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Abstract: This project is based on the technology of Big data, cloud computing and 

Internet of things, aiming to create an intelligent, safe and efficient transportation risk 

assessment, detection and forecast warning and real-time monitoring system for 

Special Vehicles. During the development of the project, the basic cleaning conversion 

is carried out for the real-time logistics transportation data of the remote acquisition, 

and based on this data, the scattered road traffic information is integrated into the 

available information through support vector machine (SVM), and finally the 

classification of the Logistics transportation status is Given. Different levels of alerts 

or alerts are given for different status categories, and statistical reports of related 

queries are given at different time periods. After the implementation of the project 

can be in a timely manner of Special vehicles of various states to provide early warning, 

to ensure the transport company Special Vehicle Transport safety, the establishment 

of a safe and efficient transport ecological circle. 
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1. Introduction 

At present, China is at a stage where public security incidents are prone to occur, 

frequently occurring and frequently occurring. The total number of the public security 

problems is high, the complexity is increasing, potential risks and new hidden dangers 

are also increasing, the prevention and control of emergencies are increasingly difficult, 

the task of maintaining public security is important and arduous. Especially in the 

current period of rapid informatization and internationalization, new technologies such 

as the Internet of things, big data and cloud computing facilitate the development of 

public security science and technology, but they have also given rise to new risks and 

posed new challenges to public safety science and technology work. Although the gap 

between China's core technologies of public security risk assessment, monitoring, 
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forecast and early warning, emergency response and rescue, and comprehensive 

security has been narrowing, there is still a large gap in general. Therefore, it is of 

great strategic significance and practical need to improve the scientific and 

technological innovation system of public security to provide scientific and 

technological support for the comprehensive improvement of public security guarantee 

capacity and the construction of a security society. 

The safety of special vehicle in transportation is an important part of public safety. 

Special vehicle in the process of transportation, there are explosions, fires, leakage, 

poisoning, pollution and other major safety concerns, coupled with the drivers may 

exist in the process of vehicle driving overspeed irregularities phenomenon, such as 

carrying inflammable, explosive, poisonous, radioactive and other dangerous goods 

transport vehicle in the event of an accident, can lead to disastrous consequences. In 

addition to economic losses, it will also cause serious social problems such as 

environmental pollution and the safety of people around. How to solve the problem of 

real-time safety monitoring and management in the transportation of dangerous 

goods, so as to improve the safety level of the entire transport industry of dangerous 

goods, is an urgent social problem. 

Gps-monitoring equipment has been used as a necessary equipment for dangerous 

goods transportation vehicles in major cities across the country. Informationization 

means such as application of Internet of things at the same time, to establish a 

relatively perfect special vehicles supervisory system, the special vehicle can be real-

time monitoring, to strengthen the tracking of dangerous goods transport relief and 

scheduling management, relevant departments can effectively supervise the driver 

violations, such as speeding, fatigue driving is speeding, anchor, captured, and so on 

and so forth of the transport vehicle alarm and automatically shut down measures, 

reduce the incidence of traffic accidents, increase safety factor for special vehicles, 

improve the operation efficiency of enterprises, to guarantee the driver personal 

property safety and transportation safety also has the positive significance. However, 

this kind of mandatory supervision system regulates a large number of vehicles with 

a large amount of data and a single method for data return demonstration. For the 

company where the special vehicle is located, accurate monitoring cannot be achieved 

to meet the needs of the enterprise. 

 

2. Technical route design 

This project plans to use microservices architecture as the infrastructure of this project. 

Microservices use multiple services to build an application. Various services are 

independently deployed in different processes, and different services communicate 

through some lightweight interaction mechanisms. In this project, the management 
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of the vehicles involved in the transport of dangerous vehicles, the management of 

transportation articles, the planning of transportation routes, the management of the 

personnel of the company and the passenger, and the interaction with other third-

party systems are all deployed as independent services, and the functions provided 

by various applications are organized to jointly achieve the objectives of this project. 

The technical route proposed for the solution is shown in figure 1. 

 

Figure 1 Technical route proposed for the solution 

 

2.1 Establishment of system infrastructure 

Based on risk assessment and early warning demand analysis of dangerous goods 

transportation, the system infrastructure is established. There are many contents 

involved in the transportation of dangerous vehicles, such as the management of the 

vehicles themselves, the management of transportation articles, the planning of 

transportation routes, the management of the personnel of the company and the 

interaction with other third-party systems. Each piece of content can constitute an 

independent application in which large-scale data support is required. To achieve the 

objectives of this project, a set of infrastructures are required to effectively combine 

the system functions and organize the system data. The solution infrastructure is 

shown in figure 2. 
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Figure 2 Solution infrastructure 

Each hexagon in the figure represents a service, and each service has its own database. 

In addition, a single service can use a particular type of database that meets its needs, 

namely a multilingual consistency architecture. 

 

2.2 Data extraction and transformation 

Since each service has its own database, the data of each application needs to be 

cleaned and transformed to form transport security metadata for upper application, 

as shown in figure 3. 

 

Figure 3 Data extraction transformation 

 

2.3 Data modeling 

The ETL tool is used to format the data and establish the transport data model. Mainly 

includes: 

Data Node = {vehicle information, location information, item information, customer 

information, route information, Data access time} 

Where vehicle information = {license plate, service life, ride information, length and 
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weight} 

Location information = {start longitude, start latitude, start place name, planned end 

longitude, planned end latitude, stop place name, real-time longitude, real-time 

latitude, real-time place name} 

Item information = {item number, item type, hazard class, item form (solid, liquid, 

gas), weight, volume} 

Customer information = {customer number, customer address, customer name, 

contract term}, line information = {planned line} 

 

2.4 Classification of transport data 

The amount of data obtained from the remote end is huge, and when the system is 

established, there is no demarcation of which type of data is normal and which type 

is abnormal. Therefore, on the basis of data structure and taking historical data as 

samples, an unsupervised learning algorithm is designed to cluster the data before 

distinguishing normal and abnormal data by manual calibration. 

The SOM algorithm is adopted without supervised learning algorithm. The idea is 

simple, essentially a neural network with only the input layer, the hidden layer. A node 

in the hidden layer represents a class that needs to be clustered. Training takes the 

form of "competitive learning," where each input sample finds its best match in the 

hidden layer, called its activation node, or "Winning Neuron." The parameters of the 

activated node were updated by stochastic gradient descent method. At the same 

time, the points adjacent to the activation node are updated appropriately according 

to their distance to the activation node. 

Therefore, one of the characteristics of SOM is that the nodes of hidden layers are 

topologically related. This topological relation requires us to determine, if we want a 

one-dimensional model, then the hidden nodes are connected in order to form a line; 

If you want a two-dimensional topological relationship, you can make a plane, as 

shown in figure 4. 

 

Figure 4 Korhonen Network 
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Since the hidden layer has a topological relation, we can also say that SOM can 

discretize the input of any dimension into a discrete space of one or two dimensions 

(uncommon for higher dimensions). Nodes in the Computation layer are fully 

connected to nodes in the Input layer. 

After the topology is determined, the calculation process is started, which is divided 

into several parts: 

1) initialization: each node randomly initializes its own parameters. Each node has the 

same number of parameters as the Input dimension. 

2) for each input data, find the node that best matches it. Suppose D dimension is 

input, namely X={x_i, I =1... D}, then the discriminant function can be Euclidean 

distance: 

 
3) after the activation node I(x) is found, we also want to update the nodes adjacent 

to it. Let S_ij represent the distance between node I and j, and for nodes adjacent to 

I(x), assign them an update weight: 

 
Simply put, nearby nodes are less updated based on distance. 

4) the parameters of the node are then updated. Update according to gradient descent 

method: 

 
Iterate until it converges. SOM can effectively distinguish data categories, and the 

convergence effect is shown in figure 6。 

 

Figure 4 SOM convergence effect 

 

2.5 Classifier training 

1) risk assessment classifier 
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After data classification, manual calibration of normal data and abnormal data. Using 

the calibrated data as positive and negative samples, the supervised learning classifier 

was trained. 

There is a supervised learning classifier, using SVM, support vector machine. The 

marked abnormal data was taken as the positive sample and the normal data as the 

negative sample, and the SVM was trained. The trained SVM was used to test the 

abnormal data and obtain the data samples of wrong classification. This part of the 

sample was taken as a difficult example and put into the sample for retraining, so as 

to eventually generate the SVM for transporting the abnormal data. Provided for use 

by other business modules. 

2) detection and warning model 

Because the transportation process is a continuous process, in which vehicles, 

transportation goods, personnel and road conditions are all changing, the hidden 

markov model is adopted to build the detection and warning model. 

The hidden markov model is a probabilistic model of time series, which describes the 

process of generating unobservable state random sequences from a hidden markov 

chain and then generating observation random sequences from each state. The 

sequence of state generated randomly by hidden markov chains is called state 

sequence. Each state generates an observation, and the resulting sequence of 

observations is called an observation sequence. Each position of the sequence can be 

regarded as a moment. 

Given that Q is the set of all possible states, V is the set of all possible observations, 

that is, data such as vehicle condition, road condition, personnel status and so on 

collected through information means such as Internet of things sensor. 

 
Where n is the number of possible states and m is the number of possible observations. 

H is the state sequence with length T, and O is the corresponding observation 

sequence. 

 
 

A is the state transition matrix: where,  

 
 

Is the probability that t+1 is transferred to state qj at time t is in state qi. 

B is the probability that is the observation probability matrix is the 

probability that the observation vk is generated under the condition that t is in state 

qj. 

So we say that is the initial state probability vector. 
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3. Conclusion 

This system application information means such as the Internet of things, to establish 

a relatively perfect special vehicles supervisory system, the special vehicle can be real-

time monitoring, to strengthen the tracking of dangerous goods transport relief and 

scheduling management, relevant departments can effectively supervise the driver 

violations, such as speeding, fatigue driving is speeding, anchor, captured, and so on 

and so forth of the transport vehicle alarm and automatically shut down measures, 

reduce the incidence of traffic accidents, increase safety factor for special vehicles, 

improve the operation efficiency of enterprises, to safeguard the driver person 

property safety and transportation safety also has the positive significance. 

The above scheme can effectively improve the efficiency of emergency treatment and 

rescue work after an accident. However, this kind of scheme is unable to complete 

the task of risk assessment, detection, prediction and early warning before the 

departure of dangerous vehicles. 

This project aims to establish a special vehicle transportation risk assessment, 

detection, prediction, warning and real-time monitoring system on the basis of 

Internet of things, big data, cloud computing and other new technologies. 
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