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New Model for Mobile Indoor Maps Design and Expression

Abstract

Abstract: Indoor maps are the basis and information carrier of indoor location services, and the
transmission efficiency of the map information would be affected by the design of indoor maps. In order
to improve the effect of indoor map symbol design, enrich and innovate the indoor map expression, a new
model of indoor map design and expression is studied on the basis of summarizing and drawing lessons
from the current research results. Firstly, the methods for classifying and grading the map elements, and
the ideas and application values of the method for three dimensional non-photorealistic symbol design
are summarized and discussed. Then, the ideas for indoor map elements symbol design of the mobile
terminal are proposed, and the symbolization of two and three dimension is implemented. Finally, a new
model of indoor map comprehensive expression and application is presented based on the results of
indoor map elements symbol design.
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Abstract: Indoor maps are the basis and information carrier of indoor location services, and the
transmission efficiency of the map information would be affected by the design of indoor maps. In order
to improve the effect of indoor map symbol design, enrich and innovate the indoor map expression, a new
model of indoor map design and expression is studied on the basis of summarizing and drawing lessons
from the current research results. Firstly, the methods for classifying and grading the map elements, and
the ideas and application values of the method for three dimensional non-photorealistic symbol design are
summarized and discussed. Then, the ideas for indoor map elements symbol design of the mobile terminal
are proposed, and the symbolization of two and three dimension is implemented. Finally, a new model of
indoor map comprehensive expression and application is presented based on the results of indoor map
elements symbol design.

Keywords: indoor maps; three dimensional maps; map symbol design; three dimensional

non-photorealistic; indoor location-based services

M SCRVm AL, A A AR A Fastmall |

Pointinside. Aisle411, ENFIFE. miE. EH
VR, SNSRI e e i, BOKSGHEHI R MBI, LR

i

5l

T R FHINE R, KA BRI | qrar R s 08 K3 % A S AP

O o A TR
Wk F 9T: 2016-05-31 &I : 2016-07-11; IE PR KRBk, TR . SRR, R
g SEETH: [HK A RRIE S 41271393), FHERHE A IR 55 AT 97 18 32 BRIk 22 22 38 R 5%, ik

" H11%I(2013BAHS6F02); e g g e ; PO
- J VEH i XK};(1990-)7 BV, mE, WPy ET#H&LQW{iEH&%ﬁ}FﬁE@%{EYEEO Eﬁﬁﬁ%ﬂ/ﬁ‘ﬂﬁ
1) Ay e 1 P A R TR FHYEIIS(1987-), ) = ! 2 b i PR
s, Wk, I, ey L (e T TEPAPABORSIL, AR NN

TR LIE19709, B Wl Wb Hd BT PRIGL S AMRIR A G AT LA s A i A
i A RE AL S S5 05

http: // www.china-simulation.com

*2952 .

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 12, Art. 3

29 &5 123
2017 “F 12 H

REEHARMIWITT . B N RN, AT B
X2 A B IS5 S B B A ——35 Al Jsl——Hf
GO ZEVERA ) « DR A LI = N b P A AT 2
[ AT N =N TR RS N e A e 1K SN (U E 3o
HME LI 21 P SRR, AN 52 7 P 0= N
TR JE AT, 0 R GE IR AT FH Pt e o PR,
X EE A M I EAT S L RBE L RIS BeTE DA
2 IR RUR 2= N A E RS R FCTHI )
LT A 5 AR ) R

MO LR 2 A, T
P A B B TE 5 R IE ORI o B 2 RV R
K (L 2 0% D, Gotlib® %8y T3 Py S s
L, HILIA A MBI TR S N R R
I PR ) N 2, XS ikl LR I R =
WAL R G A BRI P AR, vl DO R 4¢
(%, [H4M%# Klippel”. Bernhard Lorenz™.
NAKAIIMA MP¥, [y Eaml™, seme g,
g 2 2 g U R R A B A i g T AT
THIEEI

b, RS0 P A A R BE T
(18] 2 P i ] 2 TR ASEAR RN 35 PN P TR v i AT T
WFFT, 2 Py i B AR R A0 ¥ o R & 2 B A B
T FAECT RRBR IR R 5 W R0 3 PN Bl Vo B
I AT T RG0S LB, H AU = A HE
P F18) it A MR 5 Rt P B A SR IR O VE AT T 43 i R
NEIR 4 3 A 1 PR 26 7V IR BRI AL R 1 23 B 4
7 2% X8R AN # 3) % N B o R R AT
TS, K= 23 TR A . B3R 0 2K 2
AT TP, JR4a T K ZE 5255 5 530k
EARE, B RO £ T, I Hik
A 181 171 7% 8)) 28 3y S FL o

IR = P M RS R T TS T
FARR I i, AFL X SERfF 00 7T 5 P L 1) — 4
Feak, S b = YRR B FCAR N {55 o 76 A Hh
Bl =4 %35 771, Radoczky!'™. A.S. Nossum!'”,
Ya-Hong Lin'"®, Hengshan Li'"* "4 54T T 41 A
Jto A.S. Nossum HHH T —Ff “HiE” =4EiFE M

XS Jee, Al T 1) A% ) 24 i 1 = A P BE T RS BT

Vol. 29 No. 12
Dec., 2017

B, s ) 4D 5 2R ok A 1k = P 2 ) FR AR A7
B, AR MHERL G T R BT R R AR
Ya-Hong Lin 255755 T IFC Fls i U  = W 3
A ERIE, RO T TFC S 11 % Py %
RO NT SR, T P 1 T 1 (1 2 A A Uk
ZBRVFs SEE MK Hengshan Li S5HE5T T #%
A% b= N HLE R 2 RN B R ). 20
J2 N AN IR, 0 20 M R e i — 4
FAKTE A 1P = YE ik Y A TERE R DL PP
WL HEAT TR, (R HBO AR B B, 0
AT s HAS R R vt 1R

ity FIRBESTIR, 47 0¢ T = A b I ik
FRIAIE T M 1 2% (A0 A B 1 = Ay e ) o A ok
2, %oF 5 PN M B BES R 7 VA S REA TR T S A
H G SRR T RIS 2% . (RN
i L ST, KRB AR R R R4
Thevia], H Rk Ty AR T E e, JUH
Je B =R BRI T i HARS S A b R %
s, KT ENMEEESR Y. [
WRIZREE RIE TR . B Kn] LLoy
R LR AL

(1) WFogiRikmsEmE, HhE 2 E
KR GRS ASE T A R Tk PRI, JUHZ
RS B BORA Rt

(2) 4R A N R = G v TR IO
8D, EN RS Kt b P Y R R Rk T vk
RS o

BEXT IR I, A 0 B B Z v, DR
WS B EE AR = A
kAN H IR, WFFCE N T R IR R AR
o WS E AR R EBLA W9 R 1 il L,
X N IR R T YR B
AR BN I T B 25 SRk AR5, 32T
—MTRT LU RS B 2 i i ) L R IR AT S TR
SR TN 8 BRI R SRR SR, JF Sk
SO T BRI Y S SRS WDE RO I a
BTSSR, TH 17 Android #3280, $2H

http: // www.china-simulation.com

*2953 »

https://dc-china-simulation.researchcommons.org/journal/vol29/iss12/3
DOI: 10.16182/j.issn1004731x.joss.201712003



Chen et al.: New Model for Mobile Indoor Maps Design and Expression

29 6H 12
2017 4F 12 F

TP R A B S RS BT
1 =B v A

1.1 ENHEE RS RI K

T [ B 2 2 S b AT 2 N S B R BE UL, M ETN i
WS SEE R SEETRA TR, R
VRl Ry e T I 224 Al 2 i el 1 BeAT 2 UK, RERS TR IR
N OSSP P AVA Erie e S TN
FIRUAE, X Py P R AT R R A O 2 S0y
g BN EERT S ERIE,

R E N S TR KA 3 P 25110 3 280y
Gyiti, gk XSRS C AT TR T

AN SCAE VGRS S5 B Bt L, DK JRE 0 1
AL SR 1 s i) s A B 23R 0 2 U i

5 R F % Py 2 IR A7 2 ) e 2o )
ZREJRHAOE W ME . HARE B T 5 AR AT
MR B BRI E . JRRPE R, S N 2]
HAEAE BT R AT AL S L, W R AR
R (RERL AR e B e WA (P DUDMVRPAT LT S
BATIRIE S 732K IR ARIE T BT L b B 251
IPANEREE . SRR E R =28 A
SRS E M R N I SO, RIE T EN
(IR AT SR AN IRIOCHE B 3 = A A
X UEAL SE I, PR S N ST SRR
SCRIEERS; I B S5 T )™ H AR
RIM 0528, 5 EAAT 0 H IR I 2R 05

ARG HAR

Journal of System Simulation

s | | DERR o
2 %
2 || | | R

A NI B R A

X )7 2 X 7 e Ak X 43 MR 5

A a8 0 Ao AL

Arggis| | e AR ER
UM % 2 T TR

Vol. 29 No. 12
Dec., 2017

SEER R B EEEX AR wT LA RPN H (1

S, WA B K AN i ) 3
AL, IR BRI TER SR, i AL TR 0
AN EL ATt

5 FEAEE S N A RIS RO SRR b, AT
LAELAEA 5y X3 EER IR IR, D5 SRR IO 5 1
b AERRERIAT S BA RN, BEMAEE &
IEBATERYE, AT S E X E R

BRI SRR, X 5 4% ) B i
FHBV 3 B B2 RO AR UK 1 o
12 ERMEERFTSILE R

XF I3 803 R A B [ P L S AT AT T B
M PR AP B P DG B — A o 20 = N M BT 2R AT
SR, K2R —EfT STt . 4k
MR AT R RSP, T LR AT 10 A i
VRN, I LS 22 (A5 S 8, fER AR
W5 N B2 2. Bt HERTS iR
PRt R P PO 5 0 i < BE g B2,
O FRER I I P JH 2 AR b g
TPk o 55— J7 I, = B RS BT DL
TRV R ATRGRZERT), AT —
YEBAT S, = I RF 5 R R 1R R vl LUK
P 105 P R L) SR B 4, 4R
TRAMEMN. SRR L = NI = YRk
RIBIE T BAT BN A

wrossk [ B AR T E T
:::? ST IEN D
H 1 NEE BN

BRI AT
GAF | (s | 22 | PREHIR
kkEx| | REME | | R
4 T AE 5 e

K1 =N E R 2 S

Fig. 1 Idea of classifying and grading the indoor map elements
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Tab. 1 Method for classifying and grading the indoor map elements (Zhengzhou Zhongyuan Wanda shopping mall, from

the paper [15])
ENERIR RE R
EAGRIERTER IRETE R REJZRCIR . MR DA R, Bl BLKGE R
EAIMER HATHR BRBh. HBR. B0, HADSE
R PN S N B mm\ ATM. WBURE . IREX 5
- ey B JEE] R KFC 18 rl ﬂﬁ*ﬁ%%)jﬁﬁ%fﬁi Mﬁij’%?ﬁﬁ%ﬁ AR A A
S (%fmﬁﬁﬁ) J$|¢:’ﬂ?ﬁ"#(bl$&’ﬂi§*)§)
HRPEER A7 RN
A P—— PEJR AR AATHE . TRBAANT B SE
o R AR R ARHE AR EOCRE SR AT R I B AR A 2R
SRR G O i e =S o e N WY W Oy Y e
OB [ERESEEA) i/ N T CE O N

{H 24 i = 4 B B v O RIE T v b TR A B B
DR kAT = b P S AR BT R B A
BHERY, SRR R RT ORI,
TR — U] BARIRE G H 43 58 A L = e v vt 24
1.2.1 =4 =R BARTE = N E AT 5 5

iH)VAE]

IR, =gt PAEAT R R = e i b )y JomT
PUAL A SN L5 538 H RN, IXR 75 5L
T3 AT LASIBIONS b7 55 405 A D) ., AL R] IR R K
THHEAT kS RE B g, JEIE X TR B A i
F I & o

N T AER S I B vt 2 AR G R A % = 4
B IR IR 1 A 2738 TR — R RR oy = 4E AR
H.3%1A(3D Non-photorealistic Rendering)#JHi ¥, Jf:
FLIE S S0 S0 T X R 4 b B AR B Bl R 8 v )
R A PR, Sy BRI (B AR S S R TR )R I
FAFEHLEE 2P, R 74 v e ] g 9k 4
PN Y DY S DN R 2PN
BIRAFL TR, i BN T 8h B 4
gL ARk T PR G Rk

YRR LRI R R O SRR CRAE = AT 5
FMLPE RN, A7 RO BRARAT 5 (i AR, A
TR 52 11 3 ROV B 0 e 1 B4 5 AR B 25 LM
WAS X E. RFRRIETEAENR B 5y
R E bR, T2 DS A A DR S B, AT

AT RIFE H bR M, ek i 2 1 Th e
PSR, AT B 50 TR 55
T 9. 9 2 R IO S I 5 4
DF = A AR L

(a) R (b) A1 2L = Ykt F R
K2 Hys R AR R = e

Fig. 2 Real scene photograph and its’ 3D non-photorealistic

map

151 AT RS 8l ¢ i U 55 A7 i D5 IR N A PR )
AT, 4R AR TSR AR . R
I =4 Al BT AT R 5 v AR5 W] LS
FO” 5 ol 1R, nT LA R b P 0 %
P, AT T b B B v M RS ) 4ty ST
FHPEAN T TSR o R R B e o ik e 3 S A
MRS, = L E R 24
1.2.2 ENMERSHREE DR

A DAL YRS S S YRS AN R A
TR I B BB SR B AN R, AH LG THE 2L =
YERTY, YRS MBS, T g LA
TR T R AT S Y E AL R,
SEHEE NG 5 TE SRS R P A A ]

http: // www.china-simulation.com

* 2955«

https://dc-china-simulation.researchcommons.org/journal/vol29/iss12/3
DOI: 10.16182/j.issn1004731x.joss.201712003



Chen et al.: New Model for Mobile Indoor Maps Design and Expression

5520 B 12 1 ARG AR Vol. 29 No. 12
2017 4F 12 A Journal of System Simulation Dec., 2017
3R, FIE TR NS RS0 R VRS AR B (032 790, AL R0 1 1 FE 5 = 4
s - Y U A S B, AT S
[ O Z e o
o = VE R S A B R I T S IR 1
— AT =N S e 1 — DSy
‘ TR R SYERFS AU EWPERR A, B4R T AR
i i) 2 R 1, M L2 R MR AR, i
B3 S S TS A RS T s o 25 R

Fig. 3 Abstract and image feature of symbol
2 BBAMEERFTMH
TE VG 5 2 T UMY, s )
FHHTIE S LRI o HO 15 8 A K A K RIS B TR o SRR LI
T WU PEEAI R ETR SRR o, AT B, RIS IR SRR
R S RS S, AL AR R AR BRSO R BT B LA

RIS, BN RPN S ARk T BRI, T TR, SOR. ZER B0 BEAIS)
FIVE XS TIREIRYE, TERIA T B SASAE . AR AMEERATS B, R 62

o e

B, S T3 e A A ks e B RRRR S S R, DUR AT
K, HBA S S, EpbEERg s SIIRBERCR.
U, BT R AR S 15 = A ESEFT ST ASCRE S AL HOREAR T 56, i 1
P WP, N TS SR e By SRR MRS R A, LU S
P S AIE R, AR R SR, it IRETBRAHE( AT S TRARA R AE BRI -
SRR KBAE SUSEIRIAR B, e ORISR DR IR R S RCR,
SR L, B MR g 2 PRI R R R TR

K2 OCENHESEEAT SRR
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