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Indoor Plane Road Network Automatic Construction Method Based on Raster
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Abstract: With the development of intelligent industries such as automatic parking and robot services, as well as the increasing demand for indoor

services, the road network models constructed by traditional manual methods and triangulation methods are no longer able to meet the requirements

of high-tech operations. Therefore, we proposed an automatic construction method for indoor plane road network based on raster. We extracted the

necessary elements for constructing indoor flat maps based on semantic information, and converted them into raster at first. Then, we divided the

raster into passable and non-passable areas, and used depth first search algorithm to block the outdoor area. Finally, we used a refinement algorithm

to extract the centerline of passable area, thereby constructed an indoor plane road network model. By comparing and analyzing road networks con-

structed by different methods, we found that this method performed better in terms of completeness, similarity and construction time cost.

Key words: raster map, indoor road network, refinement algorithm, skeleton extraction

WX AR A7 ARERITART ATt T XEIRE N 15 F7 A

i e A 25 (DA 6 I P A O A T I 43 2 ) 2
FRBEEY S Y ET A 2 i 40 A Hilditeh 53
Pavlidis 855 . 3T Voronoi B ST . 48 J5 O Dl 480 1
M ZS AL A AR, ZS ik ia ik
KB HEEAE RO AE B 2GR R, RA AU
R W@Z‘%U& BT O B2 Wy A TR AR AR 1Y 10

T R, ASSCRI ZS AT 1 Sl A= T
ﬁffﬂﬂﬁ%% B\, TR IIBOTE (comput-
er—aided design, CAD) FEIUFEHEZE P F- 1 Hh ] A9 b 2L
YR NEAREE T e E NS A SR, A
FH ZS AL SETL X AT A T X A T A 3, R EH A e
22, LI a NI B AR

1 ERMEHEEEE

(o MRS T 2 PR TR, SfoRE s [E)F-
o3 JARIEIR NS BT, T T BT

JCRFIRHIASATIEA T

— G,

TIXIIRIECA 0. BIVERRRAIAR S 4

— PSRRI T, i 1 s

2 BEF7SHUEIEITFEIRMITE
7S AT — R R R AL B, ke ik

AR B A

BRI 2R R

R AHEBR IR R A, AR EIE



. 48 - .32 & i 15 A

%023 %% 6 M

2.1 JEAE X

RS E N ZEREBR, BREESET 1A E0E X
S (B A BAes ), MR R 5 T 0 A S B L
F el (BPRERGMs ) o Hodr, wirst AR AT s
DX, 17T S5 s D 7 e A 40 I 1 2 B g DXk
FEAN IR AR R, BERUE R — P Hr s Py, R
By 8 MHABE E 5 (P2, Py, Py, Ps, Ps, Py, Py) M
TPy 8ARER, N 2 FiR . AHOGE SRR T .

N

Po | P, | Py

W [P | P | P | E

P; | Ps | Ps

S

RN (P): Py 8Pl R s AR 28X
BOM (Py): FIESER 5 a3 I PyRpY 8 4RI, A S

AR HI S U IS PO 8 AR A R T R
i, BUFTAARAE SRR 05 Jiisd . Pidy 8 43K

A —AETR A, HRNSETE A WA P
B 8 AR Hh BT A7 S A R T R, BT A AR AR R
HY 1 R Pl 8 AR R A — RN
2.2 FLEICBLRRE

7S A S 2oL 50 I A T e 3 SR ok
PEBUKAR, X — i B O A Y 8 A1 15 Ak
P30, DI i SR SR AR, Sk AN BR
T AL ST SR A o AR AR R 2B B T ER
—, WHORIEA, W L, SR A AL
2. 3. 4 AL, PR IELERIC IR R L, 3 T
SERUG MIBRFRIC A s BB, BBGER, B
W, FERAGKM. 2. 5, 6 FS, fridixet
R e R MR AR IC s, IR S B AT
X 24K B, BB TCIEbRICHT I BR e A . JLET,
JIT AT 0 A% 1) N A o — A G R AR 2%, TR A
o MRFMIT : &1L, 2 < N (@P) < 6; &2,
M (P)=1; %083, PxPixPo=0; 5514, PxPexP;=0;
ZAFS, PoxPixPs=0; 45446, P.xPexPs = 0.

SRR, N(P) TSI E 7L 2~6 Z A2 R T
FIE P A b s s Iy e, AR IE T B 2200 3% B
PERZEMTRREE s S0 28008 TIMBR R K A Sk
IBEAR I M 5 A5 3 B 55 6 43 AT X AN [R] 1)
PAEE MG R S iR, JFmTef R Al ik i 2 R 7
BB a 2R, FRBERITRGB R S,

3 SCIRIIERZEROH

3.1 VT IR 2 DU Hl el g

DABLZA R IRTA S2 CAD BESAET HE S
U, R ArcGISERIAA T2 TR ZHi s H s

1) BEHALIE, CAD #EFRTHER & TN
WEE . K/NRSE, Bl BESRAT . 1T AR
B, L S s WSO EdE . Hik, 4
SCHI AreGIS 3R XF CAD Bdis it A ik, LUIKIEAAE
KT (N VFR) $REBUTES A o ORI T2
REE PR A BEEER IR L A AR Eidh:

Es e BRI K244
o i %153 1 5% B RS /W ALL/CURT
EaS ¥ FEF/COLUMN
2R iz %i/Window

2) WEAL . TERI RIS B a2 1
ASHUIUANAS I ArcGIS FAERYS FEFIF- 1 D REXT A
FRIUHIAS A AL R, P BRI VE R SR B IC R RN

3) 2 NS L TR . K Ok B O e A S A
Bl SR X A TEAT X, (A
0 (R, 25 XA &l AT X, s (E
1 (HA6), EiZa R, S Mgl 2 T
1, A5 EEA SOOI R E o 2 NS, DRt
BRIt R g A 1R ORI A

DRPE LS RO il T % b 25 T AR R R
H T2 N AR R, SR B R AR R S
i, SRVE 2R B b AN IR ARSI T
AR . ONESA FEERGE L (0, 0); Qffik
FIVEERME, W21, HHECH0; OB —Ridrk i
AIARAR A, ARARGR SRR 1, WS 1, I
SRS IIR RN 0, BRidab3 . @258 F AR AR
JATYs e, ) AR USRI R ORI
seRfl, BRI B OGRR AR R A, DR
ARRA RIS , 2 S DX b g PR A R B A, %
WRAZ T VAR BT 207 RE TN N ) 18y 37 B2 38 N °F- ThI
Wit L
3.2 PRI T i R

BT S R R ) ) T 37 1 2 TN TR 2R A
K, I Python 1 5 52 B 4 A% J2 1 THT i 1) 9 44
&, R MmE N PyCharm Community Edition 2022.2.3,
WAL, BRI T Bl A = A o i i g P AR A,
BV ok B2 5 3R] B0 AR i R N
W, ZAEIE ST SO, TR A 4 R ]



F235% 6 M ERPRF . BT WA EINFETE RN E GRS S - 49 .

3R

o AR

3.3 &R nr

DL T3l 5 A B [ XA AR A SRy s o B Do 455 7R
(UL 3a), Xt LA B A SCO7 A Bt O ASE 7R (AL
KI3b) 5 = Mo e % iR (UL 3e), M
PR SERE | ARARLRE AR ) ) AR 3 ANy T iR A T
fifio SEREBEIR AR E N AT al sk, B IR A
X IARREIET T ; ABLEEFE B AR S T3 2R bR R A2
FETEAR AR 5 R S ] A 8 X6 [] — S22 36 i i
b FRAS B [ XA BT A6 B8 R B[]
331 BMWTZEEMN

SRt 3 iR I R (1 SN AR AR
WA B HARKE, k2R, TEBNEEDA
3 FRBRARACICIA A5, 1T AR IO 238 3f A 528
Sk T SR LS AR B R BB

Yt B Fahk AL TS
A 81 90 88
G HARI% 165 179 172
MR KE m  709.57 812.80 855.01
A 54 58 56
[GE7TER) HEZEYES 93 102 98
MR K /m 1159.83 119135 1255.35

M2 R LRI, AR SO ik ad SR BT i A7 4
() )P R St b A B AR Y | R LR ST 4R 2 e AT
AT 1T Bk AR B R, A IR T AT
NATREFERNA R X ik, AR SOy P =AY 5 )
REFRUAE 243750 BT S BORH 55 s v e Do A2 78 43 531
BT 11.11%M 7.40% ., tHILZF, =Miakmat
SRR EAT KSR T = A4y, IHRKESE: =M
J SRR A B R | 45 e BT 2 AN s b il B
T 8.64%F13.70% . 15 fECIE i w2 S B AR 5L
FILE B AR EE R0 o B AR AR SOy 24 T2 114 i Do A 75
2N NI U 2, (RILARE K EH/NT
AT AR A AR, PR, Ay

AR B MR I T3 IR AR, miAR
SC5 R A 1 i DRSS TR ) s G T I — [ A, R R
R AT /N

L5 TR, BRAR SO IR ) I AR A A
B, AR A e, Ha AR K SR
BERIRI B R . A5G I3 AT LA, RSO
ALY B PR RS TE SRR M S T T Ak, B S
HERS IRERAR L, B B i i Al s
332 E W ARDLE AT

2 ol it POX) 6T 1A ) 2 A T S A S — 2L DT D
SR, MRV LSO DR B3 P X8, 24 B i
DT IE s % 22 ] (4 B AR T B SE SLIX Sk, AN &1 4 B o

Y
® o ST

VCAC A% & PERLAXT b

N 7

5l AN L2407 & "™ (locality in—between poly-

lines, LIP) YE i MIARMRIMERE £ )53, HoE LanF
LIP, =Y S xw, (1)

A, S, O ab (] A RS XY 22 LTI s , 24 ab
i) % A28 Lok DXk A ST R ) JR G 5 B A A B 1 L
fH; i K ab [AIEEAR ASE SUTHFUAN B, A0l Ge it AR SOy
TR = A ) G 10 ) A 1 S TN TR A 9 DO A TR 1Y
LIP{E. LIPEEUN, 2 55 EEBTEE /N, BRA L
B2 [ P AT, B D AR DR R . 2 N
ARSI TN = 53 T ) B DRSS AR 5 A o ) A
IR S LIPAE, AnIE S s .

TEAFERIYI R S 2 -G 5erh, AR SO ikt
F14) S8 DXV 75 5 o 5 DO A5 761 (1, LIP (B XS /N — A
IR ) S AR, 3 B AR SO i AR RS B
T AR S, WA 7 0 1 3 DO TR A v 4 X o 7
() EN LIP B & T 807, ELE BN m)
SR AR AR 2 /5%, i LIP il 2Rl 5
[ SE DN

SR, W MEL LIP (X e R & B, AE ] Sa v,
AT AR T B 5 R 55 o (8 DX A R A 90 40 B A
(4n4s. 47f167) LAY LIPMERE K, 3225 N X sk
PRI — D XX, Bl w,=1, LIP,=S, . I
FEE 5bHr, 43 LIPAELRIAER R, X 32200 K Sy Jl s
BEAR SERUERS AR A B 25, JF Bl TIaYIre %
(TR FRA R, ax e R R L R4 FH 2 80 T X R Y 45
FERETE R 4 R (W g 7 8% W A B Aoy . 45 72



.50 - w32 % 19 45 &

%023 %% 6 M

1131415161718 1920
|

b WY

W AR, Ay AR A B B 7R % AR B
o R B8 PNV Y 1) TP {25 3k AE 38 e — A 5 s A
P4 B DORABE 7R 5 A o ¢ OO A 84 Fg LIP (L

e, % LIPME R X RS T 5e i, X T2
B, SR FH 2 FIAS ) J5 1 A S 11 f DO A 76 5 A o B D) A
AU LIPfHAE[0, 11X [H] N A 5 B 43 00 R 82.4% FiI
59.7%; Xf TV, 7E(0, 10]XE A, 43504 L
80% . 74.4%. L, JoiStETE# IR SR TR Y i
Yy, ARSCOT 1AL HE I 5 XA TR 55 A o f T A 8L 4 LIP
BN B N O B R . 25 BRTR, Sl A SO
T S S DR A 7R 55 A o DX A TR ) [ A28 03 B 2
U, I RS B
3.3.3 B R AT

i3 AreGIS B4 43 BB T TF-ah i A = Sl oy ikt
TTE NP IR R . 77 Seid Tt ArcGIS TR 7
EN TR R A EE; FHE SRR S i ZS
LIRS N TN . R SCEE R A R —
EIFENE T, FIEEHR AN 3 TR

5 . FEMT /min
a5 vk T H o Wi
Fahik ArcGIS 55 45
=T ArcGIS 30 23
ATk ArcGIS, Python 10 8

M ERATLUE H, AR, BT HAh P
FhO7 Al FHAR SO V5 A S S 00 AR fg 1] i A B
%, MR R e AR SOk i i S B n)
AT XIS T RO PRI A, B AR AT Lhdad T
R R L TR/ 8 Ry & ST 1< i 3 P €
= A S, AR RARROR, SRR R, H
TER M SERL , ST = AIE R B A, IR IGE
ok B0 SORTE AR, S BCICREUR. T3
M TR E N TR, SR,

4 2 iF

AT T — i T A0 2 -1 5 0 1 sl it
Jrids, T ERHCCAD FRARF T P DGR A I T Al
FEBE XA St A 7 A PR AL A 2 AP TR Z A

HulEl, PRI 7S ARSI AR A N AT aE A T s A ) s
2k, LA N R . A R R sy
Y2 Yttt , APREW, ASOTEAAAELL T
e OfF R “WE" BRI S AL BRI 5S
[, S 1S IBRALERG ;. QAT 78 i (L vk 5t
TN LA A SRR R, e TEACR
R R PR AT LA T AR SS, B mT ARL T
P slibilas NS5 RIS i PR EA T AL R B B 75

SE

(11 &7, REW, HEC,F ATELSF ML AGV BZ
HLX)F (], B 5 A 54k ,2023,37(7):121

[2] ‘R, kjafe, Ak, 5 R TR R A4S EHX Y Vor-
onoi B B FAEHLRI[T]. R LA F IR ,2022,53(3):215-224

[3]  Cheng J. Dynamic Path Optimization Based on Improved
Ant Colony Algorithm[J]. Journal of Advanced Transporta-
tion,2023,1(1):1-14

[4]  Prakash R P, Keerthana S P, Binu V P. Thinning Algorithm
Using Hypergraph Based Morphological Operators[C]//
2015 IEEE International Advance Computing Conference
(IACC),Banglore, India,2015:1 026-1 029

[5] TuKk,YangS,Zhang H,et al. Hybrid A Based Motion Plan-
ning for Autonomous Vehicles in Unstructured Environ-
ment[C]//2019 IEEE International Symposium on Circuits
and Systems (ISCAS). Japan,May 26-29,2019:2 741-2 744

[6] YueY P,Liang C Z,Bing X L, et al.Generation of Naviga-
tion Networks for Corridor Spaces Based on Indoor Visibil-
ity Map[J]. International Journal of Geographical Informa-
tion Science,2020,34(1):1-25

(71 ERA, B, 34,5 SRR RIRRE S H
SR, AR B A L,2020,56(24):188-193

[8] Fide, 2, iki&H —F A TR ZH-BZS tafb
R[], AR 5 KR ,2023,33(2):44-49

(9] R, ZAA, B8 190, R TR ZS i S ik a9 F BRI
SR RPLIRI]. A SEAUE A 5 Bk 2020,37(7):107-113

[10] Lynda B B, Basel S, Abdelkamel T. A Modified ZS Thin-
ning Algorithm By a Hybrid Approach[J]. The Visual Com-
puter,2018,34(5):689-706

[11] ¥&, Bt &2, 5. R TRt ZS i Lk e 3548
ZRIRIR[I]. A5 4E,2021,36(12):51-56

[12] EF& REMKEL R EGRAFR[]. MEZLFls
8.46,2022,6(11):95-97

[13] ZF4ei, HBweE FE0. £ AR ET &S MAER G g
FHER[J]. M LB ,2021(4):79-84

[14] BT, T4k, ZR 0 RIEEFHT AN E T[],
ARALR I ,2022,43(7):34-37



