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technology has continued to redefine the current expectations and, subsequently 

prospects of sustainable transport and traffic management [6]. 

The application of blockchain technology makes it possible to transfer the ITS 

solution to a decentralized environment. Due to the structure of the blockchain 

called ITSB, the blocks are closely connected and form a high level of security 

suitable for data storage. Blocks of the blockchain contain all ITS-related data 

important for road users. The structure of the ITSB blocks is shown in the Fig. 1 

below. 

 
Figure 1 

Building the structure of the blocks of the blockchain called ITSB 

The research questions that guided this study were as follows: 

Research Question 1: 

Is it possible to create a blockchain with private access to securely store data 

generated by smart intelligent transport systems? 

Achieving this research goal is a big challenge because decentralized peer-to-peer 

data storage systems are much more complex than the centralized data storage 

solutions that have been frequently used and accepted up to now. 

Research Question 2: 

Can the data generated by intelligent transport systems be automatically uploaded 

to the private access blockchain by using a smart contract? 

The motivational goal is to write a smart contract that can automatically upload data 

to the ITSB blockchain for supply chain management. Until now, such a solution 

has not been created in scientific life. 

Trends are the results of economic processes that can even change development 

trends [7]. Centralized data storage solutions are widely accepted these days, but 

this is also a trend that will presumably change since newer and safer data storage 

can be implemented in a decentralized environment, which is one of the important 

motivational points of this research. It is typical of this research that it presents so 

many new solutions, the acceptance of which is not uniform even in the IT sector. 

The research is structured according to the following structure: 
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Figure 3 

The layered architecture of the ITS and blockchain system 

3 Creation and Configuration of ITSB Blockchain 

Genesis Block 

The first and most important step in creating a blockchain is to create a Genesis 

block. The Genesis block is essentially the first block in the blockchain. Fig. 4 below 

presents the close relationship between the genesis block and subsequent blocks. 
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Figure 4 

Schematic block diagram of the blockchain base mode 

The source code of the first block of the ITSB blockchain is demonstrated in Fig. 5 

below. 
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{ 

  "config": { 

    "chainId": ITS_100, 

    "homesteadBlock":1, 

    "ERC20Block": 1, 

    "byzantiumBlock": 1 

  }, 

  "difficulty": "200", 

  "gasLimit": "50", 

  "extraData": "0x00", 

  "alloc": { 

    "56c5kza8obv0097562220872534698hjdsjcyq94n": {  

    "balance": "2"  

    }, 

    "hol84dpmv82554kpcneqfwwjm00054867596knz": {  

    "balance": "2"  

    } 

  } 

Figure 5 

Creation of ITSB blockchain Genesis block 

The following are the most important commands used during the creation of the 

ITSB blockchain: 
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4.2 Creating a Smart Contract 

The attitude towards innovation is a key factor, as it is through innovation that new 

solutions can be created. Such is the application of the smart contract in the 

intelligent transport system [19]. 

One of the most important steps when writing a smart contract is connecting to the 

ITS system. In the smart contract, it is necessary to enter the registration data, which 

the system stores in the private ITSB blockchain. This means that personal data is 

protected and can be stored safely.  

Fig. 7 below presents the source code of the smart contract called ITSSC, which 

enables users to register in the system.  

pragma solidity ^0.8.0;  

 contract name ITS Smart Contract {  

    // Storage 

    string firstName_Krisztan; 

    string lastName_Balint; 

    constructor(string memory _firstName, string memory _lastName) { 

    mapping (address => vehicle1 address) balances; 

  } 

    function fullname (Krisztian Balint) private view returns (string  memory) { 

        return string(abi.encodePacked(lastName_Balint;     

firstName_Krisztian)); 

    } 

} 

functions send ITS data (ITSB blockchain address)  

} 

Figure 7 

ITS Smart Contract 








