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LL1 gitHREsEid

BitRE—1ahE LR, BHRITTH
TR LN 58 AL E B AE S5 i AT R
L, B MelEM LR ’itE
ot A — 4~ X & T b A T v € 1 45 R R
TR SR, ER Rk
i, WEE ¥R REERRITS
TREHEAR BRI EEMAL GE
RIS TR R 98 B & BT 55 1T
fg T AR T whoe” T S 25 AE TP
MEAREN— B ERLRE, Wik,
HEERZIHR TR ER, [t
BA BB ERASCR B 48 50 B
AT AR Y. FAER (H. RitteD
R, BHFEREMRF LR (B
240, BiFREMZE T REEAR GEFRiX
Bt 4, BAarE) LAK N 4 BT LA S A
E.© %% B A TR R iR it
{5 B — M B 90 2 DL T 55 AR A S
HERN, R SR PARMAAHA
FiFRZ B AT RFIE AR, A%

e e 66 e

Springer, 2007. 24.

2

MsitiE S, BREEAE—EREH, £—
SET R B T, 34 n) B K A & 12 0
B, Wit 2w Ek—E B, EEE
REM Y REAH KM &S, Bl -
ZWitF (Kees Dorst) 2k R 8itd #
MR EERETHREAR L —K
F H b [e) B oK e A RCB VM SE R, R 4R
[TPOR> a2k ¥ P NE B 3 PR 3 S e}
T BT BR 45 A R ok 3k [ 81 't E R
I A, @

BT — E AR AE BE S Rt 4],
FEFEHNEHAERMAME RSN ZESR,
Al Ao S e T B F R B R R R A 2
oAk, XWR BRI ER AR KRS %
HHH AR, MR - 15K (Gerhard
Pahl) Il (W. Beitz) %5 A 42 H ¥ & %
i+ 4 ¥ % (comprehensive design metho-
dology), I THARRZG H ™ KM, &K
. FERBHEASNE,.C LA MEH
AT MBS R SR . 7E B ITHIA
MItEMR L, EX¥EKTP (John
S. Gero) i i X B i IA FAT A FI L # 1 E

R, it EAMAX (M) k¥ #EAFHMKE, 2005: 25,

wR. witeEE (M M3, #. bR ¥ E KA, 2010 XXL

RITH C, DUBBERLY H. Why Horst W. J. Rittel Matters [J]. Design Issues, 2007, 23 (1); 72-91.
DORST K. Design Research; A Revolution-waiting-to-happen [J]. Design Studies, 2008, 29 (1): 4-11.
PAHL G, BEITZ W, FELDHUSEN ], et al. Engineering Design: A Systematic Approach [ M]. Berlin;
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PR B MR EE M TR EXR:
MWae—47 h—45# + Fi2 (function-be-
haviour-structure-+knowledge), FH4£H T
BITTTAMERRMAEBXRSA
.Y AR “ThRE—AT R4+ miR
PR HE S8 AT DL B oE B b 9 iR Bt IS B . R
PR BT S 7w, W - i B (Tim
Brown) $&H#% i1 & 4k 5 ik i) 2 8% 1 0 Y
R NR A T IR AT RS, &’
2l e 2 AR Y AT RE M AR ol SRR (Y R AT
HHEAIEFHEMTZHILSH—]%
RO HMARERITESMEXY RE
BAT MM AN S, AT, BRI R AL
TR B 8k A 2 AR R Y iRt
Hig M Jr ik, BA —E /W m A2 T
M@ AT LU BB 5T B BT R A T R
it BHERBTBL.

BRI SE X5 T 1% GE i A SCREE R A
RFL W, B IR « 38 W (Nigel
Cross) # i R Bt =N Ay AR, B45H
B A, EUAL S AR R BT,
IWAHBGHH M EEZE HSL A, mel, kg,
KB R W MY, M - 97
# (Bryan Lawson) #{®ERITLHE (&
&K ) (Design Expertise) HgH, &
W IE A B 5 45 G 19 B 27 O 85 10 1H B E 1
TR RO E R, X
9 3 A P B A 3t 4K 3 ) o T kil T2

1 & 18

FEBR T, AXFHERE TR
AN RMEESREZ T, HitH
BERW LGRS T, WREFRALERZ
(%A R AR B . ® IRAR R
K« F*44 58 (Wolfgang Jonas) 45 Al i
BERARITEIRBERNE =R E S
%K. XFRITMBFI (research about de-
sign) . AT R IFHHFSE (research for de-
sign), @ EITAIFF (research through
design) . HH, “XFEITMBR" X
FH M EREEIS IR R T IR R BF
7 RRELBIT N ERMBIR; @i
THHRF S RO i M BF oY, & X
BT AT A A B2 AT RO A AR BT AR
BT © ax sk 3 (0 B8 W A L s
BET—ITHFAMGE, KERESZAR,
ERSTEMKR, X&— 1Tk 0 kW
I fit [0 38 4 38 10T 5 (] R

AL @ IR Al
SRTRITER S, EEEIHT A
ARAFIER RN, TREMRITS
TREITMERRR, SR bRtk
W B T 3.

L1L2 it LERMRER

BOTRARN TEAFEMEEERN B

@ GERO ] S. Design Prototypes: A Knowledge Representation Schema for Design [J]. Al Magazine, 1990, 11

(4): 26-36.

@ BROWN T. Design Thinking [J]. Harvard Business Review, 2008, 86 (6): 84.
&)

DAk, AR 65—
2009 289-301.

Rt 5@ HFERXE (M. &%, BE, 3 FE. IHFEARAH K,

@ CROSS N. Designerly Ways of Knowing: Design Discipline Versus Design Science [J]. Design Issues, 2006,

17 (3): 49-55.

® Wi STRUFESFERME [J]. REEHA, 2011 (2); 68-71.

6

® JONAS W. Design Research and Its Meaning to the Methodological Development of the Discipline [C] //MI-

CHEL R. Design Research Now; Essays and Selected Projects. Basel: Birkhiuser Basel, 2007. 187-206.
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1M AT ) — 0B M B, © R T O 2
FBlgE “@E¥” imReIT L&k sh, &—f
ARSI Bk S p . AT
P ) R BRI ES, #FEEZH L]
iR, EIHARARMOEERMATERES,
XK RER R “ELFEFR (R E
BEES” O e @S, Bt n) Mg
A R R L5 #4 [a) B (wicked or ill-
defined problem), H FE4F ST . OfA
BRMATRERE “H” 8& “B”, M2
I wmE R QRS RESHE Z AT
AE A i B, MR R R Y T R U At A
W@ BT a) B 8 AR R B A
PR A, WEZ AR BT R 53
[FRFE . 8 [ A 01 4% K 27 5 24 B 7 4
(Joachim Stempfle) 4% i o 5C 4 W 2% .
Srdrikit E BA ZE Wk B . BT T AR R T
S, R M T n) 2 [a) A Y A AR DA 0
PAE—4 B (generation)., & (ex-
ploration), Xt [t (comparison), % £
(selection) @, FIFH it & s 8 H
K5, B T ) B OR o R P
AR AEZ

TS R E . RO SRR AT
R EAN A, mERN, KA, %
PRI A58 R TR R T R 2R
G M 20 MBI RE ST IR, ®
THECER T MR R T R R, 't

<444

LR BT R B — RO WE ., BT,
P TR TR — RS .
BT SE R A 2R S E AR
R, B—NMHREZHSH5HHERN .
B fE « & B (Donald Schon) # # 7
(EEREFEMRE) —HdhaEd, BitERET
LA AL, B ERAEEE R —
it 00 P 1 R RELRE 73X BB 7 B 6% b 2
AR . AHHE B FAL T ol 28 R 5 B
&3, FF o OB M S B Creflective
practice) .9 /R « #f Fi (Cal Swann) #
R HBOT LR R EETERE =%
f: —, WM AR — R 7 2 i
KMt oscik; =, LARHREARM
LERESESENLERES,; £=, WH
R freh. WEE I RO R 88 IE 7R
Wl B, R BTE R G ORC & BT 5
.9 it OB AE AR kR, R
77T AR B SR e 5 ik .
MW B R F, it LB R S
H T L B A W 3 ( practice-based
research) FIZEEE S W BIWF %% (practice-led
research) WIRFZS YD, 3 F 5L B A9 BF 9% 22
I 3 S e T B A S B AR DA AR A8 — SE T
WIMHAT R EI R, BRUM MBS RAR
] R BIFFE s S B 1] Y BT 9% O o 0 2 Sk iR
AR AR Jo A X T S R 9 B AR, JF AT LA
BA LR PRAE B MR MR, Rk

@ AT, Thikitse ML dx. HE&HH KA, 2004 6.

© HH, #i. AXBHERITHF. AXRITHERE (M) B TTARHKE, 1988 96-197.

@ BUCHANAN R. Wicked Problems in Design Thinking [J]. Design Issues, 1992, 8 (2), 5-21.

@ STEMPFLE J, BADKE-SCHAUB P. Thinking in Design Teams— An Analysis of Team Communication []].

Design Studies, 2002, 23 (5): 473-496.

® SCHON D. The Reflective Practitioner; How Professionals Think in Action [M]. New York: Basic Book

Press, 1983: 168-172.

® SWANN C. Action Research and the Practice of Design [J]. Design Issues, 2002, 18 (1) 49-61.
@ CANDY L. Practice Based Research; A Guide [ R] //Report from Creativity and Cognition Studios.

[S.I.: s.n.], 2006.: 1-19.
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1 9 LA 52 B A B 1 #E AT T 5T

BB MR E M TR L Z L
S B BT 5T R R, LASE BR O 5 ) Y F
7, REFERITSBRPMIT RARE, Z#
TEABRAEMNEXSKER, FFERES
Bt 28 AR FH B U R B SE B AE ) .

113 HRERk, KESXE
i8] &

ARHR EEA REER MR
BE5ILRYWA”. Hd, “RKESBRRI”
RABHEBRHFROE, “RELELH”
BARM EEXBEKHRIE, BhRES
ARif, #E, HEREHERETREGER L
G BRI AIES TR BHE
HFEIT A BEEA M RES, ERIE
HMTRRITWIREEALXRREELS
5% 1 2 K )

A — e RBAEE LWTF .

Q& it Al & (design proposal), 181X
TR A F TR R, BRI i
RGP B e, SRR MR
PERIAT R, (R A 2 XA 45 H bR R L. M
B BRER R fif o #2 . Bit ok B2 AN
Rk, QIES TEMXAEA BN

1 & 8

HME A

@ T # ¥ 1t (engineer implemen-
tation) . 48§ T2 Il 76 75 % & B4 I & B B
BT SR TR B R Bk o 5 E T RE Y
Py FE R, R RO R R R A A
BAT MR B., Ot MeE TREY
fRB B & ¥ BB A AE AT, AR TR Y e
28 5 PR R T P R AR AE 9 AE AL
BTy SCRAE 55 5K i B 22 5%

@Ot (formation), 8 & M LIE
AERMBELR, AR ERE-FMESH
AR, et R, HESRILERES
MEBESHE. EWRESYES TR
ARMBHE S e . PRAERIXT .

@& E B —F 1 (design consisten-
cy), HRFIHRIES TEY LR P RITE
B —. XM —HHEAREERNST
BT I —2, mEETNZER
gi—m it fE B A, BT S M — Bt
ARt A RN — k. ABH i
HEE—B &R F R R AT
PRI F 815 B B i 3@ ok, XA
i PEAE B R P R 2 AE B TE U R
KIR, LUINSR B8 8 5 P [
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1.2 NERgrid

44«

1.2.1 ﬁiﬁﬁ:ﬁﬂﬁﬁﬁ
5T#If

hEANSAE “SIESGE, #HEBFL”
FEFEW S “SBLEE" Wit aE,
FEMELEZMRTEESHENEYD T
O NG HEFRETI, ARRITZEE
JR BN K AR #%, AC 38 TR ) 38 28 WA M i S
BT AR EMEARCHE RSP 1B
RAER (Tl &t — 1% Fi
AL . 20 tH4e — = 4EA R BAR Tl i%
T AR Y JF 3, 55 — UKt 5 R A T
XEMEFMHSER, HEXEHEANR
W CEma” BB, iRk iR
RIRAH K E I T — KR T W
Mg F| « JE/R (Harley Earl) . /R4 » 42
¥ (Walter Teague) FlH 3% 8 « & 4
(Raymond Loeway) % A#B & 5 %t A
B RIMY, TR 2 B R UEW T Tk
Bt TR E KM E, dwHfEsh TRt
HRP Ak f R 3 K R

g, WEREP MR —Bm N, H
RFEGERBRU TR ES, H2EH
HEATR (GM) #57 % ] i i B 338
1A B TR B R OF X e A,
REEMBITAHEARK. BEF, £#X
R~ RIS IT 4R H O MR 3R A 2 8B
HIBAD . 5 % 2 B30 B 2 6 BAR IR
I R Bt iRl s ) — B . BRI E
P A B A X B B Tl 7 . FE S AE A
PR 3 R 119 22 S A R T AR JKURG o 7 AR
L GIDEDAREE  d0ER SN E S LB Rich
TR & BRI 45 M Rk, O HTE
BRI SR AP RE EE KK TREARX
fi. BEERE TR CEARAHE B
FERISEIM, B+ T K 2% A U AR
Tk o o P o R N R R
KBTI, i B B Ui A R U 2R
TRt RM PR ORI, PIEZEEES
P AR Tk Sz, R Al 9 37 07 sUR
fER R B R A& B AR . I,
HEEMBTR— IR TRERFMEAR
7 dh T KA 7R .

HHg. 5l EFm, RiAl— HZEERRDE R BEHE (D] ¥ #HEA¥, 2010. 24-87.

TG O A AR T B R e BRI B R B

@

@ P, AFE, WEE. AEEE R AR (ML dbx. #FEAFHEKE, 2005: 1-9.
@ FHAM. FERHEA ML x: PEARAF YA, 2005: 296.

@

(15): 61-77.

6

LAMM M. The Beginning of Modern Auto Design [J]. The Journal of Decorative and Propaganda Arts, 1990
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mTFHRGSHFEANAR, &R
Ui 0 AR U A R T AR R 2 A AE S B A v
%5, P T (Siti Abidin) 3@ it % b BF 5%
KB, BT U A R O R R — i S B
AT A EB A A 7E R 2 F 0, 3T iR
M2 AR M, TR TR
. D HIL/R ¢« £48 (Michael Tovey) £
H VR G 1 A U T O R T R U A XA 5% oK f#
B 7 M B B FE 225 . 3 B B I A
e THEIME R BP RS TR,
117 3 B ARE — Tl B A e A A SRy 5
TN 2 FF2= R BE—H R E B AL
PR A T R KRR B M k4% ) BB R 43
HREAE TR, TR K> TER
FZEER T IR R E ARG LR E
WO, ERARRERTRES, TERWS
ERWMEHBRAEEL, SFEREHNS
Fé) [ B B ke i 3 28 (a) B, A iR i B
BB 5B A—F, BERUES TRAK
PN A N R O R N S U R DB
ROV ¥ A &, SRR RO 5 R
ft, EARVGIEFYRGEMKHE i, F
AT TR R T AR R .

1.2.2 &itHEMRERER

A B (CAD) HAR AL
BTG MR FEE R, mH&K

1 & &

WM AT ERNET S TREHTNXER, £
ERET S TR AR T % v mE
BARMMBFRRY, BAKEEREIT
HTREITBELEMNEZEER, BKRE
RS TR R IHE E— B
T AR KR

FERFEER B4, CAD THE®
BERTER T R TR, RS,
TR ST HT I & B R TR B
i % F 8w A B B A U B TR
WA, — D, VR AR R A
HAREA AR5 8, ERIFTES
T A BE I e & A BN SR o 7R A B S
Mt Hbr: H—HiE, KEHRF LR
HHEEHEEAKEE, HENLERR
BRETEREIHM L LS, B8RS
T T fE A B O%E M E A fE B
5.9 BRI ERRAEREMTREITS
WA —1TEELERERGE CAD A
(ICAD)®, H 5 Wt 1) 45 1iF 2 90 A il DL 1%
T AR, BRA SRR, AT
2 B4 2 0 PR T A 4 R R 3R] 58 AR s AE
SR PRI, T4 R IF R A
W1, PR ) R A 3 L

FE AL B B R P B TR
HRAT, ARMEBRILT ., BB
Bebrofe , RRAEERAE . A R R M O Bk AT
G0 M0 BRI B LA B 4R v A R ) 45 1 )

@ ABIDIN S Z, SIGURJONSSON J B, LIEM A. et al. On the Role of Formgiving in Design [C] //Proceedings
of New Perspective in Design Education. Barcelona: Artyplan Global Printer Ltd, 2008: 365-370.
@ TOVEY M. Styling and Design: Intuition and Analysis in Industrial Design []J]. Design Studies, 1997, 18

(1): 5-31.

@ HEA AEHIRHNARELSFESEA (D] k. #HsA¥E, 2009 50-60.
@ WANG L, SHEN W, XIE H, et al. Collaborative Conceptual Design—State of the Art and Future Trends [J].

Computer-Aided Design, 2002, 34 (13): 981-996.

® ®Ha, A KBERKRREA=RRitreym A (M) bi: EHT@EA¥HRME, 2007: 11-12.
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2 BB n AR R >

I

.|

wit
B
BAR MR
il
B

CAD " peE

LR LT

1-1 Rt E RSP CAD M FRHHEMNRATER

RHAMMWEZENIT .Y WE 1-1 xR,
CAD FIpR o 307 I R i s 7 7= & F &
iy ek o AR R A fie B O SR BT R BR YT
MR BEAR S EREM KR, REB TR
RR 2R, SRR RS ELH
THERMG BT MIEMAR.C BT, &t
WitdBRARMZIT TAMEES, X
TR T4 m TR 4k f 46 5 F &
WA T ERTTER, ERREFE R
S0 A AR R R 4 4 F A R R 4y B R
A, REAG -k, BMRITS RO
MEREHHp TAREZE TH.

BB R R R A B RO R TR R
M E B R BE A Bk . B £
T M VS 2 M v R R i SR T A O
grl, BRitBEMHEmERL, sR5T
BRXRMMERRIL, FiE, 0%, FHA

WREZEFFEHBE IR, BIHEE
MAEFEEAKES S NRMES RS
SEAE.Y BF R E 2 LU R
MBI S A, I 5 R R RO 0 TR A
RORFFX NS A0, MNE R Bt w TR
AT e, DA ROt 3R R R AR
Borfe ik o AR & B BT TR R
TR B R B, i A AR AE
AN . FE ERER, AR, K&
5 %5 2 A5 B AR T LU BT R R AT 4
BrAISEA i DA SE 4 i BT A9 B Ak AT LA St
Bl it M85 Ak, i A B Bt 5K
B M, BOHE AR B R — BUME S SR
HREW TS TR RMEE. H
WINPT I — 2B R UL A%
AHEMP (LA : —RARMBT
BAF 2 [0 4% e 2 AR AR RS 50 (4 IGES

@ SELIGER G. Product Innovation— Industrial Approach [J]. CIRP Annals-Manufacturing Technology. 2001,

50 (2): 425-443.

@ KRAUSE F L., CIESLA M, STIEL C, et al. Enhanced Rapid Prototyping for Faster Product Development
Processes [J]. CIRP Annals-Manufacturing Technology, 1997, 46 (1): 93-96.
@ ERIXON G, KENGER P. Proceedings from the 2nd Seminar on Development of Modular Products [ C .

[S.L.:s.n.], 2004, 13-14,

@ HE K, CHEN Z, ZHAO L. A New Method for Classification and Parametric Representation of Freeform Sur-
face Feature [J]. International Journal of Advanced Manufacturing Technology, 2011, 57 (1). 271-283.

® SMYTH S N, WALLACE D R. Towards the Synthesis of Aesthetic Product Form [C] //Proceedings of
DETC' 00, ASME 2000 Design Engineering Technical Conferences and Computers and Information in Engineering Con-

ference. Baltimore; [s.n.], 2000, 1-18.

8
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i # STEP), S HE MM E (HRRF
(I

FRT, CAD $UBi 2 B 4% S F R BT
mAnTr . O % T E % AR A B %k,
SZARRITER:, OQ@LIHTHERMNL
REME R R A Bh IR RIE M ORI B
FE, REIERESHES: O Mt 5dE
MM E S A . O s BOBR B R 5 B
SR EYE kAT R A R AR B i
FER.

1.2.3 &it—@ueER

REBR RS TR OH — e
AR H RSB ST A A R, A
RETHEZE K ERKER., BFXRM
AR R AR et AR EERRITR
ZER ZAES . 2R UK B M B0,
MRE S (AR 3 2 — R
W © R TR s B W, Rt
— AL FURE B PR BE B R B IE Y
R RS 30k R 7R 2 R SR SRR O AT B TR

BRI R — R ATENE., Rt
R AR M B R Mt B @ S E R
T8 BT B A 4 R B AR W 5E P R R

1 & @

Wtk R B — A st B AR K 3 8
A B M iR S B 5 T R R
PR 2O TR S MR ER . &
fEH 7% (Martin Andreasen) Ak, i Al
BRI EREE =1 MR EH—
Mg, FERZMARY, X=ARRERHN
(2 B K T B TR i A S Al 7R
REMES BT B B, & BB R R &
SR, BB EIA . BT E RBOR R
FEW R FROFIMA IR, 2%, EWRER
MBS . Kk, il RIERFEERM
ORI B B B WSy o 2, ander 52 3K
&R TE 75 1% A0 A TR 9 1k 2 iR R A O
MBFSE R, H AT, 7R % B BT AL TR
W R A AL T 43 B RS — B R R
BRZ RS A — R EOR, FESR
Bk = SR A R T RO

T R B T U )RR U R AR
(gap) kB A, SBEEEMEAMA
R, RRKERTKEIFRHIERE, BHEH
NRk B Rl b TR B e E
THRERRITEACRERNEFERKES
FIYa 38 B A Y B R, o AT DA AR R R
JRERENVEEAR” R KB R MR
T2 R . HA 2 P& Z ) 1 R 4

@ TORNINCASA S, DI M F. The Future and the Evolution of CAD [C] //14th International Research/Expert

Conference: Trends in the Development of Machinery and Associated Technology. Mediterranean Cruise: [s.n.], 2010:

1-20.

@®» GOLDHAMMER L, WOYAND H B. Towards a Knowledge Based Design Assistance System [C] //Proc In-
telligent Engineering Systems (INES). Poprad: [s.n.], 2011: 269-274.

@ GOEL A K, VATTAM S, WILTGEN B, et al. Cognitive, Collaborative, Conceptual and Creative—Four
Characteristics of the Next Generation of Knowledge-based CAD Systems: A Study in Biologically Inspired Design []].

Computer-Aided Design, 2012, 44 (10) : 879-900.

@ CHANDRASEGARAN S K, RAMANI R, SRIRAM R D, et al. The Evolution, Challenges, and Future of
Knowledge Representation in Product Design Systems []J]. Computer-Aided Design, 2013, 45 (2). 204-228.

©® ANDREASEN M M. Design Methodology [J]. Journal of Engineering Design, 1991, 2 (4). 321-335.

©® KIMURA F. Issues in Styling and Engineering Design [J]. CIRP Annals-Manufacturing Technology, 1997, 46

(2): 527-534.

@ W, Rir#, TH, . FREARTEEEAEEA (1] R E¥£H/, 2006, 42 (S 98-102.
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My R, RRTAMER. AAF
FRIWFIE R B, 8 SORIHL B A7 7E 3 % 53R 21
HISRIR o X b SC BB H 1A 3% B A o B B3 U
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