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Rapid Anhui styled architecture modeling based on MSSR
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(School of Computer & Information, Hefei University of Technology, Hefei 230009 , China)

Abstract; This paper proposed a new rapid modeling for traditional Chinese architecture like Anhui styled architecture. At
first summarized urban modeling methods, and then introduced an intuitive building model representation, called MSSR,
which consisted of modules, structures, styles and resources of Anhui styled architecture. Based on this MSSR representation ,
proposed a novel modeling method of Anhui styled architecture. Finally, present some experimental results, which shows that
the method is fit for rapid modeling of Anhui styled architectures.

Key words: architecture modeling; Anhui styled architecture ; parameterization; module creation

UTAERE B AL Mk D7 b Bl T B A TR S X
REAUS SR TR H 5580, KA 7 37 5% 0 TS LA Bl 2 A
MR R R EH, thTAE RS T 37 5% h o
WA A ARZ T HIIRAS 5 , Yse i0 SR 2R B e, SRR 58
3T CAD HEABRA: (4N 3DMAX  AutoCAD %5 ) 47 F T4
95 B AR X LA AT I 2R 755K . BRI, 3 JLAE ke [ 1 &b
ST IR RIS SR I PG | 3l CAD @A T T
WARBESE, I HUS TR RIOCR, BT, 3 28 i 00 g SRR
(FF) 19 F Sl i KRBT LA R LA R K

a) BRI [ S, XA ARIET L /4
FIFETHOMIEE ( shaper grammar ) AR 572, T2 Ty
HESTRER B A B AR D I S B, 58
BB = A A 5 8 B A Ak, Stiny ZE AR Y
TR T R TR A @ SR L EE AT, Won-
ke 25N 2 HH 7 B SR A 7 3 S s A TR AR B 1k ) 2
il [ A SRR Y SR MR 1 s Cattribute: grammar ) A5 A2 i
AR AFE L (control grammar) |, 43 L 25 LS5 JR iR 41
M T SCHR[ 2] PR R, Midller 25 A JE T split gram-
mar F1 computer graphics architecture FJITT H 2h A 71k, Al
TSI T R KR ——DESR 1 A S

b) BT S HAL I Fr AR R . X TR
AL i T 32 B BRSO 29 o, SR 20 s i
522 I — R 3L 7 ke S B U RR TR A, Birch 28 A
BETE AR Y P () = AR R e, DA W 2R by

B 2010-01-26; fEEHHE . 2010-03-02
(090412059 ,090412065 )

JRAEAY H I TR P R SEE, FH BV EE IS, Birch
2 NS SO — b R T R G R R, T LA Pl A 7 —
THSIRER  Ullrich 4 A" 3 e SR 4 20 S AR 80 | 3 A
RUPEAT T SCH A A8 A T 2% 5 | A A5 A 76 ok Al B A= U SR
Liu Yong 25 N\ SR A Ak R0 RIS U (0T 4R 1 v S 8 10T
R RE R P G T RAFMRCR . B 2058 24 4R
H—Fh 3 T8 A HEAR (semantic modeling ) 7572, fiif {0 FH 7 4t
R A A S A AR S MR D o
KM 5, ORI %

Vit P U A S LA i T A 3, S Ak R A, AR
FREFE——B0ILPGE 2Rl RS T A S SO ™
AR A AR AR 71k X TR AR I s S fbast = B
AEE L, ASCUABIRE S AR ASE 1 Hh & A5 TRAGY
BrHAG JRy 540 R BG4 T 25 AT (module) |
ZEH4) ( structure ) | KA ( style ) | PR (resource ) MU A4
(MSSR) a1, SE L BIR A Sy PRk | |3 sl s, AR
R R TR S A AR 7 vk (HIE 3 73 25 DU R 23R A
Pt 525 2R, [R5 1A XS S 2 FHAH R R IE 2 5L,
AH UL T A Ay 1 B TR A S B e XU I 57 1)
AR 1 R U A

1 EEMERTEMBIRZENA MSSR HAIR R

IITRIRE SR IR, 1] LAt BOIR A S0A A3 A A 2
BRERSF, FERTIIBRT MR A 2R 1" 2 % R B

EETH: BRAAAFALNBMA (60575023); Z# 4 A XA F ALK YA B

PEEBAY . FEME (1978-) , B, S AAT A, B4 1L, 2 B 7 @A B3, B (1985-) , B, ZMEDA M+, L 2L H G

3t FEALE H 5 (caoshiwei@ gmail. com) .



« 3142-

it ooE R OB R

%27 A

AR RLIR A SRR AT 36 [ 7 P SRR e (1) L S Sk (R
I P AE) RIS R AR EA T L5 15 3 SR SR
B PR — A B BOR A SR AT o [ A U
PA—E MR 11, 1 B — e B A SR 2 M AL i il . 5T Ik
WA BIRE S EE SRS AT TRA T, 255 BOR A SR A0 A
SRR AR SRR AR E AR B M2 A 4 i 4R T —Fof
FETREH 25 AUk BEIR DA BER (MSSR) Y BIIR H SR
AR PR AR v . LR AR T SRR i UL AR B P
JUANTT 655 s 45 T T3 SRR SRS M D R 254 5 B
A s VRS T T SRR 25 K R R AE 2 B0 T T R 80
B BRI T R S B ZE AR A SO IR R S50 R

BART BE%

- _—
el
BRE) | ;
|fvi?& =
-. 2 .

|"iﬁ£§ U ==
ST | ST ww o

Al SRS SR AR R
2 BT MSSR M@ FIRERIRTTIE

2.1 EEEERE

WE 2 7R, HEF MSSR A9 #EAR 7  p LLEESR I XML Hi§
A 2o i HEB R G Ak B A ST S LR Horp
MSSR #AH R GRA IR B A, W& = A F R4, AR
RSO F R G0 RS i Y F RS BOR S HLIERIEL
P, BOR 2 BT L Al S PR L BT (M) | 45
(S) JAUFEE(S) FEEAE(R) .

MSSRE S
/ S f'::’/ﬁﬂ%;\‘aiif #smE /

'mg BAGRERTRS

&
;:E VRMLY % 8%

RSB RS
R G RTER

BT ERIBR 2
A2 ETMSSREBIREF AR AR
P 2 s A S A T AT R N 2 S A

RS, A SR B Y B RIAE R ST 3 AR T 2R IR EOR
AR A AR Y 4 A REHE B R A BUBAE
T e TE G R G0 AT LA A SCPFA& 20 (An VRML 1 U
ISR T ) s )A , h RE Y F RGO @SR (1) Y55
ATz 2 5 S s AR () W e, AR SOy S 0 J g
RGh BGUASCHER A E SCDTD 1 XML A%, 3 5
YL R 50K FH VRML 358

TE LRV AR P B B R SR (FF ) XML 38 3OS
RATFEUNT

a) P4 B BT s e IR B B e v i S A AT R0 43, Ry B
ALERE I D B R T AR I RRAE S50

b ) FEAH [ 285 A B () S8 a0 1) o SOXUAR SO 48
M LA S E b Al AN SER SCHEF0R .

o) W] XML SCPFXF i b gk XA B B IR R AT 41
CANESVIRE SV 7R (i

o) BRSO AR AR ST AG 6 R 15 A BRI
AL TR

TSR 2 T BT MSSR A BROUR 2 S TR AR
TR P JCHE T8 - BUOR A 50 38 Sl B 405 122 ( MSSR) 944
HE S5 SRR AT TS
2.2 EREEEREE

BEIHEET MSSR AYRIRIE ST AL, 15 5 EAR I BR
IESUVRFAE A R BOR AR ST R A SRR | 32 200 10 e ST
BB P R AR A ST KRS B 12 A e 37 i SR
BB

FERIPECE R R 0 AR = A 2DBR

a) W BT AR SUREAT 558, i o 0 A BUA Al USSR 22 (] 4
57730, B SRR A5

b) S FHSEAR T (A 2 2B S HA LATIE R ) X i
TUREHCFEA T A | PRIBUIL RS B f) 4 i 2 B, PR DR AT 25
PCAb B, ST AR X M RIS HEA TR A AR | $RIBCHASAE
SR ST AR Hf Sl ST R N S5 A T ) e R e 7 A 1 B
SN TG TE

o) BRI P ) L R ASE B S 051 0 45 K S B ) R AE S 4K
LA

2 IR R A SO MR A ROIR A S —— e g R R
FH B ZERNE 7 007 A5 I BUR B FA SEA R e AL L
Ko VLT AR R Ak, N3 1.2 FUR

1 BIREANEFEREEN

BRER RIESH

B EE LR BHER I
i s |l
xas C R KA SE

e RS HARBBETIR

B  ROOF

ERRTERNRRE R LEAR T

M, KB, & -~
BT A 48R 8 T 2 A T —
B, Bk B RE.SE  mam

BEREANBALR L
% WALL

B 51T, ek —iE

B, F. .
B WINDOW g we o e

N

NEmERE SRAS BRI, K.

oM s ®. b l
F2 BIREAE LK FEAREH

TRKEE TR AT

B=MRR. h=F— R AR B “—

i g R BABNSASFARE Y W=
W7 W= R B S ML & R R R
T3H “KITR” o KPR

o B 58, = 0 A 8 A S 4 = (D50
B PH mas BT S ETEN NS R A

wn |on | ma |

- BHRSERRE, FENFESSERAEAA.
H” FH g AR, RN EE R,
BRI — MY T
HERSHR, B SEIR Y — BT R
“B” Smy Y= S I DRSS
CUREER: . BORAL 4 T I 90 1 BT SE i, :
MU= FREE S “H” ® T4
T 73 ST IR A SR e J2E 455 g PR i R o AR B K i
22 FITA B  S  L R M  Z B A b 0) S 2 = i ARY (st ogY
B T3 B35 ) A IR SCAF AT 4 2k B A ST A S R VR RO 2
RSP SC A A UL A AEER RT Z5 R 1) S P 8, ey SR AU B
%EI)
2.3 ETFT MSSRWHEIE#TE

ZEATE 2 BT/R B MSSR A R ST 4044, 2T MSSR B9 #LIR




%8 2

M 4 IR T MSSR 4 ok i S Heik B 7 ok

« 3143-

HEFUD A A R AT - S5 R AT T R e O SUR (FF) 6
TR SCAFFIXUAR SO ARG RE Ak A e 4 1 i 7 Bt AT e b, OF:
FEHETE (N e 208 FRA LT R ) Rom 57 5
AR SO . e R AR R I 25 a1 &
gt TR ST AL, BRI ST R ANIA] 3 TR

) HVRML3C #DOM| ¥ FFDOM
HATEY FREE PR
S EwRR| e [ mEsT | |BIEER| |SREH
R [T A R MR TR

PR
A BVRML

El3 E-TMSSRIEF BB CAFITRE

a) REWIIGAL . HE R Y SRRl 25 BRI XU T 2
ARG, NI RER R RT AR e

b) i A SR IAR SCOR, 8F S Rk, I DTD SCRY
AR IS UEA A SR S5 R RC DOM JE S,

o) BEOGEARATHEF RS SO, 5 B SO E T A 5

o) 3 Iy FHEA ST AN XSS A AR 2 R 2 A
LT AR T

Ca) R FH XURS A7 SRR oy XA (RS IO R R b 2%
25 ID IR ) , MR AR XU SR IR S S

(b) AnAE YR s oA R PR B4 AR e Ah 3T A5
R AR 1) R IE S B S A A, R A R T A T
JEig M,

(o) QRS ST £S5 I8 FH 254 A7 SRR o Ak 39
FRAGLE R FRIE S A, VR 2 R S5 R %) 70 1 B A DG B e
SR T A A T 3 T

e) i DT IR K A Y A SR (F) 1 T8 e 4 3k i A 3 5%
HYTF R, T rr AL 4 e i =

3 Fr AR i A I SRS SR S
BRI SCA , K 2 WS BTSSRI 25475 o, AT R 4
REH R ERIN B P o SRR AR DL SR - BB B R ) s s
B BRI P B AT DA AE A iy Bl o nf DA i 4
o o3 SR R ER A RS A TIE 0, S Sl i 2 i, B
AR SR A SCPF I 5 2% 3, s/ e 5037 Se ik T B e
PR o5 — 5 T, AR 5 JRURG 2 A AT 3 3 el 7 XA S
il [F)—Sh5 Aa al s e BT AR R] A e =X 4 v A e AR
M ZREPE,

3 ERBWERSITRR

AT XML A A SRS ARIA SCF, #2 18 Smarty
T TR AL AL B, IR AT VRML 308 25 % A% SOk
QUEEABR T T s S0k, WAl 4 Jrs, RGELUZE R 7>
{7 B XML A CEE R iR SO A AR SC MSSR A8
IPERFRIANIEL 4 A7 R i) AR SR 5

RN L N D s o I LI S TR E i
B H TR AT R BB SRR A RCR . 1815 AT L
A, R GRS AR SOPE XA A, O SRl gl
JErR 1 S A AR e UL B, 7 HTAR L B i SROXURS BT U, A
By H RN [P T A7 Jey AR [o] JRURS O BIIR A SR

- (room height="3")

{ /building )

(?xml version="1.0" encoding="utf-8"? )
building)

{base/)

(base/)
{wall type:"4"/)
{wall/)
{wall/)
{wall/)
{roof/)
{/room)

B4  HIMSSRE G4 AR AY JL A A BOR B S 30 1A

e Ay N

(a) EIF 2L (b) M2 (c)BFH

Es B L P R R S RHE R
N T A SRR A R, 2B R LA A R AT SR
AR SCPFBEAT L SR R A SO LA 21 AN 14T 6 B
SR A SRRt . o TAE L FErh 0 2 A R4
S BT — T , A SO X TR B AR R
RS STT S TT LA R e AR S i o], Gk 3 i
IR R

(dHFH

-
(2)

(b)
El6 HMSSRES A RMBEIREX R

3 MSSR A5 Ik 41 148 SCPF A 1)

s P32 Bk /i fiff B0 6]/ ms

1 100 50
2 500 152
3 1 000 177

4 ZERIE

BORAE SR B Sl A, PR s it
SR () AR — R TR, A S B S BRI SR ALY
BLAth b A2 T MSSR BEAY Y AR R T i M HEE R
FOMAS R I g e SR S SR vy AR Al i T2, il
IRES ALY 7 20X 8815 B AT A A |, XU X
HREFFESHOHETRIL JF A SIS RIS S 250 vk %07
BEAMGE T ROREAN A S, ini B2eid f sy 9 Jnl
T A e (o i SR S S, {HR, T MSSR H A48
e SR RHES B0 S S RO RS A A O R DB e
SR AEEE SR 2, R, MSSR AR XE IS ARG 20 & SR 42 g
(37 S, A AR S i S T A T XML A g
SRR SO, An i B A A P SRR AR SR 2B T —
T LIRABFTE PR
B2k
[1] PARISH Y I H, MULLER P. Procedural modeling of cities[ C]//

Proc of the 28th Annual Conference on Computer Graphics and Inte-

ractive techniques. New York:ACM Press,2001 :301-308.

[2] STINY G. Pictorial and formal aspects of shapes and shape grammars

[M]. Basel, Switzerland: Birkhauser,1975.107-114.

[3] WONKA P, WIMMER M, SILLION F, et al. Instant architecture

[J]. ACM Trans on Graphics,2003,22(4) :669-677.

[4] ULLRICH T, SETTGAST V, FELLNER D W. Semantic fitting and
reconstruction[ J]. Journal on Computing and Cultural Heritage,

2008,1(2) :560-574. (TF#% 3161 W)



Yo B G — AR TSR k0 B BB R ok

- 3161-

(b) CTE&
Bl ZXEGMZRHER
T OECHEREMTERE LA

(a) MRIEI 4

Bk Ax Ay A6

PSO -11.00 -9.60 -16.53
CRPSO -11.00 -9.72 -16.70
CPSO —11.00 -9.82 -16.82
CRCPSO -11.00 -10.00 -16.98

Rk SEHIRSE/s dERREl/s CFIRRELE R

PSO 25.488 9 15.358 3 1.364 8
CRPSO 18.601 0 11.893 6 1.365 2
CPSO 61.409 3 45.319 2 1.369 3
CRCPSO 45.655 6 31.813 5 1.370 0

HZER AT LA H, PSO Sk BAR ISIGH B AR P (R 2 4% 3]
149 BSR4 SR A ik B 30 1) — NS A i 5 i st % JE AR el 1
PSO 553 ( CRPSO) 1] LI HE fi- My 48 s 7 (8] 1 4 ), AN E R
I7) R fre U o (k200 ST WA S b T P A A
ST H R TR Al B A R A 5 TR EARY PSO
B (CPSO) IR TR A 2R 01 4 SRy i 7 1 HEmfiak AR
FEA— AR A, SR 58 81 v ) de b7 LA 2
HOREF R S — R (7 B IR T A FE g 1 PR k45
ST B S L R) R SR L ) S R TG AR B , SR
TCRPEEE e ZE A ARG o AR SCHR D VR S 8300, S IR R
WAB T T PSO L MU A W AR 3, 7 AR EAS BE AT IE T,
WCSIGH L CPSO AR, i LA 2400 T 2R B2 A
G e

5 Z5RIE

PR AR AR B~ AR BE el B BEA T BE v, oy T 020
PEAT IR FIRFAE B B bl 0 1 by Jo 4 Ak BT 26 ol 1) A T 40
R ML SEIBCHERE R ) 1 Bl 0 T 1 T o P15 SR B
fIE S HTR R FERUIC, HRCHER Bt i . (]
ST L AR O R IRMOR RIS A OUERE) T SR

TR AT R R L 2R T A A4 T ELIPR T3k il sk
HEE L ARSCAXE CT A MR &4 50 — 2 K A A T T 5
5 (EAR B 8, A SRy R A T HABRE il S T = R
TRELRZAE NI I AR L MR RO v, RO B BCE S 80
TR HE T it L P ) B S A, A i I T I R 3 e 2

HE— PRS2 LABR 8 D VR I BC U X IE S T

— LRI H AR,

B2k

[1] BROWN L G. A survey of image registration techniques[J]. ACM
Computing Survey,1992,24(4) :325-376.

[2] MAES F, COLLIGNON A, VANDERMEULEN D, et al. Multimo-
dality image registration by maximization of mutual information [ J].
IEEE Trans on Medical Imaging,1997,16(2) .187-198.

[3] HOLDEN M, HILL D L. G,DENTON E R E, et al. Voxel similarity
measures for 3-D serial MR brain image registration| J]. IEEE Trans
on Medical Imaging,2000,19(2) :94-102.

[4] HE Ren-jie, PONNADA A N. Global optimization of mutual informa-
tion ;application to three dimensional retrospective registration of mag-
netic resonance images [ J ]. Computerized Medical Imaging and
Graphics,2002,26 (4) :277-292.

[5] YASUDA K, IWASAKI N, IDE A. Adaptive particle swarm optimi-
zation[ C]//Proc of IEEE International Conference on Systems, Man
and Cybernetics. 2003 ;1554-1559.

(6] BE, #MAEA. LT AHRATE]]].
2004 ,40(6) :4-6.

[7] KENNEDY J, EBERHART R. Particle swarm optimization [ C]//
Proc of IEEE International Conference on Neural Networks. Perth:
IEEE Press,1995:1942-1948.

[8] EBERHART R C, SHI Yu-hui. Particle swarm optimization ; develop-

HEMIEL A,

ments, applications and resources [ C]//Proc of Congress on Evolu-
tionary Computation. 2001 :81-86.

[9] LIU Sheng-song, HOU Zhi-jian. Weighted gradient direction based
chaos optimization algorithm for nonlinear programming problem
[ C]//Proc of the 4th World Congress on Intelligent Control and Au-
tomation. 2002 ;1779-1783.

[10] & 3,422, 5. M RAETRERSKALILE[]]. &
% TAEF IR ,2002,17(1) :41-44.

[11] BB S peAl. bk T BT & (1], #F A 3,2004, 31
(8):13-15.
[12] LOVBJERG M, RASMUSSEN T K, KRINK T. Hybrid particle

swarm optimizer with breeding and subpopulation [ C]//Proc of the
3rd Genetic and Evolutionary Computation Conference. 2001 ; 607-
614.

(k3453143 1)

[5] MUELLER P, ZENG Gang, WONKA P, et al. Image-based proce-
dural modeling of facades[ J]. ACM Trans on Graphics,2007 ,26
(3):85.

[6] MUELLER P, WONKA P, HAEGLER D, et al. Procedural modeling
of buildings[ J]. ACM Trans on Graphics,2006,25(3) :614-623.

[7] BIRCH P, JENNINGS V, DAY A M, et al. Procedural modeling of
vernacular housing for virtual heritage environments [ C ]//Proc of
ACM Special Interest Group on Computer Graphics and Interactive
Techniques ; Virtual Reality, Archeology, and Cultural Heritage. New
York : ACM Press,2001:187-196.

[8] BIRCH P J, BROWNE S P, JENNINGS V J, et al. Rapid procedur-
al-modeling of architectural structures [ C |//Proc of Confe-rence on
Virtual Reality, Archeology, and Cultural Heritage. New York: ACM
Press,2001 ;28-30.

[9] LIU Yong, XU Cong-fu, PAN Zhi-geng, et al. Semantic modeling

project: building vernacular house of southeast China[ C]//Proc of

ACM SIGGRAPH International Conference on Virtual Reality Conti-
nuum and Its Applications in Industry. New York:ACM Press,2004 ;
412-418.

[10] LIU Yong, XU Cong-fu, ZHANG Qiong, et al. Ontology based se-
mantic modeling for Chinese ancient architectures [ C]//Proc of the
21st National Conference on Artificial Intelligence ( AAAT). Boston,
Massachusetts: AAAL, 2006 :16-20.

[11] xlak, 2F%, TmW3E, F. XAERT I F o) & a3t 5
BF 2k [ 1], 31 Fbush Bh it 5 B 9% 5 4R ,2008,20 (9) ;1153
1162.

[12] BB TR4d, Mhdedk, —APBURE Sk A F L[ T]. sk
Bkt 5 B 4% ,2009,21(11) :1596-1600.

[13] Bk, k4t mhdid. L T B0 7 ik M 09 Ok 3 50 bk AL o7
F[Cl//2B% 19 B A K5 B (CACIS) F K43 X
4& (T ). 2008.

[14] HAYDER H, MAIA J P, GHEORGHE L. Smarty: PHP template pro-

gramming and applications [ M |. Birmingham: Packet Publishing,

2006 :20.



