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A Design of Passenger Detection and Sharing System(PDSS) to

support the Driving ( Decision ) of an Autonomous Vehicles
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Abstract Currently, an autonomous vehicle studies are working to develop a four-level autonomous
vehicle that can cope with emergencies. In order to flexibly respond to an emergency, the
autonomous vehicle must move in a direction to minimize the damage, which must be conducted
by judging all the states of the road, such as the surrounding pedestrians, road conditions, and
surrounding vehicle conditions. Therefore, in this paper, we suggest a passenger detection and
sharing system to detect the passenger situation inside the autonomous vehicle and share it with
V2V to the surrounding vehicles to assist in the operation of the autonomous vehicle. Passenger
detection and sharing system improve the weighting method that recognizes passengers in the
current vehicle to identify the passenger's position accurately inside the vehicle, and shares the
passenger's position of each vehicle with other vehicles around it in case of emergency. So, it can
help determine the driving of a vehicle. As a result of the experiment, the body pressure sensor
applied to the passenger recognition sub-module showed about 8% higher accuracy than the
conventional resonant sensor and about 17% higher than the piezoelectric sensor.
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Table 1. Virtual environment specification

Part Name specification
CPU Intel i5-7500 3.40GHz
RAM 8GB
GPU GTX 1050
SSD 125GB

95
—s=—Body Pressure Measurement System

—es—Resonant Sensors

—a—Piezoelectric sensor

o 10 20 30 40 50 a0 70
JF 4. HIM 201 TE Bs2 QX ME 259| He
Fig. 4. Accuracy of passenger recognition sub-module
by sensor count

39 4= AlA ol AME Heteg vERdt 4
g 23 A 7t A dis Al 7S] AlM7E AR )
S RS TR, AA7E 6471 B A AA
s 92.68% BXIF AIAM9 AeEs
84.95%, Y AAY Ao 75.21%2 AY Al
A w7t FY AAETE OF 8%, Y AIAE
o oF 17% =4 SHE 4318 A5y AFS
A AA7E 29kl @ol #2 Zo)7] mige]
T4 A ME HE2 AY AME ol8shs Zol
717 Aest.

1o

250
— 200
()
E
T
E 150
= — . —
i — = —+—V2V Passenger
2 Information Sharing
ol Submodule
= 50

—e—Existing V2V

1 3 5 7 10 15
TheNumber of vehicles around

J7 b, 25 N0 ME V2V 8N &=
Fig. 5. V2V communication speed according to module
application

r

I3 5= V2V 4 AR I8 AH BES A 835}

i



o] V2V B4lS A8 et 187 ok wf V2V HA|
A9] A% H=E Uehdch o] 1, 2tfY A% 7]
£9] V2V BAlo] T HiE HE £EF 7Y, 5, 7T
A AL 7|1E V2V BAF V2V 574 JE FF AR
TE o] vl AE SE /P Jeu 4 A
o] 10, 15t A< 71&9] V2V 5419 HE e
Z47Y 176, 205ms= S78=00L, V2V 574 FE FH7
AE 28 Hf S 152, 175msZ V2V 524 3
H 3§ AE 2859 HE 57t 9F 16 %0 wE A
og 24gqit}, wahk V2V $4 AR FG A8 1
E2 V2V BAloE o w2 JHE HIorHA], AA

5. 28

0l

—L

~
d

=74

1, IR V2VE FH 2] F5-ote] o] 713
oA FPS A= H 222 E 5 Y= AR
o] FP Bxop] Aot g5 BA 2 TH AL
< AR &5 94 2 I AlAHL g5
4] AE BES AMgsto] AR Aol eSS
Aols BA &7 FAS AfAste] HEeHA Al
Ho| S 95 AT 4= 9, V2V 574 HE
f AB BES ARES] 74 A7k 5 A S
o] v 2kt F-go617] Wl 7I5/d%e] WAt
Y] 9 Aol =32 & 5 Uk Y A3,
S QA ME g H8H At AlA= 71EL
g AAECE oF 8%, 4 AR oF 17% B2
A E HYoH, V2V $4 JE Tf AE BES
V2V BA0E ¢ B HRE AdsPHA HAITHS
FAE 4= ek 1y g5 'R 2 35 AAH
2 AR AJFol] FEE|A] ggtom, AR AR 4
gt FA dlojel9] 71 WA %] WiEo] FF FA
el tlole £ Bl Ao ok Tt FE
o] & 5t ThA] S 4T davt ik
B3 V2V 54 BE F§ AE BE2 AA A=F A
0]9] V2V F4lo] opd 7HIEHgolA] ZPER7] W&
of, AA Aol Lot HAA] HE £E FF
2 "Fart ot

off

2 =2 AR URe 24 dRe g%t
o

]

FE R ood &£ O O g

of i

REFERENCES

[1] Max
Autonomous driving levels explained”,

Langridge, “Self-driving cars:
https://www.pocket-lint.com/cars/news/
143955-sae-autonomous-driving-levels-e
xplained, February, 2020.

[2] Francisco Navasa, Vicente Milanés,
“Mixing V2V- and non-V2V-equipped
vehicles in car following”,

Research  Part  C:
Emerging Technologies, Vol. 108, pp.
167-181, November, 2019.

[3] Xu Bao, Haijian Li, Guogiang Zhao, Lv
Chang, Jun Zhou, Yun Li, “Efficient
clustering V2V routing based on PSO
in VANETS", Measurement, Vol. 152,
107306, February, 2020.

[4] Weiyang Zhang,
“Learning V2V
patterns at signalized intersections’,

Research  Part C.
Emerging Technologies, Vol. 108, pp.
151-166, November, 2019.

[5] Fangwu Ma, Yu Yang, Jiawei Wang,

Transportation

Wenshuo Wang,

interactive  driving

Transportation

Zhenze Liu, Jinhang Li, Jiahong Nie,
Yucheng Shen, Liang Wu, ‘Predictive
energy-saving optimization based on
nonlinear model predictive control for
cooperative connected vehicles platoon
with V2V communication”, Energy, Vol.
189, 116120, December, 2019.

[6] Yougang Bian, Yang Zheng, Wei Ren,
Shengbo
Keqgiang Li, “Reducing time headway

Eben Li, Jiangiang Wang,

for platooning of connected vehicles
via V2v
Transportation

communication’,
Research  Part  C.
Emerging Technologies, Vol. 102, pp.
87-105, May 2019.
[71  Angelos
Karakasis,

Amanatiadis, Evangelos

Loukas Bampis, Stylianos



144  sizmemmssy|ssEi=2x H13H A2s

“ViPED:
On-road vehicle passenger detection

Ploumpis, Antonios Gasteratos,

for autonomous vehicles”, Robotics and
Autonomous Systems, Vol. 112, pp.
282-290 February, 2019.
[8] Young-Sik Lee, Cheol-Soo Bae, “An
Vision System for Automatic Detection
Journal of the
Korea Institute of Information and

of Vehicle Passenger’,

Communication Engineering, Vol. 9,
No. 3, pp. 622-626, June, 2005.

[9] Orazio Giuffre,
Luisa Tumminello, Antonino Sferlazza,

Anna Grana, Maria

“Estimation of Passenger Car

Equivalents for single-lane roundabouts

using a microsimulation-based
procedure”,  Expert  Systems  with
Applications, Vol. 79, pp. 333-347,
August, 2017.

ARFoFE

£ 4 HSu-Rak Son) A3

|

e 20184 2¥ : ZIEHEEln
HFEEIHZ A

* 2019¢ 8¢ : ==ty

. ARl EIHAAD
) e 20194 8Y ~ A : VIEFTE
. tfet HFeIstEAL A

HEOR Heold, HEYD, 2T o]

o] ¥ #Byung-Kwan Lee) 331
e 19794 2€ @ FAldigta 7141

Atz ZSHh

e 19864 2¥ : sty A
AFHIHSHAAY)

e 1990y¢ 2¥ @ Zqthetw HAHA
ATSIIHZ AT

* 19884 3¥ ~ @A : 7IEITE
gkl AT Eojela}

HEOP HIEAZERL Hdol, glojEuteld, AEIEY

4 & H(Son-Kweon Sim) (M]3l

® 19964 : q]*c'ﬂ——l zﬁqu]/\]-%'_
33 +<§<+w

" 1998 - Mol For

FiEoh Aad Z2aHYy, g2d, dheld, 34

% o] WYi-na Jeong) A39

e 20119 2¥ : V=g tiEt
AFERHEPY

* 20134 84 : 7EHTEHEL
CEEEETCLENY

e 201849 89 @ IEYTEC T
AREIETID

° 20174 3¢ ~ @A : SR
el BRE

4
V

@Eoh HEolE, HEHS, T2y ol



