L p R

GEOMATICS AND INFORMATION SCIENCE OF WUHAN UNIVERSITY

I Bh 4R 2 T T B B R = BB BRI
BoRRE, REZ, WIFE, BT, SFit

A

BORR, REZ, EE, & A WZHZE P 0 8 2 ) 5B AA D] ROURZEER - (5 B FEEM, 2021, 46(9): 1404-1411.
CAI Lai-liang, SONG De—yun, HU Qing—feng, et al. A Point Cloud Vector Tracing Algorithm for Automatic Drawing of Interior Plan[]].
Geomatics and Information Science of Wuhan University, 2021, 46(9): 1404-1411.

FRSCEEHER (FEEA KINERIEN AR EE CE )

Similar articles recommended (Please use Firefox or IE to view the article)

02 R SR T P AR B4 225 ) A S R X U O 12
Dual Recognition Method of Spatial Layout Fusion for Complex Architectural Plan Drawings
BIURF2AAR - A5 B RFER. 2021, 46(9): 1354-1361  hitps://doi.org/10.13203/j.whugis20210323

AL 23 8] 73 BT 4 D3 1) 40 3 20 3 N ST 3R S I
Indoor Navigation Elements Extraction of Room Fineness Using Refining Space Separator Method

BRIUREF2FAR - A5 BRI 2021, 46(2): 221-229  hitps://doi.org/10.13203/j.whugis20190223

HOLTH I S WA BT ST 5 e 2

Progress and Prospect of LIDAR Point Clouds to 3D Tree Models

BIURF2AR - A5 B RFERT. 2021, 46(2): 203-220  hitps://doi.org/10.13203/j.whugis20190275
IR i R 22 i 22 9 B3 o TR TT 1

A Multi-level Graph Partition Clustering Method of Vector Residential Area Polygon
RIBUREF2FAR - A5 BRI 2021, 46(1): 19-29  hitps://doi.org/10.13203/j.whugis20190358

A5 T AR AFAEREA T 22 IR B AR DL T

A Multi-source Remote Sensing Image Matching Method Using Directional Phase Feature
BIUR2E2AR - A5 BRFER. 2020, 45(4): 488-494  hitps://doi.org/10.13203/j.whugis20180445


http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20190258
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20190258
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20210323
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20190223
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20190275
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20190358
http://ch.whu.edu.cn/cn/article/doi/10.13203/j.whugis20180445

%046 5 B 9 M
2021 4 9 f

HBOR S E M fFRE R W

Geomatics and Information Science of Wuhan University

Vol.46 No.9
Sept. 2021

DOI:10.13203/j.whugis20190258

XEHRS :1671-8860(2021)09-1404-08

1 B2z il 48 N F- i P ) A s 1) a8 L 7

HEERR g

1 WEE TR S5 E A FE TR e fE4E, 454000
2 EBL K S AR TR, I RN, 221116

g A’

RER!

W EMRBEAADEASROSMNESHE,ALT - HAHLHEATRAGE TG FTERI X, H4
BR—ZREAENFREZ IR ARV ERF R, AR YT O LA L EHVEM, SR G @ L BT
SEFR GFBIAARRAE RN EZHTRE, RE RN AMSEECHRES G EFLERATHME,
FHARYEARR A EAELSEX QTR AR DTHAEENERFEREF FLERTONRETFI, E60%F
Kol PAARA R AWM R ER LT R AR @ e &= 5%, RERM KD ZREHF 5 2472 648 F 35 @ &
ZTHRATALR MG, RIS R ALY A L5 B AR T RR P EEAL T MR X R ARPH R
BERE, RGBT @ E % H 55 B DXF A X880 3 XF . @ x50 R 540 2 W 42 38 8098 09 547,
AR ERATIRIE  EREAMAARILETER R BT A ZERAABE TR LE FZRER

S P E B R

ey TRV TR SRS TR ST IS SRR TR YR

HE LS P237 XERAR SRS A
AR B E T R K BN E N E
P DA R A s P 37 BT 1 R R Ak A B SR
TEANWIIG R o 3 N L& A A Ak T P i i By
B, 2 N1 i S A L s A 7 DL K E AT 4
Jry B A KT 1 S A B N 42 D K — R B
FENF ALK S B A SO R R T
PR M MR B A N S R R SR 4k GPS Z e
LER ) X — T SR . AR TE R
B Gl ) 22 53 K Ok R R &
ZAE R S AEWOG A R TR R E M R
Dy BAEPESE DT A T AR A k25 | E 2 X WL £
Fi 1) A BB B T R A R . B
K HTO 5 = B8 2047 % 3 1 1 1B 23 ) e
rh 35 T Y R o3 4G R T T ] Y 22 RS B A
FEEEW, BETRE RGBS RG 2, £
L R K RE B R K RN T S ) K B2 e
T 45 5 8 B8 7% (point distance based method,
PDBM )®*' 1% 42 ¥ (successive edge following,
SEF) "L K& 2838 & 1 (line tracking, L'T)™1
i VA B A S 4 #) G JF # (split and merge
fuzzy, SMF) """ 4 B 2% 48 B 4 % (iterative

Y5 B # :2020-10-26

end point fit, TEPF )" 530 3303k Ak B A5 2= 8K
I ) 5 52 Wi f 152 W, BRIt 2 Ah i A Hough 28
e (Hough transform , HT )& 3, HT B0 # &
LI AN BB 5 1 4 o o, 23 AT HY R Al 2k DL K
A G B L, LI R] A 2 B A K, LA
PO B B4 o SR [ 15 2R FH ¥ 1] o of %) 3%
BE AT 43 80 JF 2 0 71 &, T A R = N Li-
DAR & = B4 09 W A fEXE DL 1] 5 %0 #5178
Wil o AR T HEA ) P B RE ) Y =5 [R) B
BRHE B2 I T —Fh BT 1) BB B = NP
T P A gl ) 350k IR SR S0 B e 1 T $R 5 vk
A R

1 ZEARZRIE FEHEZG

M T RAB 5 0 B = BN [ AU B R L
AT AR RO % AR SO R D I A L L X
PLRIEMER R AR 4, RV EN N
S T 50 B8 2 B S T R 42 R AR AR 1T .
1.1 R=FEmAE

A SR M T = A OGO B A

T EEB: ERARREE4 (41701597, U1810203) ; Hh [ {4 J5 B £E 42 (2018M642746) .
F—EE HOR R WL AR, EENE IRV iz A 377 10 9 #0198 TAE . cll@hpu.edu.cn

BIEE Kl 1. 643823940@qq.com



5546 5 9 )

Sk R AF - 1 Bz il & 08 1 Y A R B AR TR 1405

KA R 2 Aol SO E N U AT S L T
WA AR R L RRBENERL S
B, 2390 T A [5] g B2 X % ) i 2 B AT 00 )2
WO B 5 0 H] IF AT R R a5, O 1) AR B
BT 11 52 it B A

1 A5 % N TR 2 ) AR
Fig.1 Flowchart of Building Interior Plan Drawing

1.1.1 a=kFAR@ERIYE 54

RSN R/ URAE Ak N N N
A TR 1R BE 1 i 2 e o OB i = B K F
I, R AT RE S HBE K2 N s R
=y

K2 mzafnER
Fig.2 Diagrams of Point Cloud Projection

B TR R — S A 1 i X5 4 1 £
B T R 3 i BE AT iR RSP O R Y
Mz B AE X A B LR T SR ORIE ] R
B AR B M) 3 B RSP A B TR B e B
AT RIIBH .

AR SO FH AR I (1 AT 3 R I B 1 X
PR R s B T R R MK 3. B

S XF 7K P A 5 1Y 5z AL E DT R AR M AR
B B A a9 AR RO 7 R 0 B 2 A R SRR R
P /NGB 0 i AT TR

B3 BT/ s R
Fig.3 Point Cloud Clustering Based on Eight Neighborhood

1.1.2 &=

2 K V- B B2 S5 0 A 22 (B A R) R A N 25
T R 48 T 3% 4 1 e A M AR AR K R R T )
OB RIS A B AR S ) A R R Y
TR TS s T 5. M APR,
AR SR FH A3 ) A X B0 9 6 A s AT R 2 5
TSR ST I T IE A W SR R TSRS RS N O
9 H 0 O i, O SR AR RS )

S I B AR OR o AR PR B O (XL, YD)
A -

X.= i}x,/n
i=1

Y.= Zy,-/n
i=1

A, (g, o) 0 RIS PR3 A4S SOG40 5 - T
(2B AR 50 9 RS A EOE S R

= AEROE I I BOR BURL = A7 AE — 5 19 R
iR 22 5 5% S I (A SRR AT AE 1) BN M A5 A fif
5 0 100 09 5 = RO AP AE — S Rk 22 . R
R ZE AL TR MG DR 25 % 1 T LA B A7 A
m A B DR P9 O R IR 22 AL NV m o R
23 [ALAR 0 B0 0 i 23 R AT il A B3, AN ALk 2D
TUARKHE 0 HAR & T R AT AR R
(] 73475 S 23, M T s St 5 i AT .

(1)

K4 Gm s =z
Fig.4 Diagram of Point Cloud Extraction



1406 ) G == T

fa B F 2 R 2021 49 H

12 EFRzmEmNEEREE
121 ATHERALERG S FERHA
BHOCT M = AReE B U R A E N
DL R s BE 2Z (R 25 [ #h Fh 6 & ol 43 B el
5% T SE {7 ) b, A AR A O A 25 R
JIN o AR A A S B R A SR Y ) [R] e
FAAE /N T 7 1 8 = AT B R R P s 5, Lk
AR 5 FTR o

F5 m= R
Fig.5 Flowchart of Point Cloud Sorting

Moy BAR L BRAE

1) H W 46 SRR osrh A & . iR
THEJE DL — D RE IR B, BE LA O —
MERGESAEREEARINSC, HEER
PR rOr (E 2 A5 A% W), 2 i) A J] [l BE B
ANT B H A L 5 A ST LA R S ) JF
TR S 5 ACH M BUR KB o DL 45°
H B, A a<<45°, W A g B8 25 45 1Y 3 4 5 45
a=> 457, WA A s . WE6(a) iR, ACH
AD SIS Sy 40, /N T BAE W A Ry B a5
WK 6(b) firox , Py AL EC S, D o P & 4B ik
K,PD 5 PSH I fafE iR, R 172°, KT
1B, JUWT 5 P o s o

2) 1z A7 LA b 50 i 00 1) S5 R AR
WE 6(c)FR, L ACTE VIG5 % 1 i ¥ 05 A
FENT AN IF N2 R 2 B o0 h B B, RIS C R
HHBEE/NT rf 858, &85 CandErllC
R AR R X m i 5 2% i ACH)
Je S WOk N E . Hh CP 5 ACH) I Ml B
N CHEANT I N R LRI B BRI
PLCPYERN T —Ai NS Hma. mEe6e(d)
N AR P LR RS /N T 0 U8 23 i ST LA
PSR IF e RS CP Ik M, B
PS5 CP Il /. PSR F IGE B

192 2% 1) d, DL S HfE | 38 25 3 SR 28 T 45 TR A
Hp ik

3) s AT LA b 0 b S ) A R O
WK 6(b)FTs, 43 % LL PD . PS h ) ih 2 2% [ &
] P ity AT 38 R IE B . 18 B SR LR B S A E
J¥ 0 77 ] AR B, % I i — 38 43 647 35 7 HES S 5
T3 — VB R B

XA — AR ITHAT LIRS, BB
HRK T HE T i B4

Fe6 mzfipmEE
Fig.6 Diagram of Point Cloud Sorting

1.22 ATaETkAeEREEZE

A [ 555 BE 2 i R RR A0 3 9 A O 4 R
Z TB) B 2 Ta) 56 28 oKk T B, 4 T A 52 i BE A B 3
L, T 355 BE £ 1 Ab AR 408 1) 2 1] e A (2 O
o MRAEIX — 45 AL, X HE P B9 5 = B 1k
AR ME, 52 B RE A B BE B s o R T A
F 55 BE R ar B RR DL IR 70 X HE SR R Y K
YT SRR 08 i 2SR 1) AR, e 3 AR A0 1) e Y

K7 &zmorEieE
Fig.7 Flowchart of Point Cloud Segmentation



5546 5 9 )

Sk R AF - 1 Bz il & 08 1 Y A R B AR TR 1407

e, P AT RR A B e A R S B B A B AL, BROA
W45, g A AR e A /N T B Y s D[] —
2 LA AT AF A, e A (B R T B IR it 4k
BB X R IEAT AR A DL 52 A 8] 5 BE R A
H o MBI RE 1Y 1 5 o F R A R AN 8 B

8 mzar IR

Fig.8 Segmentation and Intersection of Point Clouds

1.2.3 MABELEFERGA L
MR 1) S 18] 2 A 15 {H 58 i 45 A 55 T AR = 4L
W B S R M BN B R HE G, 3k
IR M HE TR Y = kX + b, I BE)
R 2 (X,, Y,) T B Y B 55 BE T 76 09 15 26
PBEIRE N e, =Y, — kX, — b, A I%ZKERE %25
17 FH Q
Qzﬁyﬁzﬁyn—h&—mz (2)

i=1

15 IR R A & 5 B 0 Q(H B/,
RIXS QR A, 3 A

-
Ezzzgxx—kx—bX—X)

(3)
aQ N
;@c:ZZny—kxg—@(—1)
"@— @_ S S EL .
i‘ ok 70’ ab *OHT,:,E’T?HJ‘.
Nﬁ]xnyfixﬁyg
b= i=1 i=1 i=1
N N
N EX,? _(EX’ )2
i=1 i=1
N N . (4)
DX = X AN
b= =1 ’71‘\" i=1 - i=1
NYIXF = (X )
i=1 i=1

WA /N R FIL LA B B O R L
R T R VA W NE IS = = ' A 1
I 8(b) 7, 1% 28 1 B Ay 25 PN b (8] v 358 B 1 453 £
X, Y) w2

Y =hX+ b

5

I
F

X=(b,— b))/ (ki — k)

Y = (kb — kibs)/ (ks — k)
A, Ry ke by 53 590 D AU B SROUR AR 52 45 BE B
LI R

AR b T AN A A [R] —

T, B o B B2 B 20 P AR
ML AR ELER AN A 3 F D P AR A, W 9 R o
ARSNGB P 2% L2k Y e M B 22 0 B E X T
S /N T BE RO 45 B2 I R Tl — 4%
HASFIL G SR — K EL PR EA
[CURETY: PN

(6)

B9 B AR A
Fig.9 Diagram of Tiny Corner

124 MHERAAF & E %5

B i 555 5 AR R L e i —
AR LI T . 0BT A SR 2 T R T
A Ab B, ARAG A S = AP T P 10 BT .

P10 = N -F T PR 2 ol 25 2R
Fig.10 Results of Interior Plan Drawing

DL BB K g 228, 0 B4 il B 4 1 )2
55T JZE X AL B BRG]
TEAESTY) B TS 6 BRI, TS e
SE BRI, AT AR A A SR S B 0 B B A /D R
[ SN L1 R N o = AN T SN U S E | A K YA
BTG BT AT B — 2 PR . &
Pz Bl R TS o A O AR ] 11 R

2 ZBIaH

21 EEXUERZERE

RS Ad ] Riegl-VZ1000 = 4k FF5 A 3R B
s B H HORE B ) 5 mm/100 mo LA Visual
Studio 2010 K JF &V 15 , 45 & CHifi 5 5 OpenGL
FUEJE , SE3 T 25 N 5040 - 1 1 i [ s 21 .



1408 BRI R

2021 59 H

11 158 U AR
Fig.11 Flowchart of Door and Window Identification

PARE /N IX — AN R 28 19 i AT B3 B 5T 1X
S, BEE LA ST 0 0 3 N A5 A S HEA T FE 40 4
Tl 330 52 IR X 28 il a5 RN 2R AT ORL B 4 RS
MPHE R ENE DB HIEENE L
P E DL )5 R T ey A TR 3R 0 i) A v T
$#0.1~0.2m,1.45~1.55m.,2.55~2.65 m [ s ==
Bn f T b B = A Bl SR B OKCF
T, 25 R M 12 PR .

P12 =Nz T S 8

Fig.12 Cross-Section and Projection of Indoor Point Cloud

T %% W R R RE R 200 10 em, 15 = F 2
(] B 8y 1.2 o, 2H B — 2 s BE 1Y 1 4k i /D s
AR PHOREAR BB d B8 5 e, X
{180 s 3 o 5 T O g\ IRl SR 2R B vk R AT R 2t
B o RTS8 UG IR A5 = B R U
NT 5 B AR AU O AR g BE T, BEAT M BR o R
Ja B R A R AN A 13 P, B — > RIS
OF PR — AR TTT X Ak — > B T A
SHATER HRRRER 8 EERKHIC,

K13 s RIE I
Fig.13 Point Cloud Clustering Units

22 HMEEREELESTL

DL N s — S R IT R B, 43 iR
FHIEPF 553k HT 553 0 ) k38 5 030 9 ) 435 1K o1
ZUEATAL B S5 R LR 14, R 14T LRI, A
SCHY ) S 3B B BA T e 6% AT Hb DR A D I B A Y
JUTIE 2, 58 B T 1] ) 223 4 o

Pl 14 ST B0k 0T i 1 2 O Ak S SRR L
Fig.14  Processing Results of Wall Point Clouds by
Different Algorithms

K ) A R R TR, R S T R R
AR - B R 10 em, S B A R S AE BB O 457,
SR SCHRL20 ] v i 43 5 i, 3 2o RS R A [l
M F1 256 VP 2 80 31> 48 br x4 [ 45 21 3047 %)
P i, AR SR 2 RRCR X e L& 1, R 1 7]
DLE A SCHY 0] d 8 2 Bk & IUHE A S 80 R
T H Al AP LR

®1 TEEFERBEHRILL
Tab.1 Results Comparison of Different Algorithms

Bk WRE/% BEIR/Y FLEAWN R
IEPF % 1% 95 83 0.88
HT %3 71 100 0.83
[RESERHERES 100 100 1

23 ENTHELSHERSH

P 15 D 2R 1) 3 B R X N 2 R
HEATALEE, A sh il p A =N . A SCE
V5 Xt A it B A T S B o R ) i ORI 22 ) v
JIE FIURS By BE AT & 2 N2 R o 8 TR 2



5546 5 9 )

Sk R AF - 1 Bz il & 08 1 Y A R B AR TR 1409

il B9 B AR T HAL R G, IT & T DXF #% U s
SIS A L BE

P15 o) ok B B vk 2 P T T P o 2
Fig.15 Result of Point Cloud Vector Tracing Algorithm

for Drawing Interior Plan

ASTRI K BE Y B 2R o0 B Mk R[] 5 55 1 3% B
SR KE S N (5, 15] em, (15, 25] cm,
(25, 35] em A K >>35 em iX 4 A [f] 4 B 6 455 B
R R T P B b B S ) R N R AT
OIAT AR IR 2,

R2 FEAKENEZLRINERE
Tab. 2 Line Recognition Accuracy of Different Lengths

B EERE /em SREERCEL ESRPUNMCE R/ %
(5, 15] 18 16 89
(15, 25] 19 19 100
(25, 35] 25 25 100

>35 28 28 100

2 2 I TR U2 A Bl 4 B o E A 4
HEBESTFhnH S oM ELBEZ L, H
WA L A 2 ] o 3 R O X B R AT
2 ORI 43 B A RBOR B i WK B AE (5,15] em 1Y
BN R 89% WK ERTF 15 em W H.
AR HERR 2 100 % .

25 PN B RE ) AR I SUOORS B R e 5 D - T
Pl R 0 2 o L e D SR BE 1) 453 A1 AT 854 L
Hm BRI S s R ALA
T8, S P B A R R A S b A A
B> TAS o AR SCOKE A 2 ) R 3B S B R I Bk
P35 (X, Y ) 5 AR A5 2 B AT N TR B =
WA — 85 f A ME (X, Y,) AT X [, AR
iR 2 Ae BB N .

Ae= J(X,— X, )} +(Y,— Y,) (7)

B S SRS BT s R LR 3. RS

LU 3 D BE D) A B0 5 R AR 2R B
T8 R AT 68 A R AL IR 22 AN M AT 4.5 mm.
FEAE LA LR 22 BER B 83 i, 203 BT 02 Hh T
FH LR S BB T R TR B
55 L B BE T A 2 i 22 K 3 A AR
(DAZE 35N

®3 BRARMRELSIT

Tab. 3 Statistics of Corner Point Position Errors

LR 2E /mm IR VE
(0,1.5] 13
(1.5,3.0] 26
(3.0,4.5] 29
(4.5,10] 10
3 % iE

A SCES A S iR E N 2 BT &R E R
i oK, o8 A N T E B2 il A UR
HERUWT

DS T o ) 8 g % N OF R A 3h e
Tl A, FE AR TSN A s KK
VA AL 5 = 3 L 1) 538 B R = ) 5 O R
Yoo SEH R R AR SRS R BB B R A
BRI e WIMEA 3 XTI KT 15 em (19 55
A5 B HERA R 100 %6, % 1K 78 (5, 15] em ) 55
A5 FIUHER 3 R 8920 . RIT A HI G By i & B
2SR WAZ m B A A, H o RN A IR I 2
52 JF- T 2 4

2) A% SCHRL AN H AT R D R 45 A A 2 A
O3 A RRAE 0T PR A ) B T SLAM (simulta-
neous localization and mapping) [ ML %% Al 15 41 20
PO 3 A4 AT % N 43 A O 2 ) REDE 25 1) g3
iy b EFmE, A —E M EE . ]
CH#%i #2155 I 2545 OpenGL L & DXF ¥4 4514
TR TR BT R E B R AR P A4
F AR SCR R R ) 3558 1 LAl .

& £ X #

[1] Weerakoon T, Ishii K, Nassiraei A A F. Geometric
Feature Extraction from 2D Laser Range Data for
Mobile Robot Navigation [ C]//2015 IEEE 10th In-
ternational Conference on Industrial and Information
Systems (ICIIS), Peradeniya, Sri Lanka, 2015

[2] Wei Shuangfeng, Liu Minglei, Zhao Jianghong, et
al. A Survey of Methods for Detecting Indoor Navi-

gation Elements from Point Clouds [J]. Geomatics



1410

VRN EPNEE S X SR

B 2 b 2021 4E9 H

[3]

[5]

(6]

[8]

[9]

[10]

[11]

and Information Science of Wuhan University,
2018, 43(12): 2 003-2 011 (fEXWF, XIBHE , BT
o, A IR A = A AT R B LSRR T
RBUR 24 - (5 BB R, 2018, 43(12) : 2 003-
2011)

Nguyen Tien Thanh, Liu Xiuguo, Wang Hongping,
et al. 3D Model Reconstruction Based on Laser
Scanning Technique [J].
Progress, 2011, 48 (8) : 112-117 (Nguyen Tien
Thanh, XIMERE, EL0F, & ETROCHBEARN
SRR AT BOLS R TR, 2011, 48
(8): 112-117)

Wang Peng, Liu Rufei, Ma Xinjiang, et al. An Au-

Laser & Optoelectronics

tomatic Extraction Method for Pole-Like Objects
from Vehicle-Borne Laser Point Cloud[J]. Geomatics
and Information Science of Wuhan University,
2020, 45(7): 1035-1 042 CEME, X140 %, DL,
& P ERBOL R A A AR A RO R
DR 22/ A5 ARERL, 2020, 45(7): 1035-1042)
Zhu Qing, Li Shiming, Hu Han, et al. Multiple
Point Clouds Data Fusion Method for 3D City
Modeling [ J].
of Wuhan University, 2018, 43(12) : 1 962-1 971
CRP, ZEtWT, wis, 55 . T ) = 4Rl iy £
SR BURAE TR EER ], IRIUR S - 5 SR
ZEM, 2018, 43(12): 1 962-1971)

Garulli A, Giannitrapani A, Rossi A, et al. Mobile
Robot SLAM for Line-Based Environment Repre-
sentation [ C]//44th IEEE Conference on Decision
and Control, Seville, Spain, 2005

Geomatics and Information Science

Man Zengguang, Ye Wenhua, Lou Peihuang, et al.
Line Feature Extraction Based on Adaptive Threshold
in Range Images[J]. Jowrnal of Shenzhen Universi-
ty Science and Engineering, 2011, 28(6) : 483-488
Q3 M3, BEIRE , 45 . JET B8 N B Y
TR PR R B R AR AR T[], IR 2 4 (B
J), 2011, 28(6): 483-488)

Borges G A, Aldon M J. Line Extraction in 2D
Range Images for Mobile Robotics[J]. Journal of In-
telligent and Robotic Systems, 2004, 40(3): 267-297
Vandorpe J, Van Brussel H, Xu H. Exact Dynamic
Map Building for a Mobile Robot Using Geometrical
Primitives Produced by a 2D Range Finder [C]//
IEEE International Conference on Robotics and Au-
tomation, Minneapolis, MN, USA, 1996

Borges G A, Aldon M J. A Split-and-Merge Seg-
mentation Algorithm for Line Extraction in 2D Range
Images[C]//15th International Conference on Pattern
Recognition(ICPR-2000), Barcelona, Spain, 2000
Nguyen V, Gichter S, Martinelli A, et al. A Com-

[12]

[13]

[17]

[18]

parison of Line Extraction Algorithms Using 2D
Range Data for Indoor Mobile Robotics[J]. Autono-
mous Robots, 2007, 23(2): 97-111

Chot Y H, Lee T K, Oh S Y. A Line Feature
Based SLAM with Low Grade Range Sensors Using
Geometric Constraints and Active Exploration for
Mobile Robot [J]. Autonomous Robots, 2008, 24
(1):13-27

Tian Pengju, Mei Wensheng, Hua Xianghong, et
al. A Method for Generating Building Sectional
Drawing Using 3D Laser Point Cloud Data[J]. Jour-
nal of Geomatics, 2020, 45(4) : 88-92( H %,
SCHE, AETAL, A5 — AL T s B PR A
S W T P D vk [T]. W2 B B, 2020, 45
(4):88-92)

He X, Cai Z H. Feature Extraction from 2D Laser
Range Data for Indoor Navigation of Aerial Robot
[C]//2013 Chinese Automation Congress, Chang-
sha, China, 2013

Zhan Yifei, Yang Bisheng. An Automatic Indoor
Plan Generation Method Based on Robust LiDAR
Point Cloud Normal Estimation [J].
World, 2017, 24(1): 92-96 (& €, Byt 3T
LiDAR s 25 3 ] 4 B A T 00 2 N T 1 A 3l 2
WOTIELT]L HEAE RS, 2017, 24(1): 92-96)
Zheng Dehua. ICP Algorithm and Application in the

Geomatics

Data Registration of Building Scanning Point Cloud
[J]. Science of Surveying and Mapping, 2007, 32
(2): 31-32 G4 . 1CP 33k Je H7e s S0 1 4
Sz B T v e N LT]. 2z R4, 2007, 32
(2):31-32)

He Jun. ICP Registration Algorithm Based on Closet
Point Searching in Local Plane Projection[J]. Jour-
nal of Geomatics, 2019, 44(4) : 86-89 (filF . & TF
Jry FR A8 G F THD 5 1 R Rl AR ICP TS HE(T].
LIPS E, 2019, 44(4): 86-89)

Qu Yayun, Cheng Yinglei, Qiu Langbo. An Im-
proved Method of Extracting 3D Features of Buildings
Based on Eight Neighborhood Search Method [J].
Journal of Air Force Engineering University ( Natu-
ral Science Edition), 2015, 16(4): 66-69 (JE iz ,
VTS, DRI DL . B AR B R AR IO S
PRFHE Dy [T]. S E TR CASRBE D
2015, 16(4): 66-69)

Heng Xingchen, Luo Junjie, Guo Junwen, et al.
Approximate Query Algorithm Based on Eight-
Neighbor Grid Clustering for Heterogeneous XML
Documents [J]. Jouwrnal of Xian Jiaotong Universi-
ty, 2007, 41(8): 907-911 (fi5 22, BRI, R
3C, AL NAR IR PR B 3 1 £ R XML SCRY I B



5 46 55 9 W) Sk R AF - 1 Bz il & 08 1 Y A R B AR TR 1411

B ET]. VU258 K F24, 2007, 41(8): Feature Images and SVM[J]. Journal of Geo-Infor-
907-911) mation Science, 2016, 18(7): 878-885 (% J2, &AM

[20] Peng Chen, Yu Bailang, Wu Bin, et al. A Method W, RE, H BT RO A SRR ER
for Semiautomated Segmentation of Building Facade SVM iy 2504 ST A s O L [T]. s ek(E 2
from Mobile Laser Scanning Point Cloud Based on Bl2E224R, 2016, 18(7): 878-885)

A Point Cloud Vector Tracing Algorithm for Automatic Drawing
of Interior Plan

CAI Lailiang' SONG Deyun' HU Qingfeng' WEI Fengyuan' SHU Qianjin®
1 School of Surveying and Land Information Engineering , Henan Polytechnic University, Jiaozuo 454000, China
2 School of Mechanics and Civil Engineering, China University of Mining and Technology, Xuzhou 221116, China

Abstract: Objectives: According to the spatial attitude characteristics of the indoor walls, a point cloud
vector tracking algorithm for automatically drawing the indoor plan was proposed.Methods: Firstly, the in-
door wall point cloud with a certain thickness was intercepted and projected onto the horizontal plane, and
square grids were established on the projection plane. The plane points after projection were segmented and
managed, and the point cloud in every grid was clustered by the eight neighborhood algorithm. Then the
grid center of gravity method was used to generate sparse points, which were tracked and sorted according
to the distance between points in the neighborhood and the angle of connection vector. The vector sequence
of tracking direction was established, and the point cloud segmentation of different walls was completed
combined with mutation of angle between adjacent values in the vector sequence. Finally, the least squares
algorithm was used to fit the line of the same wall point cloud, and the intersection point of the adjacent
wall line was obtained.Results: The plane projection line segment of the house wall and its spatial connec-
tion relationship were established. The wall projection line segment was output in sequence. The drawing
of the house plan was completed and the DXF format data exchange file was exported.Conclusions: The
proposed algorithm was verified by the analysis of indoor scanning data of a residential building. The results
show that the proposed algorithm can accurately and quickly analyzed and processed the indoor laser scan-
ning point cloud, and completed the drawing of interior plan.

Key words: 3D scanning; interior plan; vector tracing; point cloud clustering; point cloud extraction;

point cloud segmentation
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