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ABSTRACT

Vehicle to Pedestrian (V2P) is a technology that prevents accidents between pedestrians and vehicles. There
exists a tradeoff between the service quality and the overheads to exchange status data among vehicles and
pedestrians in providing the V2P services. This may limit the usage of services due to the limitation in battery
power of pedestrians’ cellular phones. In this paper, we propose a V2P service which reduces the energy
consumption of pedestrian phones without sacrificing the quality of V2P services. The proposed mechanism
leverages the Mobile Edge Computing (MEC) servers to avoid the interrelationship between the pedestrian data
update intervals and frequency that vehicles receive the pedestrian data. Having the MECs broadcast pedestrian

data with a frequency appropriate for the speed of vehicles on behalf of the pedestrians, the cellular phone
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may inform the data only when the pedestrian moves more than a certain meaningful distance. Furthermore, in

order to minimize the unnecessary transmissions from pedestrian phones, the data transmission interval is

dynamically adjusted at each cellular phone based on the pedestrian’s context information. Through the

simulation, it is shown that the proposed mechanism increases the energy efficiency of the pedestrian cellular

phones without degrading the quality of V2P service.
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E 1. V2P HQF Bl
Table1. The Comparison of V2P services

[4] [5] [6] [7] 9] [10] [11] [13] Proposal
Classification | Direct Cloud Cloud Cloud Cloud Cloud Direct Direct MEC MEC
Pedestrian
dat.a . 100ms 1 sec - 100ms Dynamic | 100ms 100ms 1 sec Dynamic
transmission
cycle
.. . . MEC
Collision | Vehicle, |-\ 4 | Cloud | Cloud | Cloud | Cloud | Vehicle | U | vehicle, | Vehicle
predictor  |Pedestrian Pedestrian .
Pedestrian]

* parentheses([]) mean that the object can selectively predict collisions.
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Fig. 2. Components of dynamic interval decision algorithm and interactions among the components

Hhgste] dlole] 4418 FRlANAIZIEL o]F Al
ol Z2AReA] AMEEE 5 A APIE 7]
V2P Au]|2 #edE 93] 3= GPS H|o]ElE 7|
ke R FARsH, o]z oA] Amv) =g AA 2
THEQL7] wiitel Z2A~ FARE 27 1Al
ol x| Amrp Al mix|te g pDz gl T2
A= e F718 2Ase 84 F PDZ A’
W32 7R|sls ZgA2elck PDZ %8S 7R3}
A =, 771 AA 2 A Z2A| 20l ER]AE
XA FA Aulel] dHo[elE FAlslaL dlole] A%
F715 243t PDZ &l TEAAE V2P AH|A
ZAHAE 18 A=A GPS dlo]e]e} FroEo
WAEl A eg vieke R FEE| e, o Al
I} FAle] o] RoR]x] o m ZrbHgl eus|=rt
=7 9
3.2.1 ~ 32344

Z2A20) A F7]
AlE] Adwggict,

Q)=
AT

54 F7) A4 Lwelze) 7
= Agele &

3.2.1 PDZ ol ==2MA

SEARL EA Apzel| whEr A} Bap 7k s
EA £ 67.2%7) vt B Wlelx] whsivlel o
BARL AFgRE 107 5 8ve] BaaE )3k M)
i BAEEE R At S olejgt
FAE vEe R, L AT SHE el HARES
25 Bz} Ak 7 FEARL AE 913e]
< 799 PDZ9] 7o R Ay e, B

YA} Ao £ER o] TS uf A BE HA
FE4ER T Ak AAFe] =2 A zdEr)7)
A| 2027} A85= A|HFE]E PDZE Hoslal 1
o]2]] #]%2 NPDZ(Non-PDZ) = 9|3k}, <k vk
Q- B3z} PDZe 1218 7-9-ell= ImE o]53}
Z& Fovigh ol A=l 71Ee 2 AR ImE
o]5& wmic} dlo|elE $AlEIEE 3}, NPDZe
At A AiH R A A5 7FsAdl
Arla 7Pgskar folnlgl o)F A=lE 3mE A4
th o] wlEke R, ofae|Fel4] o]8E= ‘PDZ
B k2 139 3 F 7] 3hs 7 S ol g Eel
2 1.38m/sY] £ A Balx= ALy 9ge] =
2 A|F o Z2HE 27.6m ©]AFE PDZo| $IF|sk= A
o7 QrEe] g2 F7IR 91A] dloleE FAISH
== Wb, emyse] SR Tl Ballale S A
120m ©]A4-E] PDZE A=} wepa] Haapr) wh
2A| o) sEltiel® F3t A7 Fot Al &g B
Azt 3l 212 dlolel & A&siA Alsta 913
& A5H F JESE gk

18] 32 pDZ el maA|x~o] ExhS wAlsEk
Aot} PDZ &l ZBAAE wWasl-colld] Fx2}
3hw GPSE FetEl= 91A] dHolele} WA A =E B}
g2 A PDZ AbelE dotslar Wy A
2] 13k}, PDZ 31 A~ PDZ Ag)S 714
3P FhEo] S MEC AlH]o| dlo|e]E ALsle
= F7] AA 2 $A Z2A 20l ERjAE B4
ek wgh 7] Akl AHgE= PDZ AdEP 3

qe

253

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "22-02 Vol.47 No.02

PDZ Check Process
Has the PDZ/NPDZ been changed?
Trigger Trigger
Transmit data to the server Transmit data to the server
immediately and change the immediately and change the
‘PDZ’ walue ‘lm’ ‘PDZ’ value ‘3m’

T2 3. PDZ 3] ZZA: FAHE
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B2, A% wla Aol el
Table 2. Parameters of Service Quality Comparison
Simulation

Scenario A Scenario B
Values Values
Parameter Parameter
Vehicle Vehicle
Speed (km/h) 45/60 Speed (km/h) 45/60/80
Pedestrian Pedestrian
Speed (m/s) 1.2/6 Speed (m/s) 1.2/6
Collision | 35.1 - 35.93| Collision 10.21 -
Time sec Time 10.95 sec

* Even in the same scenario, the collision time varies slightly
depending on the change in the moving speed of vehicles
and pedestrians.
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