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Private-blockchain-based Speed Advisory Framework for Autonomous Vehicles

XIE Yi-Sha, ZI Ling-Ling, YAO Jia-Peng

(College of Computer and Information Science, Chongqing Normal University, Chongqing 401331, China)

Abstract: When using a consensus speed advisory system (CSAS) to recommend speeds for vehicle fleets, challenges
often arise regarding the untrustworthiness of the service and the transmission of incorrect dqé,ta"among vehicles.
Additionally, existing research mainly focuses on speed advisory scenarios for f}at roads. If thesspeed recommendations
for flat roads are applied to sloped roads, vehicles may consume more energy, failing to achieve the optimization goal of
minimum energy consumption. To address these issues, this study pfqposes a blockchain-based consensus speed advisory
framework for sloped roads. This framework extends existing CSAS to sloped road scenarios, further solving the problem
of optimizing the minimum energy consumption for autonomous vehicles on sloped roads. At the same time, private
blockchains and cryptographic primitives are introduced to ensure the trustworthiness of the service and the privacy of
data transmission among vehicles. By implementing this framework with Ethereum private blockchains and Truffle,
experimental results sﬁow that the framework can provide trustworthy consensus speed recommendations in sloped road
scenarios and effectively reduce vehicle energy consumption.
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ZE B\ e BV FE, (RN OE I 70V 4 A < T B T T R
1] 8 Tl SR (R AIE L 22 4. AR SR SCHR[24 ] 1) %
ZLVRUTT FiR:

di = Vi — Vmax (2)
dy = Li = (L¢i = Tmin) 3)

Horb, LAL 53 3l 267 2 i1 24 AT T — 2R A
FEE AR LR R AL (Y R BRI AL 29 3R 4 1R A5
FIFT R A B bR, 723X B, R kAT 6] Bk A ST 1]
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By(v2) =90,B3(v3) = 110. Xt F 3 A5 8B 3 4Bt
HLBCR B L 2 53K g1(), 8200, 83(0)» 8i(y) = c1 Xy*+
2 Xy+ Bi(vy), 1 ey ;LA X B AR e, =4,c0=3.

(2) BEMLECL = 3 25 2 (A4 A B R BATT Y
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2) for Speed in SPEED do

3) /) RILBEH L E

4)  for i in range(M) do
5) for j in range(M) do

e

6) if i#j then
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8) TERA AN (vi.8: 0 ) SR VLIRS B ATV U=
9) // Kk gi(y) LS .

10) for i in range(M)do
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2
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