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Model Reconstruction and Innovation Design of Ancient Round-backed
Armchair Based on Reverse Engineering

SHEN Ming-gian
(Jiangsu University of Technology, College of Art & Design, Changzhou 213001, China)

ABSTRACT: The work aims to reduce the difficulty in constructing 3D chair through the reconstruction of digital model,
and shorten the design innovation cycle of the Ming Dynasty chair. Based on the reverse engineering technology, the 3D
laser scanner and the Imageware software, the arm-chair's 3D digital data was obtained, and the structure was optimized
with Pro/Engineer, and the digital prototype of arm-chair was completed. The innovation design focused on the modelling
change of circle and backrest, and the new form of chair was combined by reconstructing the parts. This research is not
only beneficial to the inheritance of Chinese classical furniture, but also has important significance in reducing the cost of

design innovation and shortening the design cycle.
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Fig.1 Pyrus pyrifolia armchair of Ming Dynasty

2 ETFEmIERRNRNARBERGHHF
HIRE

21 FEMIBERE

A i) T 2 R A il 194 S R R
SRIUTAEBIRY 7R, Bk F AR R 515 b

SEYR I AR, RS AR D AR DL R T
BHLERR &, WA R T
HE PR B FEACHESE A, o = 4RO
BLXT LA P RE i SRR A TR . m L 1S
B = Y5 R o SRS A T ) FRPE R AT T A
F X5 A 04 R TET AT AR LR B T . PR RE AR,
B i 1GES B STL i , 95 b vl DA Pk 4715 11
BT

R T B M B AR P G T T B SRR L R DA
1E it #E o Imageware 1 Pro/E Bk 44 i) BAR R
RGBT, B RAE | AbHE . B A A
5 T ET, REAm i T .

22 FmBERSE

BT Bt S IR A i BT S AT R
AR S & PG SYINRS SN RO N Y AR 1
CMMS. BOLFAL  Z5HE IR A s X Ll
JERIRAREETT i o AR SCR TR BE 8 g = A AR A, U
TR AR s, RN S A Rk S S R
AN ko DAL Ay 2 i 00 B R A RSk B A ™
A BB Y T, JE T USSR T R GEAR I S AR
TET A4 A AR A R, R A e B A R R T S, L
Koy, S5z JH ER SRR, ORI
111 A 2 Al SRSk K 22 2 R S0™ il B R 3 i 1) B Ol
SRTEE, PR TR A (5 B SR
TG, MRS N E B A S, WA 2,

K2 REmss
Fig.2 Point-cloud of armchair
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Fig.7 Point cloud after processing
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Fig.9 Curvature measurement of arm axis
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Fig.10 Measurement of arm curved surface
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Fig.11 Surface reconstruction
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Fig.12 Gauss cloud image after optimization
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Fig.14 Process of part innovation reconstruction

3.2 [JREUEMERE

AT ) TAREB ARSI R T 2 I, il AAE
PRAF AR R B TP Y [R5 5 BRARH SE LA, X
far B B R AT 2 A e, S R e LA T
S . DUAD 14 ey iR A, il 1

—SEERPERRAE, Qe R EECRI i A, R SE
ik, qElTRIH  SUiEAn Y LRI T T —E L,
A FC 5 R AR S B R i o 6 R 1, LI
15, A SCR 3t 1) T AR 7 IE AT WA R R ) i)
Bk, SR B R BRI L 5] %



240 1l %

T 7

2018 4F 10 H

£
K15 R REri T
Fig.15 Innovation design of armchair
4 45iE

O R, R RAYT, EE R L
JUHR B B 4 il T A R B TR s
BF, AT Bl ) TR AR PRI B A R R,
PR . BB RAS o A SCLL AR B Sy i), R
FHS BT BB S O vk, A bRil AR B 1 S =
R A, AR B ) TR Imageware HE1T 25 R Ab
PR ZRALEE | SEMTALEE | SR AE Ab B A A5 5 Hh R A A
WRIG IR . IS AL, PEmEE A Hdhmm, %
i T S A = 4R FEAL AR (4 Pro/Engineer H BT 4544
AL LA B SERAE AL B, 78 e hth I iz 2400 8 E A
PRIEAT B R BB BT S B, AT S R L
PRI . B LA A AR AHT R Ul — IO 25 IR R,
HAREEME L,

SE M-

[1] HREZR, R4S, WP A BEBRAE X 4 it rh Ry A%
RSA0HI]. 2% TR, 2012, 33(16): 118—120.
MIAO Yan-rong, XU Zhen-li. Inheritance and Innova-
tion of the Brightness of Round-backed Armchair in
Ming Dynasty in the Contemporary Design[J]. Packag-
ing Engineering, 2012, 33(16): 118—120.

SRR, 30 ) T AR BORAE T S BR3P 5 A S
W51, Pl it, 2013, 30(1): 101—103.

ZHANG Rong-giang. Application and Study on Pro-
tecting Classical Furniture by Reverse Engineering
Technology[J]. Journal of Machine Design, 2013, 30(1):
101—103.

R R R T AR R R[] LB 5T R
F, 2006(8): 7—S8.

(2

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

[12]

(13]

(14]

LYU Guo-gang. The Measuring Technology Introduc-
tion of Reverse Engineering[J]. Mechanical Research &
Application, 2006(8): 7—8.

SR, BETL. T30 fOoR U i L 45 1] i3
TIPSR % T2, 2012, 33(6): 49—52.

ZHANG Shu-fang, CAO Ju-jiang. Design on Children
Car Based on Reverse Engineering Technology[J].
Packaging Engineering, 2012, 33(6): 49—52.

AT, YIRS FIM]. FERt TTHIEAR MM, 2013,
HE Xiao-dao. Chairs in Jiangnan of Ming and Qing
Dynasties[M]. Nanjing: Jiangsu Fine Art Press, 2013.
EiE, REE, 2. IMEIB MR SR KA
TR IFSE[d]. K EL, 2014, 35(1): 29—34.

WANG Jie, WU Zhi-hui, LI Xing-chang. Application of
Curved Components in Traditiona Hongmu Furni-
ture[J]. Furniture, 2014, 35(1): 29—34.

Wrdr. b AT A 9 R 0 B A BT 42 (0], AR T
2, 2011, 32(6): 44—46.

CHEN Zhe. Aesthetic Analysis and Design Reference of
Ancient Round-backed Armchair[J]. Packaging Engi-
neering, 2011, 32(6): 44—46.

ERE . JE T 0 ) TR ROR ARk R T[],
& H 3k, 2011(12): 128—130.

YE De-hui. Improved Product Design Based on Reverse
Engineering[J]. Manufacturing Automation, 2011(12):
128—130.

MOAESC, SR, FEF ) TR S P R Y ) = 4 A5 0
B[], Bk T, 2015, 43(5): 35—38.

DENG Jia-wen, ZHANG Zheng. Three-dimensional
Geometrical Modeling Reconstruction Based on Re-
verse Engineering and Rapid Prototyping Technol-
ogy[J]. China Plastics Industry, 2015, 43(5): 35—38.
LIU Xue-mei, ZHANG Shu-sheng, BAI Xiao-liang. A
Modified SOFM Method for Point Cloud Segmentation
in Reverse Engineering[J]. CADDM, 2005, 15(2): 33—37.
TG, JEES. SET Imageware By il i A A ST ().
PRAR 7 TR, 2014(9): 21—25.

MO Hai-jun, ZHOU Jia-jun. Study of Surface Recon-
struction Based on Imageware[J]. Modern Manufactur-
ing Engineering, 2014(9): 21—25.

TAf, PMNBRE. T =0 Bézier Ay = M A5 AR
JEMIFEE. P56, 2012(10): 12—14.
WANG Chao, SUN Dian-zhu. Smomting Algorithm
Based on Bézier Surface for Triangular Mesh Surface[J].
Machinery Design & Manufacture, 2012(10): 12—14.
XFIHR. 305 1) 50T rb A TR R AR B T A 5% 22 )
#r[D]. MR ME/RIE TR R, 2010.

LIU Jing-na. Model Reconstruction and Error Analysis
Based on Scattered Points in Reverse Design[D].
Harbin: Harbin Engineering University, 2010.

SARML, WL, #JL3C. NURBSH I B4 5 4 -1
HRZE]. #ot 54148, 2010, 40(10): 1131—1135.
WU Lu-shen, GAO Hong-wei, MENG Fan-wen. NURBS
Surface Reconstruction and Point Cloud-surface Error



% 394% 4 201

P T 3l T 1 A R o A R B A 5 B BB

241

(19]

(16]

Analysis[J]. Laser & Nfrared, 2010, 40(10): 1131—1135.
FEHE, 2WE. HT Imageware Fl Pro/E i 14 835 7]
TR B E R B SE[J). ML 5, 2010, 34(8):
10—12.

WANG Chun-xiang, LI Shuang-qging. Research on Model
Reconstruction of Gear Reverse Engineering Based on
Imageware and Pro/E[J]. Journal of Mechanical Trans-
mission, 2010, 34(8): 10—12.

gEm, Bl dE. A SRt s ) AR R B
H[J). 2 T 7%, 2006, 27(3): 156—158.

CAl Ke-zhong, ZHONG Yan-tao. Discussion on the

(17]

Application of Reverse Engineering Technology in
Modern Product Design[J]. Packaging Engineering,
2006, 27(3): 156—158.

A, CHIT. BRI U THOR B 271
AP BB SR [J]. B 535, 2017, 34(19):
107—113.

LI Ruo-hui, GUAN Hui-yuan. A Study on Enterprises
Design Innovation Path Based on the Difference of
Technology Intensity in the Coming Intelligent Era[J].
Science & Technology Progress and Policy, 2017, 34(19):
107—113.



