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Construction-Oriented Rapid Modeling Method on Huizhou Architectures

LI Shang-Lin, LILin, CAO Ming-Wei, LIU Xiao-Ping
(School of Computer and Information, Hefei University of Technology, Hefei 230009, China)

Abstract: Rapid architecture modeling often has many conflicting goals, including high precision, high efficiency, simple user
interaction, and low demand for user domain knowledge. To solve this problem, a component-based multi-level parameter modeling
method is proposed. First, probabilistic network is used to describe the high-level parameters of the architecture and components as a
friendly user interface. Then, rule library is used to describe the low-level parameters of the components and to guide the generation of
low-level parameters from high-level parameters. Finally, construction template is used to describe the construction procedures of the
architecture. Based on these groundworks, an automatic Huizhou architecture building system is implemented to provide rapid Huizhou
architecture modeling with real construction process and high precision. The experimental results demonstrate the practicality and
effectiveness of the proposed method, showing that the system delivers simple and friendly interaction, good scalability, and good user
experience.

Key words: rapid modeling; procedural modeling; parametric modeling; Huizhou architectures; probabilistic network
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(2) EH T & 2 S R A S R E S ECR KRBT TIIRZE S48 5.1 WO AR S 4 HRESHOF
A AT 6 Fr, Ho AR BRI B 75 ST [ T T R0 R, SR R AL B 8 LT H, tpe 5L, XN
T2 WS A T 2 A ) (L B mp

(3) IR A S LT, ARG ACE B EL Ly SKAFTTFEARATIE S K L5353 B T80 A1 2 000 P SR A5
UT5E Wa,l 10 Hy I JHESEBE W
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(4 WRTERICE S L. BB AR Z B H Ly SRR R S50 LE 3% 5 30 1A 2 00 2 3R BT
AT SRR AR BT TR Eh 2,1 T2 1 1] B 2 1.2 H o 3EFR 93

(§) WA HRZSH LS. BRIRZSH LS, KBRS R B EL Lo KR BAR)Z S8 L X B30
TEASTAR AT R LU SR AT 2 AN TTARDRE T35 0 2 (] AR B x 23 00K 11w, =110,

BULAET TR BT 2 BOR g .

limi 1

x=12W,/2+W,2=1.1W,

W,,=0.2W,
5

Wa

12w,

Fig.6 The parameters generation of doors

6 TMSHERTRER

5.3 AR

Shy s B TG A AN A TR DR R R 5 4 L /N e R R 5 A R A AN ) £ B0 S AR AR
1838 2k S AN R Ay i A O TR A AR 0k A T R SR LA i DT 2 B A k.

i:{L}y = Rule(H,,,H, ¥ (i) (5.2)

RGBSR AT | AR S B R STURE S H A R SR SIS L R o AR R T A
TR B A B s DAy 81, 122 3 SRR TR e B AR REAR R 1 T BT ms.

put: H e = {Boos s Rrins> B |
1: plane {L" [} = Rule(H;olk,hP,mRm)
2: plinths:{L" 5 [ 1"} = Rule(H}olk,plane)
foreach plinth in plinths:
pillars {L",[*} = Rule(H}Olk,plinth)

* *

beams : {L,I°,I"} = Rule(H;b,k , pillars)
beamPillars : {L" ,L*, 17} = Rule(H ;blk,beams)
purlins (L', 1,17} = Rule(H;D,k,pillars,beamPillars)

~N O w»n B~ W

walls : {L' ,[*,["} = Rule(H;U,k,hWa”Type,hWaHLm,,plane, pillars, purlins)

foreach wall in walls:

8: matauwall : {L" | L°,["} = Rule(H;-U,k,hmam”tvpe,wall)
9: doors : {LT s LL ’ LS > LP} = Rule(H;ulk > hD(mrType > hD(mrNumber > Wall)
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foreach door in doors:

10: gatehouse: {L" ,I°,I”} = Rule(H ;o,k > Miatettousetype»A00F, wall)
11: step (L', 15, 1"} = Rule(H;olk,hStepNumhe,,door, plane,wall)
12: windows : {L",[*,1°,1"} = Rule(H}olk,hWindowNum,wall,doors)

13 rafters : {L°,[" ["} = Rule(H;o,k , purlins)
14:  tiles {L",["} = Rule(H;o,k,rafters)
% A SR BRIE ] 4 MRS H 1 M EES 14

PRSI AU S 0~3 MRESHL2~ REESHL A RS
RV V25 A AR 50 377 78 1, 38 0 B ) 4 XU 5 1 A <
SAISEARESE IR pE—
AT SRR AR L5 1 Bl AR AR I A A [ X0 2
AL BT N U2 2 8, LM U S P EEZR R
NHEN T — 2L R e At 3 g I P RO 4 Lk R
WP LT 0 2 SR R R R B 7 s o A
P i EAEHE A IR ) N
while !UL.Next and !UI. Autobuild
Remove(i)
H;= ULInput() Fig.7 Interactive construction process
i AL I IF 17} = Rule(H y H, (0)) W7 AR
UL WaitInput()
end while

6 RWERSHH

BN BB E & RRIZITF 64 Windows 7 64bit FE/E RS, TR E 4 Intel Core i7-4790 3.60G
CPU,16G P f£F1 NVIDIA GTX 760 [¥JE AL 345 1% F G s AT S iin i €18 Fram, Hovh 22300 0 v 2 2 800 1 A4l
P AT R R R g I 58 1 2 S LB G R G SR8 0 R AL AR g v 1) FH P 0 S AR I A = 2 S 50 0 B
AL, P S5 5 A0 R A I R, 0 308 SRR R0 24 i 2L e 17 ) e e Y Aoy 2 50 ) e 24 i L A, AT B 20, P
FRT LA b BB AR Je T, AT A 753 2 05 1R 9T A 45V A0 H R G BRA IR 4 4, AN T 58 i T 75 A\ LTl B 3
AR ) Ok A S SR A L AL TR AR LA R A R G DR R A O Ok S ST, 3R
Bt T E TR DL TSSO S T T B AR AR A YR 1 2 P SR e A R AT 45

7) - o~ —— OD_Demo - - = E“ .

Fig.8 The Ul of the system
8 ARGUsAT N
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6.1 (RIRFEIELL

RS A SR R R 3 55 T 5 S 2D R N T bR AL A s T DA RO S S AR R
Jii A 480, ATV L T Bl AR AT VG A A VR K 327 A S TR 1 v R, 4 S TR A SR U e DA st DL S
WA 9% 10 5 4y A 25 K 5 A pl DL J4 1 245 1) P A 2 80005 6, B 9 o, 6 b B 1y O THUZ S 88010 . 4 10
JI s Dby St TR PR BN 3 S0 A BRS80S e 7 R PR 2 P A S e £ JBT o DU 5 A

ST (Koo L Jp (55 2 AT 4 2 2

Ao (15 (G S8 ]ﬁi%&%' Iﬁhﬁ'%%hﬁ%@é

i HE

— =0 WN—
o
E

>

U

&Y

=
=

N
Tl

T SHROFSHE

Fig.9 The Bayes network for rapid modeling Fig.10 Construction process of Huizhou residence
B9 pRad s AL S0 A ) DL B0 1 4% K10 B B Jm A S
FEHERE R GUV B A AL A rp T AN 2 6 Bl 1) T 5y J2 25 B8 RV T 5 1l e PR B0 B AR I
S A s R A AR R R B SR A 1 11 s,

Fig.11 The results of rapid modeling
11 PRS2
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TEA B A5 R a2 S8 R 2B EL AN RE R R 2 s i P g s g 45 3L 1
W, 2 SR P AE RN T 3 P B 10 R 2 S HU IR R BUIR 52 R 2 SR R e 0,
ARSI T A T A LI TR AE Y.

Table 2 The results of rapid modeling
F2 PR ARSI E IR

i [RIEEEC N LK R E(s)
a TR 5 1)2 AR 53 836 119
b [k R W= ) 53 644 132
c SER R LR R B R O Sk RS 176 406 406
d R e 2 2 p R W] 2 102 068 205
e BHE hrr2 B h R NI 106 092 222
f BHE B4 3)2 PR 2 HTM K 111 620 252
g BE OEM 22 PR ORI Z)EEkE J 109 504 242
h HE OEWM 2EZE KM R 29 #] 389 766 1110
i AT WA 2 )2 KM 26 4 )5 kE 370 008 1089

PROFUE B 5 R R, h THEAE R G RENS A S e AT & B MU I e 2 R DA O R R AR R UG
SRR AR B A1 P P AN 2 RS B AR A R ) S S DAL IR 5 P 2 A 0 DR e S A 408 8 45 AT 0 R R
(K FH P PRt e 3 AR DK 5K 6 i g R A 2R
6.2 SREELE

Xt L g U U v R, T DA T TG SO P 18 ) oA A AL R e ik
R IR L BN 12 O A ZR Gy Hh oK 10 30 20 FRIPH S SR R, B v 030 55 0 2 AL P A 2 Bk, LA
JEBLIL N AR SRR,

Fig.12 The results of modeling with a target
K12 i pise s 45 R

e, B 12(a) FTom A A0 B0 TG R ASEAR b e 1O (9 6 B A A DA R 1T 9 3 e R ) A5 7 A s ) B S it
BT REAS A AR A8 B 12(b) B 12(c)om 2 BOIR ddt it vh SUBL 0 75 18 12(d) s 28 AT 24 00 R0 0 i A
TR TR R LA O R R R S B 12(e) s b UL BOR AT B 12(6) B 12(e) TR A 2 A
A PR 2 A I B B O R A A ER AR AR 22 3 T SR A I 1) A P 13 s R AR A A 2R
AR 5 2 1 HE AR B I AR OCOC R, R B B 5 B AR 28 2 L TP ek 2 A g e S, R BRI s
40 3 ) A 0 SR 1) 0 e 8 DR 3 A O

© TEBREEEEIEDT  htp/ www. jos. org. cn



2554 Journal of Software ¥ A% 34k Vol.27, No.10, October 2016

o 2 S R S 2 LR W, LA — s U N TR ) v G T R T R R R FH B A R 4 R ) R o
I 70 b S ATARORIT 24 SRR ), AN T S 3458 Ay A 4% (14 I S A S A

BONERI A B G R GBSO R PUE G fE SO R AL I T CAD SER R, BLA 55 (R kG
JERE TSR AL SR E K P CAD 8R4k — 35 Y, Sy % 46 Sy T A A28 3 P T L SR A v A 20 58 R 2 52
P 3D R 8 RN WK 14 BRI B 12(e) BT R B RLAE 3D 375 hiE G 45 1.

15.446 . . .
0 50 100 150 200 250
BRI TRIs) & 2T (k)
Fig.13  The building infomation Fig.14 Rendering model in 3D scene

13 HfEE Kl 14 BIAYTE 3D b vE G

6.3 APRIIAE

TSGR R PO RN A 3R A S IS AR G A A L RO AT B T 12 A2 S SRS T
SAHE B A P AL A AL 6 A D B AR AT SRR TS SR i AT ok B TR R AR E
AL, R 2 AR 0B AL 6 A4 )T B g (TBIR) e SR AU T S AL A 1 R R S T
WIAZE— BUE B AT (3D Max 2 Maya), i ¢ 1™ [ I 25 55 PRadt i L S 36 Rl BB 36 AE A P e 1Sk 36
Jen, BRATT I ) 4 T AR T R AR ST Y RS S 45, J LA VRO FR AR U AR

1) ST AR G RE W P . A D) AT O 50 BB I RE L
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Fig.15 The results of users study 3R 7L, 5 D ) 0 P 2% =) A R R B A,

1S R s R A 8 TR 52 B UL F 0 LD [ 4 T
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