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Development of The Safe Driving Reward System for Truck Digital
Tachograph using Hyperledger Fabric
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ABSTRACT

The safe driving reward system aims to reduce the loss of life and property by reducing the occurrence of accidents by moftivating
safe driving and encouraging active participation by providing direct reward to vehicle drivers who have performed safe driving. In
the case of the existing digital fachograph, the goal is to limit dangerous driving by recording the driving status of the vehicle whereas
the safe driving reward system is a support measure to increase the effect of accident prevention and induces safe driving with
financial reward when safe driving is performed. In other words, in an area where accidents due to speeding are high, direct reward
is provided to motivate safe driving fo prevent traffic accidents when safe driving instructions such as speed compliance, mainfaining
distance between vehicles, and driving in designated lanes are performed. Since these safe operation data and reward histories must
be managed transparently and safely, the reward evidences and histories were constructed using the closed blockchain Hyperledger
Fabric. However, while fransparency and safety are guaranteed in the blockchain system, low dafa processing speed is a problem.
In this study, the sequential block generation speed was as low as 10 TPS(transaction per second), and as a result of applying the
acceleration function a high-performance network of 1,000 TPS or more was implemented.
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(Figure 1) Safe Driving Reward System Configuration
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CPU Intel Core i9-990xe @3.0GHZ x36 core
GPU Nvidia 1080 8GB memory
Memory 64G DDR4 2133MHZ
Storage SSD 1TB SAMSUNG 970 PRO
Hard disk 3TB TOSHIBA 7200RPM SATA 3.0 6Gb/S
Network Ethernet 802.3bz
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qg@qg-System-Blockchain:~/fabric-samples/dapp$ ./dapp TDtgCreate 0 500 10
TDtgCreate @ 500 10

[fabsdk/core] 2022/01/11 19:11:59 UTC - cryptosuite.GetDefault -> INFO No default
cryptosuite found, using default SW implementation

0 execution time: 40.944594717s

1 execution time: 39.941797309s

2 execution time: 39.732684926s

3 execution time: 39.828781887s

4 execution time: 39.84580728s

5 execution time: 39.846572497s

6 execution time: 39.73116022s

7 execution time: 39.879785837s

8 execution time: 39.845254982s

9 execution time: 39.969008011s

total Time : 399565447666ns Iterations : 10 average Time : 39.9565447666 sec
Tps: 12.513595
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