel [5][6]. Steve Mann and S. Scheggi proposed navigation system that 

are equipped integrated cameras in order to identify the characteristics images and use 

vibration motors to prompt the blind, cameras and vibration motors are integrated with the 

helmet [7][8]; N. Mahmud et al. use ultrasonic array to detect geographic objects, different 

distances with different vibration patterns alert visually impaired [9][10]. 

III. INFRARED OBSTACLE AVOIDANCE AND MASTER SIDE 
 

3.1 Infrared obstacle 

In Figure 1, crystal Y1, capacitors C1, C2, U1A, R2, R3 form a 38KHz carrier oscillation 

circuit, and MC14011 is a logic NAND gate. U1B inverts the 38KHz oscillating signal and 

isolates the signal interference at the front and back stages. P11 is connected to a one-chip 

computer P1 and mouse is used in the one-chip computer to control the signal of the object 

and output the data, 38KHz signal and P11 end at a NOR gate. Which are exported, and finish 

the modulation of the signal. 

 

Figure 1. Pulse hardware circuit diagram 

 

The SCM processes the data, and the timer generates a 38KHz carrier wave to modulate 

the infrared signal. The infrared receiver is used to amplify, decode, and level-shift the 

infrared signal. 

In order to evaluate the effectiveness of our infrared obstacle avoidance detection, we 

simulated the travel scene realistically and we observed that the error was about 3%. It shows 

the effectiveness of our method. 
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3.2 Main Controller 

The STC89C52 microcontroller is used as the main controller. It features an ultra-low 

power consumption, and faster than the standard 8051 series microcontrollers, strong 

anti-interference ability, and support of ISP online programming. Its 8K space can be 

re-erased, 1000 flash read-only memory, 256 bytes Random Access Data Memory (RAM), 32 

IO ports, two 16-bit programmable timer counters. Its instruction set is compatible with the 

traditional 8051 series microcontroller instruction set, reducing the difficulty of system 

software development as well as the circuit design. 

 

Figure 2. Main controller map. 

 

The working voltage of the microcontroller power supply is 4.5V-5.5V, and its working 

voltage requirements are relatively strict. It is planned to use the voltage after the battery is 

connected in series to supply power to the circuit. This solution is simple and easy, and the 

production cost is low. 

IV. SYSTEM ARCHITECTURE 
 

In view of the above infrared obstacle avoidance method, we propose a blind assisted 

intelligent navigation system, as the Figure 3 shows. It consists of wearable devices, smart 

phones and cloud. We have also developed WAN transport between the front-end and smart 

phones, and between smart phones and the cloud. In our system, the smart phone serves as a 

control center, which collects the raw data from the wearable device, and output it back to the 

user via voice. 
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Figure 3. The architecture of the system. 

 

Below we introduce our "Blind-Assisted Intelligent Navigation System" in details. 

A. Wearable devices： 

In wearable devices, we use infrared sensors, wireless communication devices, 

microcontrollers, and hats as components. When the user wears a hat, the wearable device 

starts up. The user speaks the destination through voice interaction and transmits it to the 

smart phone’s application. After the data processing, the voice is returned to the user for 

navigation services. During the walk, the infrared sensor and the GPS operate 

continuously. The infrared sensor continuously scans the surrounding environment of the 

user, analyzes the possibility of the presence of the obstacles, and feeds back to the user in 

time. 

B. Control Center: Smartphone 

The control center, which is the APP terminal of the smart phone, receives the voice 

interaction information data transmitted from the user through the headset microphone 

and returns the voice to the user according to the user's demand. It also accepts obstacle 

detection data and GPS data from the wearable device, updates positioning and navigation 

data in time, and feeds navigation information and obstacle information back to the user 

via voice. 

After the trip, the control center uploads all the data of the trip to the cloud and retains 

it. When a certain order of magnitude is reached, machine learning can be performed to 

make our device's navigation and obstacle detection more accurate and rapid. 

C. Cloud Server and Database 

We build the cloud on a tomcat server with fixed IP address, and use the JDBC to store 

the data in a MySQL database. In the future we will transplant the server to a cloud server, 

e.g., on the Aliyun platform, thus providing the service to the public. 
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V. SYSTEM MODULE AND MOBILE INTERFACE 
 

5.1 Location Information Module 

We perform positioning via GPS modules and network data, and provide navigation 

services. Users can choose to send their location information to their families in real time to 

ensure their own safety. The navigation system can be used to obtain the corresponding bus 

lines. 

5.2 Voice interaction module 

The user gives all the instructions to the device through the voice, such as the 

requirement to broadcast the current position, and broadcasting the navigation route, bus route 

after the voice input starts and stops. 

5.3 Infrared obstacle avoidance module 

During the walk, the device continuously scans the user's surroundings with infrared 

light, analyzes the possibility of the presence of obstacles in the vicinity, and notifies the user 

the possible risk. 

5.4 51 Communication module 

Based on the TCP protocol, the position and orientation detection data of the obstacle on 

the master control end can be received. 

5.5 Voice Control Module 

Based on the Xunfei Technology API, Android, Linux system intelligent hardware 

solutions can be applied to robots, smart homes, smart speakers, car, television, handheld 

devices and other fields, with far-field noise reduction, full-duplex interaction, sound source 

positioning, and contextual dialogue capabilities. It can be applied to such fields as voice 

assistant, intelligent customer service, map navigation, and information inquiry. It has various 

capabilities such as voice wake-up, voice recognition, speech synthesis, and semantic 

understanding. 

5.6 Map positioning navigation module 

Using Baidu API, by combining comprehensive and accurate road network information 

with real-time road conditions, using powerful route algorithms to plan routes and guide users 

to their destination. There are three navigation methods: driving, cycling, and walking, to 

meet the need for navigation in different scenarios. 

5.7 Smart phone interface 

A. Navigation settings.  

The user's family can set up common routes, common locations, etc., which are 

convenient for users. After the user gives instructions to the device through voice, the 

voice control module analyzes and sends the information to the map positioning 

navigation module. After the map positioning and navigation module is processed, the 

navigation plan is feedback to the user through voice. 
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When the user's speech rate is too fast or the surrounding environment is too noisy, the 

voice control module will return the voice, waiting for the user to confirm, and then send 

it to the map positioning navigation module. 

B. Obstacle monitoring settings.  

If the infrared sensor detects an obstacle, the information will be transmitted to the 

control center through the communication module. The control center transmits the data to 

user through the voice control module to avoid obstacles. 

C. Voice interaction settings.  

In normal, the user can use this function to train the voice control module to enhance 

the accuracy of the user's voice recognition. 

D. Cloud storage settings.  

After the trip, the control center uploads all the data of the trip to the cloud and retains 

it. When a certain order of magnitude is reached, machine learning can be performed to 

make our device's navigation and obstacle detection more accurate and rapid. 

VI. SUMMARY 
 

In this paper, we use a method of infrared obstacle avoidance and develop a “blind 

assisted intelligent navigation system”. In addition, it also uses route navigation planning, 

voice interaction and other functions. We combine the Android application with a portable 

MCU and use an ordinary cap as a carrier to build a wearable device designed for the blind. 

This design is an innovation in itself. From the perspective of evaluation and prototype, the 

method proposed in this paper is low-cost and easy to operate. With high reliability, the 

STC89C52 master device used has a very high service life and is worthy to be popularized. 

Our system can be connected with other indoor localization techniques [11-17] to help 

improve our daily life. 
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