gAA, old=m, AHdE, HeA, a4
A e B AEAH-E 5

wkddlstlr@kiapi.or.kr, 2prefer@kiapi.or.kr, thkim@kiapi.or.kr, bskim@kiapi.or.kr, *kadbonow@kiapi.or.kr

Collision—Risk-Based Object Data Filtering for Autonomous Vehicles

Jang In Sik, Lee Sun Ho, Kim Tae Hyeong, Kim Bong Seob, Yun Kyung Sux
Korea Intelligent Automotive Parts Promotion Institute (KIAPI)

B RS BA Ao ARH 8PN AVEE AEFY A3 AA dold A5 AT WHY W@ At
A e A&FY AF] FA AN 4B F FF AYHl ¥ ANES Ads] Astel A AA9 A=
Wel g vwath =3 AEFY 4] Agel wel wasls 44 A F4 42T vy AeYel FEATh TA
%4 B7e) AQelA AA A Az A1E dul o 70% AAAURL, BHY L F A4 A BF 2.399ms
A

AN ATt bsE SR gasd.

- ol Aze AApow AZaw, AAD  Auo
e Jkste] af IDE Hold 5 olF AnE =Asgnh

sedlo] el wds tRol AsFA ko]l ol Ay Ax dolHe] Agtd W WM
SEsEe] we, AEFA AFe Fa B U maste] A% g Ads Auskgich

Uorst dolgE AAztom sstm AU QA

A9lt). eholtt, sule}, dold Se] tarst adzyy L BFAT 7 FHY

A5 Yol ARFA A% FA By @ Ao, uidel $d Aseld $AdE AdL ANF

AgFa AxE GAue T old 7| Alial 99l Helo]AE mol S FAANT. el AHAe
24 2o 9 a4 SAdnE DEAhL] oldd edAt d¥e AXE ¥ neeaE  wlAe
dolBs A U Agrd Asudd 2§ felm  FEALG ndelm A% olF AT wrxe
ANZ BUEE 8 B 29 o8 97 @A Aad ASANE Gakste] ARG AAAL ] AR A
e Fok An s B4 AzEoz AdEc. et (D 2ok

BE  dolHE  AMd  A%d A% B4 Aol 2

A AY Aol AsE JksAel &AL Stop distance = vxt+% (1)

WG BFATA EE 20249 FAAN A
AvEA A3 2 497 23 Base] mEd, d 59 v

A 5G TeRE HEE AR db of 9.19% e diedl Higk AreR g4 1x= rpgdlon,
FaEod,  oxs  FAAPE, A, A, 8 7HEE g 98m/s? R A&t B TRl uwe
Ao wat e 2 YoAE B4 EA zpo]7} AxE ofxTES AS 08 22 UdEH AL
e weFThiz] ol A&FA Awel sha  AAAUT AR e Wy A&Hem guwH,
dolHE Auel HEd wf, F4l A wet $2l A ETt Bhell $1X8 AAE DE 3t

S Ao 2&e v, W A L

i

2y

Aoy e, B4 So] BT £ deS HoFH
o

<% MHE HelHEs FAlsh] d AARE ekl a7
A4 Auerg dwste] sk Wiol weld & slvh

2 o=ns AEFY Al AT AAee] $=
7bFeide AR AAle A2t WY Hag g8 o=
APt w2 AAE sk dHoly dEY WWE
A tghet.

I £e

2 A2 3a gelnt 7Nk B AA A 8 33

Gue=(3]e Bgod wx Fwel A dolgE  ad L A% AAAL
SRS 349 el HolHE el A%, mad



12l el EAlste AAE gidez, B A
2ol wap oRE At FE ATEE
kel F ARe A4 2EHI 2F4E
o7 d=siH, AAe A 1y Wgow =&
ok JHgsith, AR oSS Aol AA AR
P‘*VPWH el A FAs, 2 25k ARe
@~WE TN FBET. 2= Hol9k xFFzto|
215} mﬂq Asks wkgdshr] s Aol
I ARk SA  AJD 53 A-E 23St

Xep1 = X+ cos(yaw,) X At )
Yesr = Ve + sin(yaw,) X At 3)

an (steer)
ratio

wheelbase

M'OQ
O,

1|

[

Or

4
K
=
=
=18
=
=
S
=3
=
Al
=1
=
Al
=

o{Nﬁ—l% 1o oA N

o~

yaws, 1 = yawy + | vy X X At 4)

AR waF A= 4 (5 vERd WE 94 7k
CCW(Counter-ClockWise) #¥ 2] Alg3slo] AA3IC}
sl A2 A Hol o]F= Zro] REAIAl WA, Al
wekelz], e dAAdd dEXE ddshe, AA <
AZAS} 2 AFe] HAEZB)FHY] wAf JFE aEHos
waEd = 9l

A =P,P,,B=P3P,
ccw(Py, P3, Py) - ccw(Py, P3, Py) < 0

Intersect = {ccw(P3,P1,P4) cccw(PyPLP) <0 O

G CCW #Ewto 2 AR AFAoe A=
HEAA WA EgE 5 Qv wEe], wxHol
AA AA] AR T U EAEAE F1E
olglgt WS TI A FE AI=E AP,
A AEEFR), FHA(EF), AAAY AF fAg
MAE o= FAYTt
m A% Wy 2 25
22 A¥S ROS 1 Noetic, HITP B4 Z2ES 7]4}k
73 ol A ﬁﬂﬂ‘”ﬁ} 8 BHS T WA

‘ adAsA e Wi-Fi FHS
EAz fA18 33S rASESITh
F3 2% gas &= PCyF B Wi-
Figals 3, Abd A8= HlOlH ARyt AHPCR
FAPom, At FElF  WHES  HLste AL
dolg el wW3E B Agkes FEE wy HE
olde] T4l Azb= F 1o 29 Ao Algd
HMHE TYdT F 41~49709 AA FARE XFstu

ow deolg A7]E= oF 20.06~23.81(KB)E A=At}
01 tolE| & A He| Loaf‘i" o] H B4 XA A7k
27.39(ms)E =AU}
¥ 1. 3" WH A8 d $4 Ay goF

A 75 ol 7]

41~49 20.06~23.81 (KB)

Tl Fguel
A Pest e

Latency
27.39 (ms)

¥ 2. ¥HH H

O+
T

48 F 2 A3} a0

H 1
gl = SR
Max 1.962 (KB)
Data Size Min 0.001 (KB)
Average 0.139 (KB)
Max 4 (70)
Data Count Min 0 (71
Average -
Max 1040.99 (ms)
Latency Min 4.059 (ms)
Average 7.999 (ms)
Process M{ix 17.251 (ms)
Time Min 1.014 (ms)
Average 2.399 (ms)
dEE 3HS AEst o A ZIyies 7 29
gokxe] Qi) doly HE A B gy @XEH A
b S AEIF AAR FHEE 497 E=EA7] W,
zE A%

4 A2 BFE didel A ol e}
dejgo g ERd deolge A 4 =3 Z*Al WERR T
AA B2 B4 F 549 FHo A AR 1,040.99(ms) 2

= BA Wi-Fi B4l &£xo] EorAAd
7198 Aoz ATt dHY W A8 Fo Hf
A AZFE 7.999(ms)E ok 70%°] AA Az JNA
adrt EF o, Akt ey W] Ay Az
it 2.399(ms) Z g Fol, AAIZE Ajzgle] AHg

e #E A A5S nlt

V. A8

B R AE ARFY Aol FPE AN F, FE
Aol e AATS Aushe BEY PP At
AQHE we Aol gAA S A Y J2E W
es wAS], FE JFsdel Re AAE A
ogol A ASIgro A B RaE Fol: e 2tth

ROS 1, HTTP &4l $H3elA a3k d3 A, H+
AA AR 71E oiHl F 70% &SI, HEY
dugE AAL Ay A EF 2.399(ms)E A7

Hgol e 2y Ass Bt FFde
el A AEFE AFH Aol FAl AHS 3
JE] e 453 FgAAS E0T g ot
ACKNOWLEDGMENT
o] =EL 2025¢E AR HEEHRBAIF)Y
Aoz AREA7|EHF ML AYs wol FdgH
A9 (RS-2023-00229833, ZaH$-= 78k 2538

A o R A AR A 44A4Y Ve D)

F1EH

[1] Abbas, Assad & Bismil, Aysha & Md Rasel, Furqan.
"Cloud-Based Autonomous Vehicles: Driving the Future
of Transportation,” 2019.
] BB EAE. 2024 9 F
9 E4H7} A" 2024,

g A 2 A4 4

[3] S. Kato ef al. "Autoware on Board: Enabling Autonomous
Vehicles with Embedded Systems," 2018 ACM/IEEE 9th
International Conference on Cyber-FPhysical Systems
(ICCPS), pp. 287-296.



