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A fast global localization algorithm for bounded region
based on LIDAR

WU Hai-xin'* ,WEN Zi-hao"* , XIONG Hong-jun'?,CUI Yan' LIN Jun-ji'?,ZHANG Hui'’
(1. School of Intelligent Systems Engineering,Sun Yat-sen University , Guangzhou 510006, China;
2. Guangdong Provincial Key Laboratory of Intelligent Transportation System , Guangzhou 510006 , China)

Abstract: The technology of indoor global localization is the core component of automatic vehicle and robot,and it is
also a research focus. Based on this background, this paper studied a fast algorithm of global localization algorithm
based on lidar. The eigenvector of the global map and the local map are compared and matched to achieve the precise
positioning of the lidar. The effectiveness and positioning accuracy of the algorithm were analyzed using simulation ex-
periments , which shows that the average ratio of position error was 0. 791 % and the average orientation error was
0. 3883 °. The results indicate that the algorithm can stably and accurately acquire the pose information of static lidar,
and it is an effective method to study the indoor global positioning.
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Fig. 1 Coordinate transformation relationship
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Fig. 3 Process of global positioning algorithm

4.1 FirgEA R HEFAERE

FET 0 b R 2 0 b T AR BR R IS BT
TS A A R M B R [ 1 V= [Xg,Yg,
Lo s s Lo s Qin s Ly 0ty s Ly yoy Ly 0y , I Wi
%%ﬁﬁAﬁﬁE*U%F§MEuOR%&§L
TEHLIEA k ASTHR, 04 oy b [ 1) 00 A s X,
Y, Al a(3) F(4) fi#15
1 Z%,I(X“) +X(i +1)D,

FRRFAL ) Fity

‘m@%wm@

XL ?
(3)
1 Fo(Y() +Y(i+1))D,
Y, = :
) Zj:lDiZi_l 2
(4)

Hrp, X(i),Y(0) (i =1,2,3,-,k) FRMZINIE
KSR i AT R A bR D, FRR5 i DTS S
R N0 A BR ERE E
4.2 BFEAHE TR

WO R IR R F AT (AL B R )
It RS Ik i B 22 S0 S8 ' 6 Bk ] ) B, AR AR
JERATRR AN RAT I I A R i (5) BrR .

r:%cht (5)

Ao, r T HFRIE R Av Fom & B 5 ROy
AN AER , 65 ¢ =3 x 10° m/s,

M Y R PO TR IR AL T IR X N B %HT
b XT3 AT A SR A 21 b BT AL n
BN R B S 0 AN R B ﬁ_?E]’JFtEP&ﬁﬂ
. SREESTEH B G , B Ak 33 LA i A n
Bl 4 s

(st J{ s o b |of astrsin
4 Kl st BEA R AR A

Fig. 4 Process of data preprocessing
R3O R 5 I BE S B AT — i A B A,
R AR T B I B P S 2t AR A3 3 B




e 5 4 4 No.d 2021

RIUGIRAF  HETHOL IR BT A IR s 4 Jr i (o 0k 431

FBE B S O 55 5 1 I OO, i LA I S8 B O F
BRI o 7w e . R BHE A 2, BOLE
IR AT I (AL B AS B AR IR 22, B AR R G
DRZEFME A IR 2E . Hh RGEIRZE AR TN R 22 ()
SR 2 A S R AT S A8 22 , BB AL 158 2 U 32
FRM AT R RE S W, 765 5 5w S
Hb BT R S BAE iR S A TALIE

KAERZE 5 , B THOGTE BRI o2 il
ARBREHRE , TR FS 22 0 Hh i 22 F 3B Y 2 B A AR bR
B, PR R i = B e 40 o AR i AL bR &R
T E A AR R A R AR R A R A
K (6) Fis:

x() = (e sin(w(;))
{ oo (6)
y(i) = () cos(w({))

A, v,y ) RARHIRINE @ S F S TR 45
AEARZR PR AR BRI AR R 5 () Rz E B0
TR B 5 o () WFRIRIZ S Y A1 BRI
4.3 BRI EFERE

XTI AT T0AL B O A R 1R ) 2
XoF Jy P L AT A AU 2 B, 4 IR ) 3 1] 0 F
BRI KAVBEES L, AT 6 Ff B, » B0 B BT 1 HY
FRES L FATT TSR Brin > LA Brras > Buin Z 13 FI S
RMEE i A B, FIEL By ) f b R R ER
B Lo o, JR R B EE O AR AR x,, v, T H SR
(7) ~(9) 4%
4 - {/(x(i) —x(i+ 1)+ (y(i) —y(i+1)% i <n
l (i) =x(1) + (i) —y(1)2%.i = n

(7)

1 o (x() +x(i +1))d,
x, = 8
Cxlare 2
_ 1 no Cy(d) +y(i + 1))d, 9
y{; Z::l dizizl 2 ( )

Kb, d, (0 =1,2,,n ) FoR Ry b E AR B PIA>
AR

S T R S U S RN DR S T P SN T ERT
AR D S R SRR DL DT ) Je AT LA
S L LT 2 0 A s R R B ARAE [ i 0, G0
(10) fIr7i

U= 0¥y s L sBunas s busin sBuin 5

LByl Byl By, 1t (10)

4.4 HEfEHE TR E L

TEM 200 B N, BOGE A 29 P PLE
TCE SRR b 1 1 301 B, T S b ] R4 S b 1]
PRS0 . AT LR b A 5 4 Jey b 1) i 5
HMJETE A AR AR FR H—— X 0 Y [A] — R AR A
[ PE S AR PR 2R, B0 5 5 i A s 2 A) Y iR
BT ) AR —— X R o T ATEAS 58 R R kb
B RHIE ) o v J5, AT DAOKE I 3 5 A dE i 42 R
HEIRFAE [ 5 V EA T EL DG RE, R AT DR S 30 4
R E Lo I R A0 BRAG S 1 4 ey b PR R AIE )
iV 5 R E AR ) i o, FRATTAT DL A A )
A 2R 5 M T AR BR 3R 5 A AR bR 3R Z (R )
Je s, BN AR I A 0 o AR s s
(11) Fi7s
(O = B + Capiy = Buin) + 3V (e

0 = 2+ N

(11)

R A 7 1 £ 6 ) M R AL R e A X
A DAPRH AR B4 ) AR T AR R R A6 AR R
(X,Y) 2 (12) s

X X, —cosf sinf Xy

[Y] [Yg]+[—sin0 —cos0] [yg] (1)

AR BOHOE R 15 R 4 B = B R AE
g 5 0 P v S S A i 1Y) 4 J) 3t 11 A i S8R
ATUCHE, KA 4k 4 Jm Hh 1] 55 J 30 b [ A — A~ XoF
IO A IR R —— O, JF R O 5 R E A
RO 7 1) 1, e 2 52 B 46 70 A 5 DX 0 G P 4
ISRV NIN T S 9N 1] o (S =R VA R7S
PR 8
5 EOZBETS

EARTEE W, YHla Nk T3R50 20 E
A, 06 B 35 0 T SRy s DX 23 H B3
P 370 SRS 5 T 9 A0 ) B R, 4t A 5 3 0 SR
Hu P 3X AT RE T EOH A AL bR AR v 1R i AR G
AN —— R N B RFAE A, PRI TG 1 B Ry S
&1 55 4 Jo i P 6 AT R AE [ 2 DR TAC O IS 7 2 X6
FIEAT EIE D) 20, Pz ok I 9 320 5 4 AR DE 1]
IR IEAT AL

ARSCHY D) 23 50 Sy, o AR 1 22 308 M
KEEZ NN ZHIE RS IMA G, AR 6 X 2
ZHHE SR 8, K S frs iy



432 5 RS AN

w51k

B 2 0P i 1&l ABCDEF, n 4 H AL o4 ™ 2 i E
ABCG H5hZ i AHEF )& 44 , e AR 48
HESHHL AN D, 2,0 ="
X3

B c
100
90
80
H
Jof=i=i=mala sasleis s sisissinisis bimlsia sis = isisis E
60 F 1
50+
40 ¢ '
30t '
20 ¢ '
0t ]
49 . G ' F
0 50 100 150
B c
100
90
- @
H D
T ———————— e — — E
I
60 !
I
fg\ 50 :
40 I
30 @ @
I
20 1
|
10 }
40 |G F
0 50 100 150

Xl
E5 demMZiB B4
Fig. 5 Segmentation of non convex polygon
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