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Abstract 
According to surveys, safety accidents caused by geological disasters every year cause 
serious economic losses and many casualties. In response to this phenomenon, we 
designed and developed an intelligent traffic warning sign system. This system is mainly 
composed of three parts, which are the physical part of the warning sign, the early 
warning system, and the information feedback system. On the basis of the original 
traditional traffic warning signs, adding its early warning, information feedback and 
other functions can effectively guarantee the safety of the personnel and reduce the loss 
of the life safety of the personnel due to geological disasters. At the same time, the road 
conditions are updated in real time. After the disaster occurs, the road conditions can be 
updated in time, and the information can be transmitted to the cloud platform. After the 
relevant departments learn the news, they can take timely measures to repair the roads, 
which can improve efficiency and solve the inconvenience caused by road damage as 
soon as possible. 
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1. Introduction 

According to surveys, in 2019, a total of 6,181 geological disasters occurred nationwide, causing 211 
deaths, 13 missing, 75 injuries, and direct economic losses of 2.77 billion yuan. A total of 948 
geological disasters were successfully forecasted across the country, involving 24,478 people with 
possible casualties, and avoided direct economic losses of 830 million yuan, 2008-2019. An average 
of 13,249 geological disasters occur each year, while the average annual successful forecast is only 
about 1015.It can be seen that the frequent occurrence of geological disasters in our country not only 
caused heavy casualties, but also blocked roads, affected the passage of vehicles, and indirectly 
wasted the time of passers-by. On the one hand, the intelligent traffic warning sign system predicts 
the occurrence of geological disasters in advance. If it reaches a certain index, it will notify the passing 
vehicles and the road conditions ahead through the sign; if it is dangerous, it will remind passing 
vehicles not to choose this road as much as possible. After a geological disaster occurs, the system 
will notify pedestrians that the front is impassable through warning signs. At the same time, it will 
transmit real-time information to the navigation system and promptly change the driver's driving route, 
inform relevant departments, and repair the road. This system can detect in time when danger occurs, 
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and warn pedestrians to avoid traffic accidents, causing casualties and unnecessary economic losses. 
Inform people who have not traveled here in advance through navigation, re-plan the route, save their 
time, and maintain normal social road order. 

 
Fig. 1 Traffic inconvenience caused by geological disasters 

2. Overall narrative 

The intelligent traffic warning sign system is mainly composed of three parts, which are the physical 
part of the warning sign, the early warning system, and the information feedback system. Different 
systems have different purposes. The physical part of the warning sign is mainly used as a medium 
for transmitting information. When a disaster does not occur but the risk factor reaches a certain value, 
the warning sign will trigger the light-emitting device to serve as a reminder. The early warning 
system mainly uses relevant sensors to perceive relevant measurement information. For example, in 
the case of debris flow and mountain torrent disasters, sense the amplitude and frequency signals of 
mountain torrents and debris flow, and then use the transmission system to transmit the information 
to the corresponding equipment, so that the relevant departments and the central early warning sign 
system have mastered the debris flow and mountain torrent disasters before the disaster arrives. For 
relevant information, timely measures should be taken to make the warning signs illuminate and act 
as a warning On the one hand, the information feedback system is mainly aimed at feeding back 
relevant disaster information and road information to the cloud platform after the occurrence of 
geological disasters, so that the cloud platform will then transmit the information to the relevant 
navigation APP to update the road conditions in real time, so as to ensure the safety and loss of 
personnel. Time loss and economic loss are minimized; on the other hand, relevant road damage 
information and disaster information are fed back to the relevant government traffic management 
department so that it can take corresponding measures to repair roads in a timely manner and pay 
attention to the disaster-stricken areas. 

 
Fig. 2 Schematic diagram of system flow 
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Fig. 3 Schematic diagram of system flow 
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3. The physical part of the warning sign 

The shape of the warning sign is traditional, the triangle sign is yellow as the background, and the 
font "Danger ahead" uses red LED lights, which can be used as a warning. The internal part is 
equipped with a power supply circuit and an Esp8266 single-chip microcomputer. 

4. Early warning system 

The early warning system adopts different sensor equipment for different geological disasters. The 
mud-rock flow flood disaster mainly uses soil water content sensors. The soil water content sensor 
senses the amplitude-frequency signals of mountain torrents and mud-rock flows. Rockfall disasters 
use vibration sensors to convert engineering vibration parameters into electrical signals. After the 
electronic circuit is amplified and calculated according to the risk factor, if it exceeds the 
corresponding factor, the early warning information will be transmitted to the Esp8266 single-chip 
microcomputer through the corresponding transmission system to control the operation of the light 
warning circuit and the traffic indicator light to play a warning role. 

5. Information feedback system 

The core elements of the information feedback system are sensors, single-chip microcomputers, 
infrared paired tubes, and cloud platforms. Among them, the soil moisture sensor or vibration sensor 
uses a 0-1 planning algorithm to quantify its steepness, quantify the safety degree of sensor protection, 
limit the number of sensors, and place the sensors in a reasonable place. The infrared pair tubes are 
placed on both sides of the road prone to geological disasters, and the positions are reasonably placed 
through calculation; the single-chip microcomputer is placed inside the warning sign. 

The information feedback system is mainly divided into two parts: before the occurrence of 
geological disasters, and after the occurrence of disasters. The first situation: before the occurrence 
of geological disasters, the relevant parameters are converted into calculable quantities through the 
sensor, and then the risk coefficient is calculated. If the risk coefficient exceeds a certain value, the 
predicted information is transmitted to the Esp8266 single-chip computer through the transmission 
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circuit, and at the same time the single-chip computer The WIFI module is connected with Alibaba 
Cloud, and the Internet of Things platform is used to update the driving route of the relevant 
navigation APP in a timely manner to avoid dangerous areas.The second situation: After the 
geological disaster occurs, the infrared pair tubes on both sides of the road are blocked for a long time, 
then the road monitoring circuit is triggered, and the circuit transmits the road blocking information 
to the cloud through the Esp8266 single-chip microcomputer. 

6. Technical R&D level  

6.1 Project research content 

The project studies how to reasonably predict the occurrence of natural disasters, how to timely 
transmit information to the cloud platform after the disaster occurs, and select the algorithms required 
for the reasonable placement of sensors. How to connect with the cloud platform. How to choose the 
right sensor. 

6.2 Technical plan for project implementation 

In debris flow disasters, we use soil water content sensors to measure the soil water content of the 
mountain, and determine the risk factor based on the water content. When the risk factor exceeds the 
upper limit, the system issues early warning information and the warning sign emits a yellow light. 
We use soil moisture sensors in debris flow disasters, and vibration sensors in rockfall disasters. The 
soil moisture sensor uses a 0-1 planning algorithm to quantify its steepness, quantify the safety degree 
of sensor protection, and limit the number of sensors to select a reasonable placement point. Connect 
with Alibaba Cloud through the WIFI module of esp8266. After the disaster occurs, the information 
of the disaster occurrence can be transmitted in time through the infrared pair of tubes on both sides 
of the road. 

 
Fig. 4 Soil moisture sensor 

 
Fig. 5 Vibration sensor 

6.3 Key technologies and innovations of the project 

The key technology is to use a 0-1 plan to reasonably place the sensor location, and use a WIFI 
module to connect to the Alibaba Cloud platform. 

Innovation point: The use of the Internet of Things platform is in line with the current trend of the 
"Internet of Everything". A certain degree of disaster prediction can be made to avoid casualties. 
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7. Future Outlook 

The product is connected to the Internet of Things platform, in line with the current era of "Internet 
of Everything", allowing users to more easily understand the dangerous conditions on the road. 

If the product goes on sale, it can replace the traditional warning signs to a certain extent and gain a 
certain position in the market. Although the cost of this product is more expensive than traditional 
warning signs, its added functions are unmatched by traditional warning signs. Therefore, the product 
has a high cost performance, so it can sell well in the market and win a lot of profit. As far as the 
current market is concerned, there are not many smart warning signs, and the warning signs 
themselves have a certain charity, so they can have a good image in the hearts of consumers, making 
the product have a certain competitive advantage. 

8. Conclusion 

In this paper, an intelligent traffic warning sign system that can realize early warning functions is 
designed for common geological disasters. Based on the original warning signs, the addition of early 
warning, information feedback and other functions can well reduce the losses caused by geological 
disasters to people on the road. Has a strong practical significance. 
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