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ABSTRACT

As the use of shared electric kickboards is rapidly increasing, there are many cases of illegal parking of shared mobility. In order
to solve this problem, local governments are taking measures such as towing illegally parked shared electric kickboards, but user
management is not considered and the methods are inefficient. Accordingly, in this paper, we propose a blockchain-based shared electric
kickboard user management model. The shared electric kickboard is equipped with a camera sensor and GPS that can check the parking
status, and when the user ends the use of the shared electric kickboard, information on the parking status is collected through the installed
sensors and the shared electric kickboard company You can check if the user has parked correctly. In addition, trust points are given
according to the user's parking history and incentives are provided according to the trust points, inducing users to return the shared
evangelism kickboard correctly. The information is shared through the consortium blockchain in which shared electric kickboard companies
participate, enabling integrated user management of shared electric kickboard companies.

Keywords : Blockchain, Shared Electric Kickboard, Smart Contract, User Management
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Fig. 1. Overall Model

HE o]8&= T/ HAEZEE A AH|IAE o]&5}7]
Ash o]l8A &7 HS Bl BAHDE TFofof grh AR
A AlY2 AMgARe] BEAHDRE A= BEAHD &7d 4%
< 9 DID document& #Elst7] 8 &7 AZKE
A HE 9] o] &4 AdHy EEAU0E iR 9
ot 7pgsich 3 AEZEEE 71&7] AlA, FidEt
A}, GPS(Global positioning system AA 2} 22 IoT
Aol gA=o] Uth. o] &AF AREE Ff HEZHEE
g ff, AEZHEEo] BEEH AAES 84 dsdHEE
o] A} Al AEE At IF AEZEE JAbo HE
3ttt Az o]F 7|Htete] TR ATZHHES X AHE
niofsty Aato] wet AREARY] AE|HSE Ao ERMT
2 =AM ASIEE: T/ HAEZEE AR} 54lo]
7Fsota, SIAE Bl EEAQ AEE AU ERYLAS
Agsto] BAL AHo] AES 4= Slrkar 7Pggiet Ajt Bdll
o

Mo 14

w2 oo |n

oft

o

3% AEARE )A150] Folshe ALAY BEAY
o]

P ol gAEE 83 A, B2 UF PRE 9

fo
1

Aol ol 84 Felg vk AEHET} Ao B
oUtk. o84t Telg AntE AEHECE T4 A
ol 820] 412|840} QUHIE R Hojo] 7|25} o
28 AnlE AEUES B3] 9 AFARE St
o189 A% L IMFHE ERHoE B
L AFA47E AAE olstel ol 8AH: otolAel 17
wo] Au|AE ol 82 AR ek i
AR JMEEE w
LFE AR AR 5O g W] A8

4 20

;

lﬂiiﬂkﬂl;orlozilﬂﬂm
l‘lF UEHEE rﬂ In_q,_l
4 O
i
s
rr

po
o
ok
(o

i

et ®o [o Ay o oo 1M K

4
50,
0

32 B9 MSULC 08K} AZHA A

T4 AEZHE o819 AFHHSL o[ 87 A5LR
£ o83 ¥ whdE 1) ulad) AL o] ue
=]
o

dth. Table 12 2% AEZRE 33} 4HE 71517



220 HEXMI|SIE=2X|/HREH U SA AIAH H128 H735(2023. 7)

Table 1. Parking Condition Factors

No. Factor Related Sensors
1 No parking zone parking GPS, Camera
2 Inclination of a electric kick board Tilt sensor
3 Gait disturbance Camera
4 Damage of a electric kick board Camera(User)
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Table 2. Variables for a Smart Contract

No. Variables Description

1 factl, fact2, fact3, factd The value of each parking evaluation factor
2 Trustvaluel] A trust value of users

3 Balancesl] An incentive balance of users

4 Evaluationresult Parking condition evaluation result

5 Blacklistl] Blacklist of malicious users

6 UsageNum(] The number of times each user used the service

Table 3. Functions for a Smart Contract

No. Functions Description

1 setTrustvalue(address user) Initializing trust value

) EvaluationParking(uint factorl, uint factor2, uint Calculating parking condition evaluation result

factor3, uint factor4, address user)

3 Trustvalueupdate(address user, uint Evaluationresult) Updating Trust value

4 Incentive(address user) Updating incentive balances

5 AddBlacklist(address user) Adding a user’s address to the blacklist

6 Readtrustvalue[address msg.sender] Readding the trust value of user(msg.sender)
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Transaction Details < >

Overview  State

[ This is a Sepolia Testnet transaction only ]

(@ Transaction Hash: 0x8c9f7d81187fba7fed558: 1

10c5cf [0

@ Status: © Success

@ Block: © 2456929 81 Block Confirmations

@ Timestamp: ® 37 mins ago (Dec-11-2022 12:02:36 PM +UTC)

@ From: 0x90aeb44ea33f03{0d112e0477769d88961534bae [0

@ To: [Contract 0x5182d21f42c657ce3b3d2b71223745587db0a6d9 Created] @ @

@ Value: 0Ether ($0.00)

(@ Transaction Fee: 0.002765297507742833 Ether ($0.00)

@ Gas Price: 0.000000002500000007 Ether (2.500000007 Gwei)

Click to see More ¥

Fig. 5. An Example of Broadcasted Transaction

Table 4. Gas Cost of User Management Smart Contract

No, Operation Gas Gas Price fee (Gwei) fee (Dollar)
1 Deployment 624614 10,737,114.66 16.60
2 Function setTrustvalue 50514 868,335.66 1.3427
3 Function EvaluationParking 60213 1,035,061.47 1.6005
17.19Gwei
4 Function Trustvalueupdate 34113 586,402.47 0.906744
5 Function Incentives 27572 473,962.68 0.732880
6 Function AddBlacklist 30028 516,181.32 0.798162
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Fig. 6. The Trust Value of A Malicious User According to the
Previous Trust Value Reflection Rate
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