P025UE SIS AU TS LHS|
7S 7Rk w7 AAS 92 dE 7 SYAHFE o83 LiDAR AUl e I9 28 71
AARF, FAG, ol F D, Frpl, 714 3
NARO S, YhARORSEa, Akt S, SALTRoha, Ao o

09sinsangkyu@pusan.ac.kr, jhjoo2018@pusan.ac.kr, hylee98@pusan.ac.kr,

dabinsor@pusan.ac.kr, *sckim@pusan.ac.kr

Indoor Multi—Person Separation in LiDAR Data Using Visibility—Based
Background Removal and Connected Component Clustering

Sang Kyu Shin, Kim Suck Chans
Pusan National Univ, Pusan National Univ.

B =FdME 2D LIDARE €83 Ay t5 o9 e dueEg Atk Altd W 74 7wk vl 5, 94 AR 7
222, ZelsE ¥ 4L 9 ANYE A4 BANNE $H9 Q98 GaHo TRAT. AY 29, Auf 297419 87
A Al }% dag]Fo] Aol -3 A nYS Itk
1.4 2 & 8-0]% 84S Faslo] HIT guard® 443024 FREE 4lo] %
AU 83 T AL AT ol A1ee Ll 6, ofe Bashl Aedhe 2 AR olHE A3 F Fed A4S T,
Arso], B oA 5 Chpet Hopol X 9 293 Gag o [1] 4 LF 2% Aol FREE 4 p= A w54 HI7F 2ashe 3 ol
22 dg ke A 944 24 7)ol 1&549;121% s ofg) 7] E AT FRE WA, 2 de) HITES A4 g ARZ S
7} EAE) o2 Sof, Wikl 7]9k A|2H [2]8 g 7 Z(multipath) ¥ —
Az Q8 2 oA} wAsk, e Au Ay (B e Aurs Iy s
AF A Zejols|A] Ha EA7L whETh £3 RFID 2 8752 7] o
N2E (4], Bl AHEAAA B2 28 aFaA Heleh 4w S0
oA Aleke 7HAt
o9} 24, LIiDAR(Light Detection and Ranging) 7|4 A%, &
Ae A, R zelolulA) nEele 253 4AS ATH oldF
AR Vo ¥ =godi 2D LDARS 288 Ay 05 a4
7 Je AAen FAse M 1% #AF FugaA B
I g 18 1. hit, free, unknown 4 #2].
LA 7] o7 2l
2 A76)A% 2D LiDAR 270 dlo|8jS 7]ukez 7ha4 7]u uj & —
2 718 AT 99 delHe FRE Jeje 4% 0, A r 2 =
TR, o8 A AFA (z,y) 2 AEF 5 A% 7] wlel] P&

ohoAE R W e thest 2k

z=rcos(0),y = rsin(@) (1)

LDAR 2700278 A A A=e 29 13 2] 7MY ray7}t =
A% 2E3 AFE HIT 4, ray7h B3¢ 44 FREE 4, 18] 24
AL 2ol A 3] AZHA ¢F2 49E& UNKNOWN Az 4]
gk ey AN wol2E Q18] Al A<l WA goo] FREE A=
A5 #49 F Stk o|F ¥AE| fldl, £ AFelAe 2 HIT Ao

HUMAN
GUARD

a2 AR 9 Y

2 hit 4= A48,

2. 944 A% 7 FH2HTA

0377



20254k stxsdst

w7 EEE B3 dolxl Al JQEEL A A& Ao Az v
B, o]g aY= 6= (VEM AR AY V2 Ao 7 A4
959;€ V7F ARAZ AT g, — %
& 8-0]% AAZ 71FHo 714 A3 Eo] ¥3HHt) o))
T ZoA A AE FAE TS, 7 A4 AR AR
IRIE Jgo g Fol shte] FexeE A 28y
U AAHQ B 9 AR Q) A ZAET EAshs 2R Ao W
A on FRAE A77F Ny, 111 29 o8 #oz &
Fato] AA G

FAG AR o7 FejaEHzE ReEE R A4e Fo)7] 98,
22HEY T4 W 73 T4 A5 0,9 Aol & Atst] A
A AAG 7, 790089 AS F E2HE FY ﬂﬂl
L) ojgjet A4 ol AFHOR AHoln

H2EE 495 48 Uk ¥E HHdl g A E}%ﬁr

[e) S [e)
gl <18 928 59 % 43

o mx N

we
e

l‘iL‘ l
Ee)
N O
rO
o,
ujy

AG < min(l6;,—6,,360" —16,—6,]) <z,

lr.,—7| <t ;
2)

[ j 7

3. A9 @ ¥
£ Q504 A 7S] 4

458 AFs] 915k, RPLIDAR Al 29
& ARgste] A S84 AEs

FAsh AY ¥ k2 S m,
Az 7m 2719 A2k ez ARaslon, dold ANE AAes
HE ¢k 1.3 m Zolo 1A AT o) gl Ay 214 379
A A A $A49E Ao T3] Aol BaEAE 4

o 29744 Felalel, B 94 9 o Qe A eE TE 0
FHAA AL 71 H5E skl

79 3¢ % 99l Agle] &l A B30 U 47 AR
AZE o e ﬁOID}. 3 5 LDARA 71A4] 7 51

AHEE Ao AT AR o g dol RE w3} jEH_
H3) AP Botor) a9 e A E Bt A 7S
Aol ARE gHHoR HEstn &g HoFh

E3 39 4 F Y o] M ulg 23 HEE o]Fshe A
HolEr o] 22 Aok Aletd dugFe /d ds 294
Z Zeste] 47] o

Ze2gz At o A 7+ el

© B33 gAY Fe2HY 45E 448 vl

static/bg
@ cluster O
cluster 1

IS

a9 4. 29 Aol shztel A1 glE
m 2

B eBo| M 2D LIDAR AXE ggato] Ay 87 oz 09
FgH oz Bgsly] 93 dugEe ALtk Aetd e 270
2XE =3 yolg S s|utez HIT 43 FREE A& 49)slaL, 8-
& 719 348 B w3 AEE 983 et o) F dF
71eke] S 2HY 2 20 g FYaH 3 35S B4 <

011 dad < % vE'—El e =E5s
s

W9 g6y 2

o o

o

ox oX
o A

R
A AEES IHOE & A4 34 2
A o 4oItk o] Faf A) 2

& 2ol 28 7t

2

E 94, %‘—*jﬂoi, T A

Zez wANE £ 9ls Aoz vt

& 7]

= o}o

ACKNOWLEDGMENT
of =t (EE WAl) FEWTF AvEAE FAMASYAR] 2
ﬂ%ﬂ%%qq
B d7E= 2SR -(MOTIE) ¢ 3=l U #] 7]« % 7+ (KETEP) 9]
K ga:o} g A7 2T (No. 20224000000090)

[1] T. Wang and D. J. Cook, “smrt: Multi-resident tracking in smart
homes with sensor vectorization,” IEEE Transactions on Pattern
Analysis and Machine Intelligence, vol. 43, no. 8 pp. 2809 - 2821, 2020.
[2] Y. Tian, Y. Wang, R. Zheng, X. Liu, X. Tong, and K. Li, “Wstrack: A
wi-fi and sound fusion system for device-free human tracking,” in IEEE
INFOCOM, 2023, pp. 1 -10.

[3] J. Shen, H. Sheng, S. Wang, R. Cong, D. Yang, and Y. Zhang,
“Blockchain-based distributed multiagent reinforcement learning for
collaborative multiobject tracking framework,” IEEE Transactions on
Computers, vol. 73, no. 3, pp. 778 - 788, 2024.

[4] W. Gong, H. Wang, S. Li, and S. Chen, “Glac: High-precision tracking
of mobile objects with cots rfid systems,” IEEE/ACM Transactions on
Networking, vol. 32, no. 3, pp. 2331 - 2343, 2024.

[5] C. Lin, J. Lin, J. Xiong, Q. Wang, L. Wang, G. Wu, X. Fan, and Z. Luo,
“Uwbeacon: Lighting up centimeter-level underwater positioning,” in

ACM MOBICOM, 2024, pp. 1222 - 1236.

0378



