XRFEAYFIRITNERRRRAREESERR

SF  BAK

(T K 2EAL THUBRBI LR, WL AL 310027)
B OB AOCRE T RSO R R B T LR
SRANERMAZANER . BAEENRESH
i T 2 35 0 B T B B0 4 B Ty v B B = 4
R, MEFHANESAERLT, METRIEERLRE
ERAA, B EHRERR AT, BRI
AR B A R AH B . S ERFANER S
HERET JUTHHE R TR TR, & eRIE L
AEXR, ZERHIR SO AT AT R AR R B R b, it
IFRFERIE A S RIS RS LR, Sl R AR
BB L LR K R MR HOE R BB, SCOLX R
7o R B Bt MBI ROAE R B s B S R UTREAE A b
BER, SR R (i T,
35 3] B MR B T B AT O H 1

MA%%E‘I : W TE REERE QFE 2THE 4K

1. 5]

it

BRITENEEARFTZDFHTHIEZENZYNE
3 F2 38 #RR Y M) T#E (Reverse engineering), ¥ 7] T2
W BBk B M VAR B 2 7= S SEW R Rt il 78, BE
1% | TREHAR B TR e i3 B R 347 7= f DR FF &
WEEFER. BEEN, 2TV R TENMHR FE
A TERE RIS, THEZSRE =M, HARE K
R BB 200 MR TR EEFR AR kK AEZ,
HANASER. THERE—KA: £T CADICAM R, #
BEATHFWER . SERSEYIR 3D ERJS, Eid NC Lk
PURE B PR G AR, RAFBERIATR M. X
MEEECRAREREBMX T2 XA BEE. TR, BEESE
AN ST R R AR, BEXE=AFEEHC
IR, Z2HEEH (copy) MFHIEIIKZR. REHFZ
AR ZRIF R ITHEE )1, BRI MEN, [ER=
T —EREEE AN H] L, REEEMAHERE, W
BRI TR RFE, XM 6] 2 — PR

*HH T AL B B T



T,

e H il S0l 5 B R BRN A 7= dh, FESRER &P 3
BOREUSEHE FIBOR M S BEROR BUIHAL . TR BERE |, #57
T HOR™MEIF it R, FEefriuliEiE, RovUxT
EERHIERE. EELE 1998 FRH: “EEARRERA~
PEYT I ANERIR FSEF 77, T Bl Fp Se b 813 ) Hof [
KEA R mRREEF 7,

LR EAEAE S i, ANEREIFT. EtE R, #f
HREXN CARE. SORMYANMMNAMEE, ¥n TREET
B mBHH CAD R, AR #ETESME T,
XA BRI AR GIFT v R T BFRA, AR
KTt EAU R BB R F BB iR 4 73l heyscwr. B,
BdEm TR, AR RBCRESARKERM E, #IME
#H oK™ MR BIESR, #IT~mReIH R, BIfE
Egﬂﬁgﬁ%ﬁ&tiﬁﬁﬁ&i&iﬁﬁﬁﬁﬂ%ﬁ, XA R T B ) i Ml )

FOERMEMER ., SHUMBEBU BT SARE R
BEAT T EIBE, $RE T ERREKRENMERITIE.

2 FXRMAEE R

HHETNMH T RSN R R N TREGEEEGWMT
A —RERTHIT. RTINS R THE™ i i e B
A, BAAGNEVRRENBEAAN, BEIMTTEIEE,
A—FREHX A K~ mENEN, 2B FUNENEL
HE, RE-RRBEFEEEY, REXNZNHAREBET B,
Bt DARB— SR X SR FH 2 58 2 A F H#
K%M, REEEF=REGHAIFTZEN, ETERIE

P ==t T (j;;) V= wie
B 1 i I R

WE TEMERSECRE: firi. SUELELKES.
HAEEl HEAEEIEE. e k.

SEW) B B0 A R BT RE SE T R A R U R 7 S 3R B
FHROMEBRB UL SYE, Bl =487WT5%,
AR W R K BB IR AR R B SL i, W4 psEh =3k
B BRI,




CAD MBI ERH 7 sTMFITHETNE, SR T/ECHE
BRI HER R E B EAN R E SR REMEHTTREIE.
R AT BESE. B IRIEBIE R E R BEE AL xT
SR AR S B BRI A E R,

VRN BEBIERFEFTE—RTAIFRER, ——ET
WG ENE, ZRETXHSHE. RPETHRKSEE
BHAMTHHAE SRR RESHE, RAERERERRE
B R R A B AT E, BT X o5
B A AL TUARTHRRAE By 22 8] s Xl R [R] — X 3021,

CAD R E @21 [ TR, RI\ELWINE RIS
FHER, TLRNERINEERTEFHE: FFaNL
PRl (BELR), BHAEREIERE, BT AR FREE
HEEMA. BT8RN R E SN R S sL
VIR, ¥HKEEEE Bezier. B-Spline. NURBS f1=
ﬁ 3??;% BT, KA EEN R E S NEHE 2SR

I LA 7] A R EE B E R 7 . R ERE
PEHEALHIAHES, E6TNEREREER, JHER
PR BRI A BRI ARSI A —E
BEFAEREER, EHTNERERS, NEHESERS
KEE. BRI ARZSEES TILHE RS
ERIEBRAEE R E0-S

FRFEBEREMEEIDEG RO AL R ER
WMEEF AT, FENAHTEASERRME, BXMERT
EIENUR= il e TRERMAH LA Z 3] — @R, EREER
Bk, mRMHEHLEZNMEFARKNESHE, RABHE
R E RN (AR #ER) B-FEL BT ), AR B R1E CO
R R MELE R B4R, 0 B — MR B-RER LA
A T A Re R B B TH B4 BORRtE . AR RIX AN, Pal
Benko 742 T F B-Rep REREZEBEE, EREZMHINE
BT BORFAE, IZRRA R RE (WP Sweep BHTHI
Blend HITHI%) A FIBETIE, BREHIBELIE O ARAIE # T
Z AR IESE. HUIERR. X B-Rep RIZAETHRAE
AR PR B 2 7 iR it 7 B IR Bl

B RME 28w 7 5 RREF 4R UARIR, 768
RIEFHXN RERBERAIG LGS, R B T7E f
EERBFEEERIFIERINZR R REB K RAEE, &
BEINBERERNEEEEFEE K UAIRHE, XFHREN R



ERBEFHAIMEE BN TN, mBEGEEGE. E
BAREASE, RELAGER, BEEAIFELRE. SIFK
Z%,%%%Emﬁﬁﬁ&m%%,ﬁﬁ&%ﬁ\@&%ﬁ
i

AR Z BAREH T R E R 1T— e RHE i & 1Y,
[F R RHMEZ BIE R B R ERJLRARRKR, - miREiE
BITIEH, PULJRRHETT 2B JLATAR, B2~ mER R
BAEBENHEAHERRFE2, FHEETRTERARKEEE
BAEMBEZMRY, FTAXANAENIRS, B TR
RARK=ZHENBERZBARZTMEHRKN—NMREBTH. &
REFAREWA: —RFERAAHE, —L2ERMEREN
ZRRHMERIFIZIR K R H BITH R E LRSI R ET 5
NIRRT, ST R ZEPENH TS FREK
g, XIS FAESMNRE CPE. A TR L
b1, tEHMERER, REMNBENESHAERR Tk
HUsl g e, goRelel g R EE N S, MR SE BRI
ERRAR s, X A e TREARHMERE X 53K FEEREE
B . B TRHMERENERENSERAE K. &
SHAZR TRIEEPZARRKER, RE TAERRL KRR
%, EEREINJUATRAERAL B LR LR G T,

B THHME R AR MR E 2 BA e i 38 M R R ¥ it
BEHE. EHRRRZFHRUAIRER, CAD BEEGE K LR
1iE1E BB R TE 488 CAPP/CAM SREBFHEIRA]. BT 5&
L EHIE M FHR e ML MERR SR A . B E IR T LA
SFIE R 2R IR R B BRI 2 AR B AE R RN B #x,
HRifR BRI FE 2 E/E A, AEHEILF”
o P B T AR AR R DA % SEAARE Y, X B R B R
A ), BInRBRNTEXT CAD AT EHEFE &I,
BEERES T4 B, XFAEZIPL R E 5 R s
EMBABERBESRIES, FHit, XERARETENERR
gﬁ@%ﬁ#ﬁ%ﬁﬁm,M§$%%ﬁﬂiﬁﬁﬁﬁﬁ
3 ¥HFAFNLITHNERIERRIL

3.1 CAD &R AR [E Ei

M 20 4 60 FERFFEE, CAD ERFAHLIE. BH
M, REZESETROETARAEAEEREAR,
FEHLLPTC AFH Pro/E KENREBHSEALERIE D



E E[J%;D}? A E B I-DEAS K ARKBRIZEHIERE R H K
Ko

SEMWIER R HREE L RE — & UAERLAR, 2
ERRTEEERNER, 5—2JUIMHERBERERTS
HOTPLRAR=ERE . RASEAEART D RE HE
BRI LA RRE, JU RS EE R Rz . @
FHERFEBSE, RFIER~TBIEAELRI T LR -
P, RYBIEEMANLBSERRGHRELTIEE.

B ENUFTARRIFEZEN BT (Variational Design), B
RE T SBMUEARETFE. £283EHEx. RT3t
MEIE A, BELRE X FHB T BAEEUEE, et
BARFIEENRIRST “S%” #—PX o ARRLARMR
AR, MARFZSHEUEARBERHAR T RAKREZTJL
fil, XERRTF T RITBHERNEHE.

HAHBEARFBAEAXHETREBEELLR UL ATE
ARHMAIR. MM LR, S8 RGRFAER T
FARBHAEERARFERAETI. XERTIY, SHKE
REBIRAD, 2EREXRHAERELET, BIREREEAEE, R
B — e RS AR RFT R RIS R . B
Pl 43 =4 ERNiiT, BREERLEXNFFEaEY
WEMHR . MEEWHWRGR T — BRI ES T, B
BHTHFERFR 2B RitXRe)H BT

W TEAEMEZEARAEAFTIA K CAD ZhliH
w, M LEHRSHECAEY, REZEEFESHILHEE
BURR, BESHUNTZENT RIS, BINI#E—E
BE SRR ekt, mEAAEE T ERI AT #ENE,
W R SRR FT TR B R IA R E K.

3.2 ETFSHUMERERRR

BRI U RS RASEA TR, XEER LBEIT B
RTEIEB BN, BIESYRIINE R R, BRI
R IR FRE, — &2 BEF MU JUARHMERISNE, —2fHE
HE AR ERINE. NETE KR, BREERASHMAER
~ MAHNASEH; MNEEKR, HTEHMBE (B
MEARSR UL, BHERRANEM T RRTAR, BEX—®&R
g@ﬁmﬁﬁﬁﬁﬁﬁiﬁmﬁﬁﬁﬁﬁ,Wﬂﬁ%%ﬁ%

ZNo

FABEEN =488 TS H TR FERME, Kk,

Bl SBWERIA R LRI ERSTAR _SEE, 2dH



i, jess. AEFUTERPR=%EEK. Al ERET
RIAASHMNRE, AR RN — RIIFFIEMRIEA
STRK =4AE, B TERZRAUDIRFMEERR, FHS
B FEE XS HERET. B 241 T ERRUNSHILE

o
TR

- ERS
ﬂ‘ﬁl —k
iy 7 5 .

JUTHEE IRGE 7D R G @

EnALH EEEL

B2 EREBNSHIRR

ME 1 B, BEE SRS o8 2 Rk 2R 1
ZIRFEIN, B 4H R B B TR JUARTRAE 20 R Al — 4ERFIE 2
WREHRFEERAE, XFEREAMERIBI LR ~F IR S) .

3.3 ETTEAMNERETRR

BENBARR T TEHEARSANENE RN EHE, FHit
BENRRNEES TN SMNEME H AR BT
BEAUKY REDNENELINSEUNEWHER, REZ4]JL
fal AT AR R IR

THRANMUT 2 T R1ES S i) SRR BT R T AR
RIER T

4. XFRYHNRBEERG X

fE CAD IR AR, LSBT TIEEES:
mEZHIL. RESHNL. BERSBUN=4SH1F.

S BBELmMIERIEITSHIL . XESHUR
BERERTERETSHN G, RERTENBHES
. UL EERFINIILES, JUA/EE )RR RES . f
BB, RERBANMREARSHLEmSEF. BLE
SHEMRE VTR M SRR, o RN P R:
H—: FOHEEEAM LBEERTEMLAR KR, K-,




A BB EA L, Bl R ERRR RS R
ARKR. —HESBUHRLIAFHMNER: —RH-HESH
WEEES M. k. AEFRERI=4SHILER,
—HERSAR, AR BRI E TR
=8B, ISR R o A 2 R R LR AIE [8] B S<BR
58, EmA eSSk

AR 1 [ 3 B B4 SR CAD i BRI SEB S HAL I TLF 7
%, BATTUENES TERREEKNSHUSSIGE, IE
LSPUM=ESH1b. WK 8.13 fras, HAEIEARE
aEl REARIRA . FEREIERTRE,. NS HE
%o X B BRAT E BRI L 5 R A AL S B TT VR R T
wo

4.1 JUAHEIR 5

SEILPE 1 SRR AR T SN NRHELIR IR, R
R R R R A A B R AE 4 & A B AR E IR AR R &R
B R UAIRHME R NS BN R R SEI R B . A4 A
SESEAL TR ST B A HAFIE AR R R, MURA R
REVEF TRLARPIMNERR, FALERITRFFRiER
HEMBELEMRUNRER, REZEUTEATER TS
ZIRKZR, BEXZREERE, WRZHAFERXR, &
R 240 A B oRBRY, X I R34 2 ) A [F B T B 2
WRRRVFER . AWK REB I E M S ETHESE
g, MERESJVEAEEJUTRERARRR, MiEid
JRFE T RAIMHER, HIXFEREBLAR AN TE AT E
N E .
1. RFE42K

YR B B RANE B 5GBSR TR T LT 4R 1E
B FEEZERMEE R E LA R R EERE, A,
K. HE. ATEBEARERT], BRI JUARHE R S A0
WHIFERIAR, AR TUARTIFAE 53 BRI JU AR R AiE F i Y
KFE, PRRAFIERIARRRE 1. 2.

R 1 N JLTHFHE regular

R

5 T
WEA EES)| BE2 S| )
ol R

‘\\
W=




UHAIERT |

® 2 ERRHE
hofmdl | pede | ERgdh | REdh | moReth | POk
m | HE | @ id] id] id]
EF8E SR
R TBURE
AR TH AR ERTH
R TBURE

IERGFE SRR R B R, &JUMERIR, 24k
FHA ARG EHEET ERERNFERAMEAES
MRk, FEMRRIEREN, WREERIERRGERIGE, s
G R T U ER.
2. FREAEAY

T E

T LATAME

FHER

RGNS

<« FHERZARIR
—> BMHMNESHRRFER KR
—>—— HHE ST A % R

-
-

JUfATRFAE
HiTHI F

st



& 3 SRR = X

REZHINEAR FIAERE RFHERBZIR KRR, F
HHRER A e XN — N =B, LE3. F—ERZE
HILEISMEE, BE&F4SEARERIRIRT S8 £
BRJUARHER, SR EMEERMFIERIMLAIRKR; &
=BERJUEEE, BEHBARERSE i m 5 5 Bezier
NURBS HiT F .

3. FFAER A
(1) FEMJLARTARAE B IR 51

FR JUAT P AE A B T A S IR A JURI R, ST AL
T dh, EANEIIER BRI AT d AL AR I E 41 58 BCER -RF 1 HY
HAFNE, wFE. EL. B G %F. BEXTF—®%AF
BFVER = mBE RS, —HHARSIEANHE, A%, H
THmEERZN, FAERERNERELESEMNT—FH
géﬁm?ﬂ%ﬁﬁﬁ%ﬁ%%FEE%,%ﬁﬁ%ﬁ%%

BTN REAE K RFAEIL BE IR B 5 A R IR H:

Step1 : 7 37 U AR FE 5

Step2: HIPH|EFFIERE;

Step3: i xE UL HC & AL &35

Stepd: FHATHFIEILAC;

FERFIESBAL. .

RRAE R R 020 1 xE 3 B I B0 8E LT REAE BN A

5E o

RFE B IL BT 2 A RARIEAFAE AN R, Fore 7 A EE 5y
AR MM E-FEM. REMEZMTE. EIKRKBRER
efr, WLUEETHENERERANELER; J-EeEfE



BERTMHE. YL () SRE. mrei, #BEE
FERFAE IR AR, KRl B NPT A SRR R A LR AR K

i

RrAE T AC S 72 7 AL B A IR KRR IE R BEER AN AL T —
AT AR, 0T RE A FLE. NS TR REFES
Joh T 4% RN — 22 (8] B R IR O, FE UL e 2 Hir LA X B A
EHE AR AE—AFEN . FUE. KUK F BN
HESVH, AERML, BUESI P AEEms
RIS T IR SLEA 5, B9 B B 2 5 AR An b1

R R A B B R F R E, FIEROR P HRLE
ICECIR AR A RAFFER N E X, IERENRHE
PR B BUAS A R B — DL B4R 4, R )5 3/ B A1 2 18] B R
B, XHETURE -/ ERANRASHEEAE, RAN
LA —FH BP9 R XMITENBBTIE (H) H&
T8, 7EDLECIR BB FIES B AT SE SR IE R 2, TR T
REEDNRFAERIRA], EL. FE. B . FHE.
WML F .

&l 4 &5 JURAFE AT UL BC R 2R B

5E o il

TENLE _
\:/{:iiﬂ LK),
/'/;;/
:
H
(a) (b)

(c)

& 4 DLECHFE K B~ EE (a. B b. 1L c. #6E)
(2) ERIRFE R A



FEARXH, FATHE B B il RE € XOIERIRHE, BEA
X R ZEH T R, AN EE LB A
REFE—ERER TR, Bl — R ERRE T, BB
BrHmAREERAOE S REME. HIRATET CLREUR
JR AR R B RIE TR R .. FERXHEER FEE
¥ B, . A%, BMENBEESE, N ERER T,
HEmslEZRPERZH (ER) WK 3.
HmERERE, LRZAE B EEHE S Eh
mY, AIRXRERHBARENESR —ERERER, XA
FFUGFER B AE, X F— A ieiEiimE, BT HEeikh
ANEEERRAL, BEERFNES 2 FEmE & CA KA s A
M2k R 2 R T EE ) — iU ERE, XA REES R
R —IE R, BRAANGEFRAE.
ARG BB IE RURRE ol R, FRATTHE Y —Fb Bl T R 1E VR )
Hik, HEEDERN:
Stepl: N AR IRIIE B AZFNKFE A, 1E ¥ 161E RS B
RN SE N
Step2: BH G, FFAE—NIESHEFER L, BIEITHE,
15 B e % B
Step3: 1R 43 R it H SN WARFAE, i —ILACE BIRHIE G
B
Step4 : 5P il THI & B 5
StepS: HIEICECPRYY, @i HHEHMERSE SRES;
Step6: WIFE FE H EZ K, WRHMEMEXN 2% REWE;
Step7: 853 —FBEERTRIEIT M, FHkFIET imH
f PR AR AR T R A R E 2R (el S 5148) 1E AT —IKNF
{E M E R PR S B, EATHRME T &R
Step8: EH (5) - (8) FIE, BEIHFI—FiE &L,
Step9: 4 5 HH H FIRFE 22 S84k . KR K L 5.

IR EITEDN=Y

bk JUNLRES ST
C-2ithrE:W)

\/

+—




'

fH i i 7

\ 4

1 g PUE
VT e 54E

LAFLL & Hh T R A% A XN Z% G A
T s A £
| '
i TET DG S A
RE S
FHES 8L

& 5. i ILECE R AR
XFEBRATBELER T, RE T WEEESN—1 R
fEULEC B B T ARFAE, BDW MR EER, MR T —
SHACKI BT RFE, vEnE B R At T UTEA.
R3 HEEHESR
W | fff | R | J3Egd | BE | B | i
KA | gHTE | HHTHE T M | T | HE

CAl | ¥98 | ¥l | ¥I%eA | Ml%E | MIaEE | —id
58 %ﬁﬁﬁ B | TNk | AUE | THZR %ﬁ%

% | Pl | & |HE&
W BER) | T | @8 | %
B | S84k %ﬁéﬁﬁ

]

57
RHEBRR, EEBEVIRILRSFIER, wRiimER
5| FLEEEN EER A E, %k Sweep B Blend 5%, &
M| Loft 77%; B 6 4 H— Sweep HH =4 REE.




& 6. Sweep Hii[H E &

4. 2 2R AR 7]

JURAEIERI LR R RRBF . BALAKR. MELKE.
BEEARMERAKRE, HTNEAPERERBSARER,
AIRRBIEEBINERT, WHATHFR, BiTWENB
ITARKERIRG, BBIRANMNBAR. EEARMERL K.

4.3 FHLERNFILESHL

KA _ERIAE R A 75355, AE R H R B 58 B T RFE AT
2, IR R R B Y B 3 2 AR 2 4H A ] B AR
A SR B IR B A 4RE, AE77 VBRFEEM. B8 KRR,
BfE, RATR—TERUTEE, REFSEMNMNH. M
F5 H BRI RFAE DA R AR 2 B i o 5% R AR B T LTI TR 2R
N B 28 ) R T R AN HERA D o

SRR JLART4RFAE , AR B8 AU TE BI04, 7T DORERFAE 20 i w2l
BAFAE R LRI, I BEAELR B 1H, XA T
HFR R PR SEB 7 R (b iiBE = . e M) KIS 80k,
LR IR B AR, KRR B R,

Xt & RUARFAL , 3= BERE 2H RS B T B AT LR pb 2 A0 SE B 7 2
(U0 sweep 351 £5F) HATSHUL, LR AR i T TR AT BA
FERH FORBRIER L, 3RS RsIH 77 R

4. 4 BIRALRIE W [FK %

FESERAFE RPN IES BL )G, BISERMAT T SEMEMF
F LI EZMA R R RBIK R, (BN —L G R,
LA R i AN B LA AR A I R B8 AR Y, AL R 9228
PRI R, X ES A i T DA R B AR o [F] AR T h T S SLIA SR A
;iiﬁ%%%@ﬁ\%%ﬁﬁﬁﬁ%%ﬁ%%ﬁ%ﬂﬁ%

SR LATAFAE, AT NLAFAEE 2L B 7 SEAY, B SLAFAE
B AZE (RTFKRR) KRR, URIEISERER, F



?gg‘ﬁi*ﬂ)ﬂm@?%, MARENFZR, W] PARTER

Y& RIGFE (H HBERAE), FERSIFAEL T E
BRER, U— sweep MTH A — extrude B H KA F LR K
%, MUFBRHMER, —RUFAAREER, RAANK
AR, A—M2AREER, XN—IMHESEE, 75—
52 B0 5 ESS i) il e Nk AR A B AR

5. SLf5

& 7-8 45 T —EEFR R AR I E T M TR SR

( a )
(b)
B 7. EELERAR=EEER (a EFLE b A ED

(b)
& 8. BT ITENIE (BIF) witB (a.lEXLE b



&)
6. 'E\zﬂn:

AP SCRFRIFT B IS BRBRLRIAM LI T5 7%,
EIAH CAD ERFEAREZMT, GEETRHIENSHEURER
WRIERFREZER, RE TR ET B E BT
18, XZIBRERWAME, LORREIFTRITEIER . HEAR
KEETEZFERHUTRERAR KR, FEIEAE, B
PR K T LRI S i — B AR B, BRIk
A, SHRMERNSHEIRE, REEERTEIREERE
We XMITIER] DA RALE A JUATRAEH BT S F 1
MERETRRASRERRAMER, UL EHERFEZ
AR FEL R KRR, LRABRSERRER.

Z % X W

1.Tamas Varady, Ralph Martin, Jordan Cox. Reverse
Engineering of Geometric Models—an introduction,
Computer Aided Design, 1997, Vol.29:253~254

2.Leonardis A. Jaklic A. Solina F. Superquadrics for
segmenting and modeling range data. IEEE PAMI
1997,19(1):1289-95

3.Eck M. Hoppe H.. Automatic reconstruction of B-spline
surfaces of arbitary topological type. Computer
Graphics(SIGGRAPH. 96), vol.30,1996.

4.Ma W. and Kruth J P.. Parametrization of randomly
measured points for least square fitting of B-spline curves
and surface, Computer Aided Design,1995, 27(9):663~675

5. Yau Hong-Tzong, Chen Jenq-Shyong. reverse engineering
of complex geometry wusing rational B-splines.
International Journal of Advanced Manufacturing
Technology,1997,13(8):548-555

6. BEHE. ¥ T2+ NURBS HIEMEWR. LERMEHR
REFEB AR, Jba, 2001.1

7. Pal Benko, Ralph R. Martin, Tamas Varady. Algorithms
for reverse engineering boundary representation models.
Computer Aided Design, 2001,33:839-851

8. Thompson William B., Owen Jonathan C., de St. Germain,
H. James, ctc.. Feature-based reverse engineering of



mechanical parts. IEEE Transactions on Robotics and
Automation, 1999, 15(1):57-66

9. Z=VLHE, FIBLAK. BT AFAE AR A% Bl T R K EBEEARATFT.
FUR TFE2EHR, 2000,36(5).18-22

10.FHEE, BREL, B5FE. NERE=FHNREK 5 3)
WAl HEVLIE, 2001,27(5)22-24

11.N.Werghi, R.Fisher, C. Robertson etc. Object
reconstruction by incorporating feometric constraints in
reverse engineering. Computer Aided
Design,1999,31:363-399

12. Thompson WB, Owen JC, St Germain HJD, Stark SR,
Henderson TC. Feature-based reverse engineering of
mechanical parts, IEEE Transactions on Robotics and
Automation, 1999,15 (1): 57-66

13.Ueng Wen-Der, Lai Jiing-Yih, Doong Ji-Liang. Surface
reconstruction from 3D measured data using translational
sweeping, Journal of the Chinese Society of Mechanical
Engineers, Transactions of the Chinese Institute of
Engineers, 1999, 20(3):191-200

14.Wen-Der Ueng, Jiing-Yih Lai, Ji-Liang Doong.
Sweep-surface reconstruction from three-dimensional
measured data. Computer Aided
Design, 1998, 30(10):791-805

15.Jiing-Yih Lai , Wen-Der Ueng. Reconstruction of
surfaces of revolution from measured points. Computers
in Industry, 2000, 41:147-161

16.Lin C.Y., Liou C.S., Lai J.Y.. Surface-lofting approach for
smooth-surface reconstruction from 3D measurement data.
Computers in Industry, 1997, 34(1):73-85

17.Pal Benko, Geza Kos, Tamas Varady etc. Constraints

fitting in reverse engineering. Computer Aided Design,
2002,19:173-205

A representation model of 3D reconstruction object
supporting product redesign & innovative design and
reconstruction processes



JIN Tao Tong Shui-guang
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Abstract: In this paper, an approach is proposed to solve
the reconstructed object’s redesign problem in reverse
engineering, the conventional approach is to adopt simple
analytical surface, B-splines surface, or NURBS directly
fitting to measured points to reconstruct object, but this
representation is difficulty if we are going to change object
shape, in other words to make redesign and innovative
design work. Therefore it is important to correctly represent
the reconstructing solid model in which we can easily
redesign and modify. Our approach is to adopt
parameterization features to represent reconstructing model,
reconstruction processes is composed of three steps. In the
first step, geometric features are recognized and extracted
based on a features matching algorithm, simultaneously
constraints between these features also are detected. In the
second step, these features are adjusted according to
constraints relationship between features to obtain an
optimal fitting to measured data points. Finally, the features

are applied variational representation and a whole shape



cooperative change relationship is established. Thus the
reconstructing model will be composed of geometric features,
it can be randomly changed by change feature size (size
drive), this model meets our requirement of making product
shape redesign and innovative design to the extent. The
proposed approach is illustrated by means of various

examples.
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