
Volume 3 Issue 5, 2022 

DOI: 10.6981/FEM.202205_3(5).0050 

385 

Frontiers in Economics and Management 

ISSN: 2692-7608 

Research on Application of Blockchain Transportation Big Data 
Xiang Wu, Ying Tian, Yuhang Jia, and Fangfang Li* 

Anhui University of Finance and Economics, Bengbu, 233030, China 

Abstract 
In order to solve the network data structure layer distribution of traditional urban 
transportation, the data upload and independent management of each organization 
cannot realize information sharing, and there is the problem of information islands. This 
article proposes the blockchain technology that has been developing and gradually 
mature in recent years, and builds an intelligent big data platform for urban traffic based 
on blockchain technology. Based on block data, the centralized data management of 
different data organizations will be removed, and the methods of data collection, 
processing, and storage will be completely changed, so as to realize big data sharing, 
decentralization and distributed computing of the intelligent transportation diversified 
system platform. Based on the blockchain technology urban intelligent transportation 
big data platform, the different problems that need to be solved and faced is to unify the 
data of different data sources, realize the unified supervision and operation of the data, 
and achieve advanced counting compatibility. It is found that the traditional traffic data 
network architecture can be solved under the blockchain-based traffic big data 
architecture, which is limited by the installation layout and subordinate management of 
the equipment, and the data road network coverage depends on the objective 
environment. The application of blockchain transportation big data is obtained, which 
can successfully break through the limitations of organizations, share urban intelligent 
transportation data, and solve the problem of data missing. 
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1. Introduction 

In recent years, blockchain technology has been continuously mature and developed. As one of 
the popular technologies that has attracted much attention, it is more widely used in various 
industries, involving technology, society, finance, economy, politics and other fields [1] . At the 
same time, with the continuous penetration of new technologies such as cloud computing, big 
data, and artificial intelligence, the era of digital economy has greatly changed people's way of 
life and production. The use of blockchain technology is expected to reduce economic costs and 
improve efficiency, promote the high-quality development of traditional industries, and 
accelerate the upgrading and transformation of industries. The main characteristics of the 
research objects of blockchain technology are network platforms based on big data [2] . The 
actual needs of big data itself in applications also have conflicts with traditional network 
architectures, such as poor programmability, low data calculation, storage and extraction rates, 
and hidden security risks in data storage centralization. Poor data mobility, data structure, 
storage and processing discretization, etc., all increase the complexity of terminal data analysis, 
so it greatly restricts the construction of big data platforms. Therefore, according to the 
applicability of blockchain technology in the big data platform, this paper conducts research on 
the application of blockchain traffic big data. 
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2. Overview of Blockchain Technology 

As a traceable, non-tamperable, decentralized and multi-party maintenance distributed 
database, blockchain can integrate traditional unilateral maintenance and multi-service 
isolated data. Distributed storage can jointly achieve multi-party maintenance for multiple 
nodes, regardless of any party. The data cannot be controlled, and can only be updated 
according to strict consensus rules, so it can achieve multi-party information supervision and 
sharing, comprehensively improve business processing efficiency, and reduce transaction costs 
[3] . A distributed and connected relationship mechanism is formed between block data and 
blocks, which can ensure the decentralization of the blockchain. According to the data of the 
previous block header, the hash value can be calculated by the hash function, and the method 
can be used to link the two blocks before and after after placing the block header. 
There are 6 layers in the block chain architecture model diagram, the content is the memory 
timestamp data blockchain data layer constructed by the hash function; the decentralized 
network layer in the P2P networking mode; PoW , PoS , DPoS and other different consensus 
mechanism goals Under the system, based on the premise of decentralization, the system can 
reach a consensus layer that can reach consensus on the validity of block data of different nodes; 
the economic attribute of blockchain origin can be extended to use the incentive layer related 
to resource incentives; the contract layer except for script code and algorithms; practical 
application The case scenario application layer [4]. 

3. Construction of Traffic Intelligent Big Data Platform under Blockchain 
Technology 

3.1. Platform Architecture 
Two similar blockchain infrastructures is the intelligent transportation data block. The data 
layer covers both static and dynamic data blocks, and the two types of data have timestamp 
characteristics and poor static data liquidity. Strong time-varying dynamic data. Therefore, two 
classes of data are constructed in the blockchain data layer respectively, which can form a 
related blockchain network with each other [5]. In addition, a dynamic data consensus 
algorithm and a static data consensus are constructed in the consensus layer, and the incentive 
layer can realize the sharing and decentralization of different nodes through two mechanisms 
of resource provision and adjustment. At the same time, it can also perform functions related 
to query authority of resource data and data provision and exchange authentication. 
The reconstruction of the blockchain traffic big data platform architecture includes the basic 
data layer to the user layer of the data network architecture, but does not cover the data source 
layer. Establish the relationship between intelligent traffic data blocks and data sources. The 
addition of a supervision access server can be fully responsible for the information security 
supervision of blockchain nodes. Through the comparison, it can be found that the big data 
platform of urban intelligent transportation under the blockchain technology is established, 
and the centralized data management of different organizations is successfully removed based 
on the block data core, so as to achieve the sharing of big data platforms. Through the multi-
layered functions of consensus layer, contract layer and incentive layer, data can be interacted, 
trusted, verifiable and easy to analyze. It can also standardize data through the network layer 
and data layer, obtain more complete and more authentic blockchain traffic big data, and form 
a more global and intelligently optimized data platform. 
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3.2. Key Technologies of Blockchain Traffic Big Data Platform 
3.2.1. Unified Technology of Different Nodes 
Unification of data from different data sources requires unified data format, collection 
frequency, storage structure, update and modification, and data unification between unified 
data layer, network layer, data source and data blocks [6]. By establishing supervision and 
access servers, it can authenticate and supervise data sources related to network access, ensure 
that data source technology can meet network access standards, and ensure that data source 
operations are free of redundancy, errors, and faults. Then in-depth analysis of different data, 
including logic, source, relevance, value, accuracy and other relationships, based on this to 
determine the unified urban traffic data block mode, to form a data block. Finally, the 
blockchain and network layer technologies can be used to store and transmit data in a unified 
manner.  
3.2.2. Public Supervision and Operation of Multiple Technologies 
The urban traffic big data under the blockchain technology is different from the traditional 
traffic big data platform. The data supervision of the traditional traffic big data platform needs 
to be realized by different organizations, and then shared on a unified platform, which often 
cannot realize the unified data supervision and operation. However, the decentralization of 
urban intelligent transportation big data under the blockchain technology can successfully 
remove the ownership of the data and satisfy the intelligent unified supervision and operation 
after the data is connected to the network. Pay close attention to the unified supervision and 
operation of the traffic big data incentive layer, consensus layer, application layer and jump 
layer under the blockchain technology, and achieve a number of technical sharing. In addition, 
each layer in the data supervision operation can also build mechanisms such as data 
supervision operation technology processing mechanism, resource allocation, management 
rules, application, etc., and can realize the automatic transmission, processing and service of 
data according to different mechanisms. 
3.2.3. Compatibility of Connected Vehicle-road Technology 
The Internet of Vehicles is to achieve the interaction between vehicles and vehicles, vehicles 
and roads, vehicles and people, vehicles and sensing devices, and to achieve vehicle-road 
networking. The key to the Internet of Vehicles is what kind of data is collected, what kind of 
network communication is counted and what kind of data usage is provided. Blockchain 
technology can directly play a role in the data network communication of the Internet of 
Vehicles, and at the same time, it can also meet the requirements of technical compatibility and 
realize the external communication link of the Internet of Vehicles. Vehicle-road coordination 
requires mutual inductance between people, vehicles, and roads. The key is to achieve system 
coordination and optimize the use of system resources, so as to fully improve road safety, traffic 
supervision, and vigorously alleviate traffic congestion and other goals. Blockchain technology 
not only needs to achieve basic data network functions, in addition, the consensus layer and the 
jump layer are also important foundations to ensure system coordination, and the incentive 
layer can achieve the goal of optimal utilization of resources. According to the above figure, in 
the blockchain node, the intelligent connection of different data sources of the transportation 
big data platform can be realized, and there is technical compatibility [7]. Therefore, the 
transportation big data platform under the blockchain technology, as an open platform 
application, will analyze the application simulation case of the blockchain transportation big 
data platform. 
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4. Application Simulation Cases 

4.1. Simulation Scenario 
The construction of the traffic big data platform based on blockchain technology, this part 
selects the simulation scenario of missing traffic flow data in the case of haze. The reason for 
this is that the haze reduces the visibility of the traffic road network and greatly affects the 
urban traffic. Video monitoring system, resulting in missing traffic flow data. Specifically, 
because of the limited visibility at the intersection, the image collection is relatively blurred, 
and it is impossible to monitor the intersection to queue up for vehicles, resulting in missing 
data. And because the visibility of the road is limited, the driver of the vehicle needs to adjust 
the speed according to their own visibility, which will inevitably affect the traffic flow in the 
lane to a certain extent. At the same time, the problem that needs to be explained is that 
although the different weather conditions of sand, rain and snow will affect the visibility of the 
road network, there is generally no local haze in the city, so the problem of haze affecting traffic 
is representative of research [8]. 

4.2. Application of Blockchain Technology 
For the lack of traffic data on the road network under smog conditions, blockchain technology 
can be used to effectively supplement the missing traffic flow data under smog conditions based 
on GPS data. According to the data source in this simulation, that is, the data of the traffic 
monitoring system and the haze monitoring system, then the traffic flow data and haze data are 
used as blockchain data, and the incentive layer resource is GPS data. For the data layer, the 
data collection time of the urban traffic monitoring system is used as a timestamp, and a 
blockchain with more complete data can be obtained. The terminal facilities include traffic haze 
monitoring and traffic monitoring. Different groups of data have detailed equipment data, 
collection time, location data and their respective numbers. For different data between blocks, 
the hash function can reflect the position of the visible space dimension function of different 
devices, and connect data groups of different locations to successfully build an associated data 
group. Then, the integrity of the blockchain data and the location of the data group on the road 
network can be verified by the consensus algorithm, and the data group of the lane unit or the 
intersection unit can be judged, and the integrity of the data can be judged. Complete data does 
not require repeated supplementation, while incomplete data requires data supplementation. 
The blockchain will retain the blocks that have been certified for integrity. For uncertified 
successful blocks, a resource adjustment mechanism should be established based on the 
principles of the road network location of the incentive layer. In the final and leap layers, data 
sources and incentive resources need to follow the intelligent networking cooperation network 
protocol, that is, cooperation between urban traffic monitoring, smog monitoring, and GPS 
networking protocols. The data supplement algorithm can supplement the unauthenticated 
block data, retain the successfully authenticated blocks, and delete the unauthenticated blocks. 

4.3. Data Supplementation Rate 
In order to supplement the blockchain traffic data under smog, establish a data supplement rate 
index, and combine with the previous literature to build a data smog road network model. The 
road network model is divided into two parts: lanes and intersections. The urban traffic 
monitoring system calculates the missing rate of traffic data of the two-part model and 
establishes the supplementary rate of traffic data flow. For the lane, the lane data supplement 
rate is related to the lane data missing rate, which is the difference between the front and rear 
lane data missing rates. The formula is as follows: . 

In the formula: the missing rates of the lane data before and after supplementation are denoted 
by , respectively . For intersections, the data supplementation rate is related to the data 
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missing rate, so the calculation formula of the difference between the data missing rate of the 
intersection before and after supplementation is as follows: . 
the formula: the missing rates of intersection data before and after supplementation are 
denoted by and , respectively . 

4.4. Simulation Results 
By establishing the traffic road network simulation model under the haze, based on the 
MATLAB simulation software, a simulation cycle of 10s is designed, and a total of 18 simulations 
are carried out, with a simulation cycle of 180s. The simulation data of road network impact 
under fog and haze are established based on previous data, and the degree of visibility is used 
to classify fog and haze, including mild, moderate, and severe. The visibility is 500m when the 
degree is severe, and the visibility is 150m when the degree is severe. The simulation data of 
the road network area formed by smog divides the areas covered by medium and heavy smog 
levels as blind areas, and divides them into 3 types of smog points, partial and total blindness 
according to the lack of data. In the simulation process, the blind area of the intersection haze 
point is set to 12, and the local blind areas are 12, 13, 16, and 17. Assuming that the visibility of 
the intersection in the non-blind area reaches 1000m, the value of the blind area of 400m fog 
and haze, 5% of all vehicles in the road network are used as The floating car is closer to the 
actual situation. The initial position of the floating car in the road network is randomly 
distributed and marked. The design unit lane is 20m long and the unit intersection is 10m long. 
Finally, according to the simulation results, it is found that this method can supplement the 
traffic flow data under the influence of different degrees of haze, and can reach 40%~60% of 
the supplementary value of the intersection data flow, and obtain a more prominent effect. 

5. Conclusion 

All in all, by establishing the blockchain transportation big data platform, the technical 
advantages of the blockchain are fully utilized, and the problem that the traditional 
transportation big data platform cannot realize data sharing is solved. Combined with the lack 
of road network traffic flow under the haze, it is found that 40%~60% of the intersection data 
flow can be supplemented, and the blockchain traffic big data application is obtained, which can 
successfully break through the limitations of organizations and share Urban intelligent 
transportation data, the conclusion that solves the problem of missing data. 
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