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Abstract: The navigation system is expected to have "three core technologies", 

namely: construction of 3D map based on SLAM technology, information collection 

based on deep learning machine vision, and anti-shake platform design. The 

three-dimensional map constructed by SLAM technology provides accurate navigation 

for the blind, and conveys information through voice broadcast as a prerequisite; The 

most critical external actual information collection is to use the depth learning 

algorithm to optimize the camera information collection and improve the information 

collection degree; Considering the convenience and practicability of users, based on 

the chicken head principle, the anti-shake platform is designed. In addition, this system 

plays an important role in creating green, sustainable development enterprises and 

enhancing innovation awareness. 
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1. Introduction 

In today's society, the main tools to assist the blind to travel are guide dogs, blind roads, 

blind sticks, etc, However, according to the statistics of national authorities, China, as 

the country with the largest number of blind people in the world, has about 5 million. 

However, the price of a well-trained guide dog is as high as hundreds of thousands and 

the number is small, and blind people generally have no economic ability and 

opportunity to buy it. The training period of a guide dog is long, and its working life is 

only eight to ten years. After reaching the deadline, it will retire. It has no strong 
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repeatability and is not suitable for modern society. However, the blind road and blind 

cane are also very limited in helping the blind. They can‘t fully adapt to the complex 

road conditions, are easy to wear and tear, and are difficult to facilitate the daily life of 

the blind. Based on this situation in the contemporary society, the idea of creating a 

three-dimensional blind navigation system with high security, humanization and low 

cost with headphones as the carrier arises spontaneously. 

3D stereo navigation system for the blind based on machine vision The system uses 

earphones as the carrier to guide the blind in real time, which is convenient to carry, 

can greatly reduce costs, and will meet the needs of the market more. Our project can 

be mass produced through industrial production, with low cost, average consumption 

level and high cost performance. The family members of the blind can know the user's 

location more conveniently and accurately, so that the user can have more security. 

The blind can have a safer and more convenient life through the headset. 

market analysis [1]:  

According to the statistics of the national authoritative department, China, as the 

country with the most blind people in the world, has the defects of high price and low 

portability for blind people, which are widely used and popular; And the feasibility study 

of our product blind travel product has very significant practical significance. First of all, 

blind people have many difficulties in contacting with the outside world because of their 

own conditions. The application of blind travel products can not only improve the safety 

of blind people's travel, but also enrich their lives. Secondly, although blind people live 

in the same society as ordinary people, unfair treatment is very common due to 

disability. More people should know about and recognize the disabled, build a good 

social style of mutual assistance, and promote harmonious coexistence among the 

social masses. At present, the rapid development of Bluetooth technology and 

navigation positioning can achieve high-quality effects when making travel products 

for the blind, which plays an important role in creating green and sustainable 

development enterprises and improving innovation awareness. With the development 

of the times and the progress of the society, in the big data, 5G and AI environment, it 

provides great convenience for the development and research of blind travel products. 

The team makes full use of advanced science and technology to design a safe, 

humanized and low-cost blind travel equipment, so that blind people can enjoy the 

benefits of this era, and also lay a solid foundation for building a harmonious society, 

And provide important support for the great rejuvenation of the Chinese nation. We 

hope to make practical help to facilitate the life of the blind. 

technical analysis [2]: 

At present, most of the advanced driving assistance systems on the market are 

equipped with millimeter wave radar. The development of this technology points out 
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the direction for the construction of three-dimensional maps. Proximity sensing uses 

the high range resolution of radar and its ability to detect obstacles in close range. The 

phase of FMCW radar receiving signals is extremely sensitive to small changes in target 

position, which can be used to improve road safety and provide security for blind 

people to travel. At the same time, the computer vision technology of deep learning 

also plays an important role. The technology is mainly divided into two modules: target 

recognition and bad environment perception. Through the collection and analysis of 

real-time road conditions and environmental change information, the user's action path 

is adjusted in a timely manner. At present, there are multiple real-time monitoring 

algorithms. The project selects the SSD algorithm (Single Shot MultiBox Detector), 

which optimizes the problem of YOLO accuracy decline, At the same time, it retains the 

characteristics of high speed. In terms of ensuring the use of the product, the binocular 

camera is installed on the micro platform on the headset to stabilize the platform and 

ensure the accuracy of information collection. 

Analysis of advantages and disadvantages [3]: 

Advantages: It is inconvenient for blind people to travel. In modern society, guide dogs 

are mostly trained to help them travel. However, the training cost of guide dogs is high, 

and it is not suitable for modern society. The blind navigation headset can better solve 

this problem, so that the travel of blind people is more suitable for modern society. This 

work integrates various technologies into one device, greatly reducing the tools that 

blind people carry when traveling. It can also enable the blind to avoid roadside 

obstacles more accurately, and has the functions of identifying obstacles, guiding 

direction and positioning. At the same time, it has the following advantages: 

1. It can be mass produced through industrial production, with low cost, average mass 

consumption and high cost performance. 

2. The family members of the blind can know the user's location more conveniently and 

accurately, so that the user can have more security. 

3. The blind can have a more convenient life through the headset. 

Disadvantages: Although our project uses a variety of technologies, the key difficulty 

lies in how to achieve the perfect integration of the above three technologies. At the 

same time, there are difficulties in the realization of these technologies. It still requires 

a lot of effort to implement this project. At the same time, we should think about how 

to make it easier for users to operate the device. The company is small and has not 

really entered the market. To sum up, we should give full play to the advantages of the 

enterprise and seize the opportunities, take advantage of the unique advantages of 

technology to enter the market, develop the market and open the popularity in the 

industry. In view of the disadvantages and threats, we should skillfully use technical 

barriers to avoid risks. 
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2. Application of algorithm 

2.1 Construction of 3D map based on SLAM technology 

Vision sensor technology and a millimeter-wave radar system to enable driving 

assistance, which we can apply to our project, the Long Range radar (LRR) supports a 

variety of functions and can easily handle distances of 30 to 200 meters, and the short 

range radar (SRR) can detect distances of less than 30 meters. Proximity sensing 

makes use of the radar's high range resolution and its ability to detect obstacles at 

close range. The phase of the signal received by FMCW radar is extremely sensitive to 

small changes in the target position, which can be used to improve road safety and 

provide guarantee for blind people to travel. 

With the help of radar, we need a device to act as an "eye," and we want to observe the 

trajectory of objects moving around us. The device (both hardware and algorithm) that 

accomplishes this motion estimation is called Odometry. If an odometer relies primarily 

on visual sensors, such as a monocular or binocular camera, we call it a visual 

odometer. Like traditional odometers, the main problem with visual odometers is how 

to estimate the motion of the camera from several adjacent images. 

SLAM (Simultaneous Localization and Mapping), also known as CML (Concurrent 

Mapping and Localization), simultaneous localization and map construction. Machine 

vision mainly uses the computer to simulate the visual function of people, extract 

information from the image of objective things, process and understand, and finally 

used in the actual detection, measurement and control. 

The system integrates the millimeter wave radar device, GPS positioning system and 

binocular camera, and uses the millimeter wave radar device to detect the position of 

obstacles in real time. GPS is used to locate the current location, odometer camera is 

used to detect the signal light and pedestrian movement track, three-dimensional map 

is constructed with SLAM technology, and more accurate navigation is provided to the 

blind through voice. 

2.2 Information acquisition in machine vision based on Deep learning  

Deep learning computer vision technology plays an important role in 3D navigation 

system for blind people. Broadly, it can be divided into two modules: (1)Target 

recognition. In this process, the GPS system and computer vision system are mainly 

used. The GPS system is used to make global planning of the traveling route, and the 

computer vision system is used to detect and adjust the real-time road conditions, so 

as to further guide the blind accurately.（ 

Environmental perception. Considering that dust, rain, insufficient light and other 

factors affect the accuracy of camera information collection, deep learning algorithm is 

adopted to optimize the information collected by the camera and improve the accuracy 

of information collection. 
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In the process of blind people moving, the navigation system needs to make decisions 

on the next step according to traffic signs, surrounding road conditions, etc., while the 

identification of the surrounding environment requires the system to recognize the 

target first. Currently, there are a variety of real-time monitoring algorithms, and the 

project [4] chose the SSD algorithm (Single Shot MultiBox Detector), which optimizes 

the problem of declining accuracy of YOLO while retaining the feature of high speed. 

 
Fig.1 SSDnetwork structure 

At present, the environment perception is mainly accomplished by laser radar and 

other precision instruments, but computer vision technology is still needed to play an 

important role in the environment perception. The navigation system for the blind 

mainly relies on the use of laser radar to measure the distance of close-range objects. 

However, the use of radar to measure the distance is greatly affected by the weather. 

Under heavy rain, fog and other environments, the laser distance decreases sharply, 

which requires the deep learning of the computer to play a role. 

Deep learning mimics the visual function of the human brain -- the process of abstract 

iteration. Convolutional neural networks, or CNN, are often used in computational 

vision. It is good at image processing, image classification retrieval, target location 

detection, face recognition and other aspects have important applications. So it can 

identify targets more accurately and make accurate judgments in bad weather. 

 
Fig.2 CNNmulti-layer structure 
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2.3 Design of anti-shaking platform 

Considering that dust, rain, lack of light and other factors affect the accuracy of camera 

information collection, we will learn from the anti-shaking platform of mobile phone, 

camera, head and other related equipment, design a small platform inside the headset, 

and install the binocular camera on the micro platform, so as to make the platform 

stable and ensure the accuracy of information collection. 

We take the internal anti-shaking of the product, that is, by moving the CMOS for 

anti-shaking. If the body shakes for a moment while wearing 

headphones, the image of the light reflected in the camera will move in a certain 

direction. In this case, the binocular camera moves the whole sensor in the same 

direction and at the same speed, so as to resist the effect of shaking  

as much as possible. 

 

3. Conclusion 

In the current environment of 5G and artificial intelligence, intelligent voice interaction 

technology and scene recognition technology are becoming more and more mature, 

but the practical application degree is relatively shallow and the function is relatively 

simple, and the problem of free travel and autonomous travel for the blind has not 

been completely solved. We will make full use of long-distance radar, SLAM real-time 

positioning and map construction technology, Bluetooth, GPS positioning system, SSD 

algorithm, CMOS anti-shaking [5] and other technologies, so that blind people only 

need to wear navigation headphones to realize free travel. In addition, wireless data 

can also establish a new way of interaction, so that the blind travel more comfortable, 

safe, convenient. When making travel products for the blind, we will try our best to 

achieve high quality and low cost effect, which plays an important role in creating 

green and sustainable enterprises and enhancing the awareness of innovation. 
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