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A Review of Data-Driven Intelligent CAD Research

Tan Baijun, Xu Yanning , Li Manyi, and Wang Lu
(School of Software, Shandong University, Jinan 250101)

Abstract: Traditional CAD systems have shortcomings such as low efficiency, limited innovation, and long
design cycles. In contrast, intelligent CAD technology has advantages such as automation, intelligence, and
the ability to handle complex tasks. This article provides an overview of the related work on the integration
of Al and CAD. Firstly, it introduces commonly used datasets in the CAD field. Then, it summarizes the
changes that artificial intelligence has brought to the CAD design process from three aspects: CAD repre-
sentation, forward engineering, and reverse engineering. Further, it explores the driving role of the rapidly
developing Large Language Model in CAD design in recent years. Finally, the research status of intelligent
CAD was summarized, and potential future development trends such as high-quality dataset construction,
improvement of generation accuracy and processing scale, deep integration of Large Language Models
(LLM), and collaborative optimization of CAD and CAE were discussed.
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fLE R LA . SR RIE A A& hi iS5

Topology token
Geometry token

FA IR BRAE 2SR P 2 Ft, LA e 45 307 51 4 JL
CAD A5 R {fi 3 6 4 R AT S fith o E X 28 2R 44
I, RFFETF Transformer f X437 H MIHZEH,
i 3 A RR A AR A AR O ] CAD B 81 Y A B
L8 540 3 R B R 2 A0 32 . RIS SZ
ol R D g R R LA G B o0 T i R
FE NG R (IhZ SR ) R4y (Aebr
R, I ) i A AR R ST B MR A A R LAn]
ARBSAS s R Ad 43 32 0 A fir A 1 S 80k i
RASA, A% R A B 1815 Transformer, it 28 X
HEEPURREGX 3 MUSARNFEER, B2 ERE
P CFRFMA R U AR ) Fn e (hr
4R ) BRI TE RS . SkexGen i i A A A i 5544
SR ST 28 [ T 48 &, P al Rt
[ R AU A CandmMaS ) FEORFE O 5
AR RIS, Z R A B L sl A e

Extrude token
End-seq token

| Curve end ' Loop end . Face end

' Sketch end ‘ Extruded-sketch end

End-primitive token

&

Extruded-Sketch

4 SkexGen JZU &5y

e R TR, 4 SkexGen X FEfY4
JEF 3 e om 5 2o L TR B R AR I
A F T Transformer P45 RFE 2% 2]

(2) HNC', 5 SkexGen MIfBl, HNC /&3
T REE EERFRNIE U CAD B
For, Hrp, B0 E T3] Eg N ER (Loop ) —4
J& ( Profile ) —52& (Solid ) ix 3 ERt&5H, WK
5 7R o JIRJZ I SR AT T AL AR T 51 2 AT
2 (B, BN ); SRR sl 4 FAES:

A 2 AR S A, B — AN
0~ N ASNFR; TSR SO0 i = 2 SAE S8
CEZANPARER LA KR o X2 IRALZE# 5
AR T BT E R AU SN, R S
Z Yt 1 2 2 BRAE T 2549 fL 3Rt . SkexGen FI
HNC o, BB B3R EN . LRI AR AR 0] (4 4
K ZR ML Transformer [7E R I ALHI B2, (H bk
Z B, B kRS ERSEG maE
TE AR AR A S A 8 )t SORDIR 454 B 240
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ERMER, M ZHp Bk o s A Z 9
BESNE R, FEGFIR B, HNC st 7 ok iy ik
1k VAE (vector quantized VAE, VQ-VAE ) [64¢¢],
BT RS BRERE 12 1 3 RARAD AR 24 > B
O3B 2T IR L SRR SRR A R AR BB B R
= A 19 Transformer 2844 o A5 g i 48 1 5
BB i AP I A TR A | AR A e i
1 28 X R AL B 2 R A A 2 A0 | AR A
A A AR AR 5 A A 58 B e & ARSI 91 A
o AR R PR BE AR S 7 267 , 3 ik ik 1Y) 4
B ATAR R R G A, A5 ] DL i g A
SSBLR ] 2 JRE CSLRARAD ) SRR
fidsy, W2 CREES) EHEEES, K2 (7%
fO85 ) Wb eany . ER S HNC SRR
W 2 R S R AR AR A BE b T, ST BT g
CAD *h,

A&

“D
Model Solid Profil

B 5 HNC KR 45 o]

5335508

(3) MultiCAD'*"', MultiCAD &1 4%
W CAD BiRIRIR2E W TAE, B¥ CAD #il
MR 2 S HR , $2 ) —Fh 25 A LA {5 B ARG 3
GG — KR TITiE . CAD KLY LA AR Rk
JPHIE 2 Bl B AN G Bk IE . JLATEAR iz
S =R ) AR S5 Fan s, #4335 )
RBET &I ZEmE R, R — B8,
MultiCAD H 42 H —Fp I 5% b2 2 i 2R A
HEZR, &FXT S = A RE 75 2 LA, il
PointNet++¥F1 Transformer i F5 #5 E 1T R AE 2 HL
h T v MR A 2 S Of o 85 RS W OBk
MultiCAD H1i& it —Fp ZRIEXT LS, P55
SRS M AR B R AR E R AT LR 44 S s B2
FEUBE BE it , 2 FPBS AR RURE & OF M G — TR s,
AN[A] CAD BRI A [a] FEANAE 2 FIRBLAS RAE A
RIS A S BRI . 38 ad X AR [R] CAD B )
IR, BRAEXTFF RSB I ARAE , [RlBS R T 551 5
MBS 25 22 SR, &% CAD s i 4y
PRYE, MultiCAD Fil4b BRI X CAD #E#LIY )L
AT AR AT BERLAS $e , (] IR ] A 1 80 4 44 36 7 91 1)

R SEL, SIS A B o, TEOR RN NG
BRI RTEE N T RO 2R IR B ) Ak
P SR A RGN CAD R KRR A
2 X CAD AT 55 I RRBR MR HE T T A BRI A 3T
3.2 B-Rep &R~

B-Rep 7R A& — i o 1 14 544 9 30 L I LAn]
FHFAEMS EE L =48 CAD BB )7, LUJUATIT
R INGS M &5 5 o ml, sE R R =489
o o, LR 05, . R, X TR
T RS A B R (s AR bR iR R A
Tt ) SCHMREIEAR 5 #HFNES 3 4R X 22 J Ll T
K22 ZR, LG TREE T A s | MR i L
1, DA KT 5 A AT

B-Rep SZHFmAG BE LT 223K, REAEAE B M
RN NURBS W& 4=, LA Z iR, FLIA R4
FIEERE, W R TR T S i p e sk, i
FEAE 4R 0 G 28 0 A7 S |l i ) 46 A B A1
T G5 AL RS A, B-Rep 5 Tl bR #E( 4 STEP,
IGES) #e%s, B4 CAD Basc #enybrii; [A]
it , B-Rep tJg—FhIEH & 5 98 ik oy =X, H
BARSME R ER, WETE ., 5. mATEL2E
UHRINTR,, SR TUAR Bt AT K. B-Rep
BAWANEHENE, 446 B-Rep WY& Al fES]
KA N A, RS TR R I B EUR R
PRIl e DL B el A TR B 2 I HEZE (L g 48
) 26 3 LA ALk L TLAR] R o I P IS A6 ) S ) 500 o
B-Rep #2045 #4 fb R i Mk 5 52 J PR A7 i 5 0 5
RN 2T YNNI SE: B A URT B2 Ut NS S e
2] B-Rep R/RM TAE, BIGELL B-Rep M AR
BrES TAERILL B-Rep Wi b iy 4 s TAE, &1
py LR SEE XS B-Rep TR E IR R, D
AT ZA MRS . T B-Rep #&MFHFMC
RITRN - 3 ERAR, FIIFZ ke
PSRBT A A S IR S, B 3 2R RS
F, R TR EA ) — S T AR EDIE 73X — .

(1) UV-Net!?® | UV-Net /5% B-Rep /R
B TAEZ—, ¥ B-Rep WYL S5HhIME B
TR, BIRIFRIR TN E 6 I o X b v A 2k
B JLARTERAE , 38 3 S50 UV 23 8] Al 1 &) R RE ) 1
FLAL S , 45 5% B-Rep HUIL B R N—4E UV
K, sk = AR AR bR B D) ) i AR RRAE . B
B-Rep YT B 278 48 UV I, 35T /il if (4
SYEAAR L R E MRS SR, T UV &
BB kLR, UV-Net ¥ 1S UM {5 B %
AR RO Y B B R, T A 2% b B, XS R
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a. PHFR

NV

N

D
>u S S,

[] Point coordinate; [_] Surface normal; [] Trimming mask
c. LFRHE UV

&l 6 UV-Net f#1FR 7 =28

INEROCER, b P AT e 2 A
Hp, FRY EFER B-Rep FAYHE, HFEREZ
B FFNERZ R R T, UV-Net RHAXETR
4K 18 3 FG S TR 22 M 4% ( convolutional
neural network, CNN ) $2H UV WA4% (1) sy 35 J LA 4
fiE, [EBAIHZ )AL GNN ZEHRFME R TIE 8%
T, B2 I RRE R A SE LA SN I A
(2) BRepNet*, 5 UV-Net fif J] i1 1 484 %]
ANTA], BRepNet fifi i ¢ 225 [ 78 B-Rep 1 HYHHFH
KFE, L B-Rep WM KRN ORIT—FIEET
B RPLE . K, L& B-Rep th—Hfy
J7 1) (R FFN SR | 7R HEANTH 1 3¢ b i) — 2% i I O
D7) s AR SRLAn i i X a2 AR, R T 2
ASAE SR R T HoJ 1 A s, BR R G R 2R3
BRepNet g X 5 e RAEME: N F£mY4aritil

a. B-Rep#fith

b. HEJ R Din b
17 BRepNet #H HR A 14

(3 ) SolidGen™", SolidGen &M | HALHAEF
AR, HHEE I IR A K B-Rep HEAL,
DeepCAD 45 5 v 38 13 T & [ - R A AR e 51, I
i JLAA] A% S5 AL P A B B-Rep, {HAEAE R EEA D o
B A 58 DA SRR AN (80 18 £ 1 5 A At
AR R, 1M SolidGen W5 &b Hh £t T X 4>
BRI, &3 T &5k B-Rep, @it 4r 201 T
WFNTE A A BUE R AE . %7K B-Rep 43
fife AT AAR TS, BRG] (2 A LH
2. 3 RN ) M ARG, KE1iE)E5]

TER T —AN 3301 P 3R/R 2R e 76 38 v ()
—A 3y M RN YR EC A (A —
MR T A ), F R YT B R T ; E
FErR YR AL T 3 o 3 A AN [ G R R = R Y
T, WEILHH N | P AT M FEEM BB 25405,
FEARERTE . A ) LR A T A5 A AL R &
AT R B A 465 B-Rep BJLMRHE, anf&l
7 FiR . BXEEFRRE £ ad 2 2 AL ( multilayer
perceptron, MLP ) AbHJ5, RAMALERVER ik
W5 B 1 2 Ly J 1 sl , e T 2 AT A5 B
A, A B E R R, S R AR I
FERAVERERIERLZL, BRepNet 1] I TAbFH B-Rep
Y AR AE 4> BT 55 o LA, BRepNet iffg 4 T —
ML 35000 PMARTE B-Rep A EIESE, s
BRIV RS  EEBRAE R S, TR EIE,

PE ANE 7| Identity
SN P F N Matrix
PM™N #Nm | E|Edge
START ___ ) ”----if--;lg' F|Face
S LA N|Next
MM M SO\ MPM P|previ
AN PN, revious
@ MF 3 [ M| Mate
MNE MPE,

c. HFEFBR A PRFL

H, MR, BRI T B-Rep AYJLAT
AN ZR | S N A 25 0 248 % 45 F AR BB ) Ak PR
Ko £ B-Rep B, SolidGen R HH4rFirEt F 1l
A BCHERE, B B-Rep A= B4 A T00 s 0000 . 30 70
AN 00 3 NGB Horp, TR AR
Transformer 5t fb AR B —ZE AR P51 5 TARER
T 3o 4 AT 2 U B 2 5 T s 2R 5 | P o i 2k
IG5 TS ER E— 20 3 o B RS 1 T T WL 2R 1
TR AL TR s o 3 0 J2 2 O W 3 1o 2 (AR R 4y
fi#, HA B-Rep A2 IRALSGEH .
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(4) BrepGen*'), 1E4 SolidGen )5 £: T AE,
BrepGen [AJ#£HE#S 4 i B-Rep, i 145140101y
FalLT R ik, ¥ B-Rep BAIGL N HA)Z
KR RBIRIL LGN, TERRE S 5 SolidGen
AU ZAL R . BARSZIE, BrepGen %t B-Rep
B AL B AT 43 oA JUART B R S A 2 847

TE LT 45 5 17, BrepGen i F i1 FAE SZ LT
R E N, I FAESEON T e = 4E2S Al
fe /ML A A o TT L 20 RN TR 23l DA B IR A A
MERah JRas ik, o, e UV 5088 1345
SRAEAR Y A AT A, 1 IR S ORI A —
e ST S, TGN A = e b o BB LT
fEid L VAE 48 AR fEm &, JF 52 RilR
HE 8 o7 A7 B AL [RGB RURRAE , T B L AT 1) i
Fozs B 3R7R o IXAE 1A 38R J7 v S 5004k il i/ il £k
B JUART {5 S AR R vl 2 2T 1 42 Jmy o B 5 R AT AR
FRAE, (AR BR A% 10 7 ML A AL B AR IR, 42T
Xof 52 2 JUAT 143 3 i

MRS R [, 5 SkexGen B9 FR
J5 AR, BrepGen i FH 7 5 2 i 3w B =X b 4y 2
B R N B T AR R AT AT AR 5 4
AR5 5, B S 227 A IR A I
[, SR FHBEDLE R IS, B A K 454y (anim
IR ) G — e BER 54, B IR AT
HW A2 . L BT, EIZEH B-Rep
IO R B b g i B R S5 R R A 5,
V5 238 3o A I o 52 90 VR RN SR T ¥
FNRYIERfME o 207 VR A A B T EOR Y, AE 2
M o 3 ek AR AR DL A I 5 A, S
FFRFN R, BRI M 2RR O vk e i X3 i
M2 B, 35 H T2 404541

P HOS AL HITE WSk [41], B A FREGAR
33 £ @t

ML/ CAD G h ik 24 Z 3 F Z 1] JLAn]
FFHFI G R A E B o BT ZE M 2 A E 2 ]
AL AnART R R A T S I A S ANl ZH R i
38 R AR S BT B DT IR AR U, R HE CAD
B R RN RETEET ., Ew, SRR
it — IR R LA RO R (AL B 23 L 32y
WRLZ BN AR ) 8 SUBEAS RGN ZS ) FTIBE, B4
FER A LA ST 0 T LA N $ MR AR AE TR B AL
3 Ao A Z A 2z ) i O S e AT A
73 () B L SR RIS L P 9 55 . Z2 B PR L R R
A AR AR AR T LA HGZ 4, 1T A shib i
JEEXE LA G B0 A0 5 A0 PR B 2 >0 1) 5 0 2 i

Bt A il , TR A B R s o R
Gii) i X FE R (40 B-Rep. CSG ) MRS SE
SR B8 LT AT, 15 R LA B 28 e 1A [R] A4 28 fic
R R TR, TR 2 J7 IR I T 26 il
S, S A SR PR T L SRy CAD
Fon (10 B-Rep ) Ak byl T i 48 I 28 2% 27 1 5L
PEXT 5 ot FAERL S HAh CAD (ES5AH B RB 25,
FoRIE AT LG BB S5, BA — 2 MR
PR, P B — T A O TR T4

(1 )AutoMate!*®! AutoMate & 415 T B-Rep
SRR TR, 5 REZHOCT B-Rep 1Y
TAEAAIE], B-Rep i 245y Zdmiy, %0 Jedh
¥tk B-Rep KIEFIME ( structured BREP graph
convolution networks, SB-GCN ), ¥ B-Rep Hf5 Ay
LA L PR RIS 4 2RS0T R 3 B2 906
F (TS —h—>H—0 ) MsHE, JEEd e
(TR —FR— i ) 3% F2 AR 40 1 46 J (51 /9 B
7, WE 8 . R T LS GCN 7E 5 H & L
RHORIE T B M, SB-GCN R H4M 215 B AL
i, 43R 3 BB EAERE A M LR AR,
MG B HEmE)ZREHIER,
PR FN IR G5 LT 2548 ) TLAR R AE 5 SRS J2:
T2 B T AR A AR, 38 A 7S T 55 1A 22 8] Y o0
TR AN L ZE T (AR AR T )Y R I A Jmy s Jek sz B
FIH Z Z5%k 2 EGE R mZ A LR ; &5
& F T R A5 SRS, 290 2 R {5 B m)
i I | AT, (RGeS IR RR S Al & 5 2 0
MAG B o XFor LR 1R B S L B[R] s
BEHEA TR E A

TN JZE AT, Be X B 2 S b X A
Fr % ( mating coordinate frames, MCF ) 25 %
F o MCF HH¥i#h S ffR e S, Horp, 5 58 % el i
8 T A N SR B LA S e g, 1l ) e
i Fh SR 1 S H e L RRAE #E S 1 2K . SB-GCN
i I FFNSE AR R A S 4 SR BB 8 PF 4 )
AR RS, S8R 2 MESS: (1) BEXH & B,
X PR BE ) 2 AN, 8 6 55 AR AR &R AR AR
FHAR ) MCF AEIEXT, I 3% Tt AFH AL R 247 HE
J¥5 (2) BOXFEMIA2E, Tl 45 72 1 MCF 9293
A (N E . ek . Wahd ). FEERN T,
AutoMate LI T — PN HRIEIERSE, BB SL
ik b 4 7 B A AT RE M BC XA B

(2) JoinABLe®!, JoinABLe &— P [1] S %%
1 CAD %EFLAE 55 55 B 2 2] O ide, dE s e Jmg
BB E T S [T, 52 AR CAD g Ay JL
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&

“boundary of”
“component of”

-» “origin of”
-» “orientation of”

Face
Loop
Edge
Vertex

MCF

& 8  AutoMate (1457 5544 [ 146)

IR M B, T AN TARTE B A2 bR %5 . %
T B-Rep FFHIAIFE R HELEH, He, 1y
SARERIUTRRAE (s ), R L IR K48
HRR, A 9 PR 2 ANEF LRGN — A2,
P42 T A 3l R e B S T il T RN S T B SR 2
W43 AutoMate 1 T E A7 BB e X X 3 HL 75 22
R P AW, B m R m AHLMESCR ;i
JoinABLe ifi | T4 A b1 s 20 R R Bl AT 55,
St R A D/ B A B TG R DU 155 0 AT AR
PE UL B RO RN E s S SR = WA N e 2731
Jay B LA AE , 6 FH 4 i 2 200 2 N R R Y
FIEAT Y s P P AR I, T R — 8 S B A . &)
FTT Ak AR Ay VR e TN 55, AR — 4 )

o RHT 55 A7 76 B9 1 R AR B b i )
JoinABLe fifi F i L3R RUAR 284 JE IE AR AR 55 07 4
GEfif () L, o 223 2o AR R HE P S L X,
SR EL A  E E i R e A RO T iR, 158
T
TERATRSH R, 3T L —Br Bead &1 il
FEAESH REERE R 3 AN SHC HRIFRTH
1) e B BE 1 L 408 Y il 1 e 2 A B R A 1) 1) A
B, WIS SRY, e/ MEE R Y E S AR
I R A A, SCBLA BRI . 1%k
HUESEITCHE N TARFEZEM e CAD X5 H
BRERL, JFME T —AF AR RS, BT
ARG, XATHITINE 558 3] 79.53% M HER R

+Joint Axis C‘) — 7

Joint Entity »
Equivalent Entity G,

? Joint Axis

*B-Rep Face N
B-RepEdge G Z

B

e

——————

K 9 JoinABLe A% fiy [&] 45 #4712

4 FETHE

£ CAD 453, 1Em TREIFAE—ADTEFHARA
o Tl A5 F AR, S T 58 W 3 ) TR AE BT
Tl EHEATIX A, ARSCIAF G CAD BRI TR
) CAD AL 45 FROMIE M TRE . 1 0] TREM & 75 24
Dk A — B E AR B R, 7RG 58 CAD

B, BRSO BUeB H A A
1, TMiEfE CAD B HFrwtleF A st AT iF
BEB AV A shik . AT, RIEAF A H
Bt 52 I 1) A R R T R R i = A 2 3
g, ARt N IE e TARR) 2 ANH WL B
41 EE4ERK

S G 3R B BRI AR LE , iy 2 e 31 3R 1)
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X TR fE CAD R4t BARE AW I, 50 I B = Ay AR (Q.Q,Q) o R v it
el P A A 1o AR R 2 i o B B R R SE R IR L, i T HLN R S 5 M 1, BOBR B T R TR BRI
A PP A i B B AR A S IS H R D4 i UL, AR A R A B TR A A T St I
25 5 AR T L SRR Y27 ST F bR o 75 5 [ %% PolyGen™ o , 52 P A= WLt R FH 43
PR A BB RAT 55, R TAE BB LSRR , o A AR 2 T A . TR
ARVE T W K M5 B T gm i R ( st — Mk 154 BRI LT Transformer f#fE4%, N TS

INEEIIET ), IFFI BT Transformer A9 5 45 42 BEFRESE, ARAR | RS A S 2t
Fa o 2] F A R Z R RS 5 3.1 e CAD S AL L, SR ] K-means RZK 4 S 52571751
Fon—8., THMNH LA REMRN T, B 256 AN DX TEE ; 4R J5 8 L 15 R 2 T 51

(1) SketchGen'®*!, SketchGen %it—FE=R Q. QA E R Q b ALY, 454 4 FiA

IR, K CAD RIS N MRS 75, & KAV B R, [ AT S5 M T8 5
A B ik DRy SR PR RS AOF 81, B 10 B AR U, SR TR A B A R G L, B R
o o, RSN HEFIUIEE,, Ak A SR B TR A A TR . 2 SRR BUBRSR T 4
R JELTE 22 A1 (9 JUART G 2R, 38 3 R o 1Y) 15 12 T D) 21 21 BEIZ AR e b2 AR U (i AR S G
BUZ AT S Qo JRIE 28 RUAREAT | 4415 5l Bl B (9 2 B AR R i A — 3848 L 455 FH T s Y
PRIC S B A B, 2 o D)y 2 R AR 4 R o) AR B 2 B 1 4 B A 1 35 T JEE 1 i 24 o

BRI . Wit QYR QY i 2 Ml BT 41, A I 5 A 24 AOR g e SR 2 S 2 2
A3 SR SR A5 % I Y iR v 2 R R R S 400 S W, IR MR AR A TIE IE
S = P,C
P:A-P{AP}~Q C:A~07{AC}~Q
P = point | line | circle | arc C' = coincident | parallel | equal
point = 7™, location | horizontal | vertical | midpoint
line = 7™, k, location, direction, range |pe(’p(3ndiculﬂr| tangential
. coincident = V"M rof. sub, ref, sub
) parallel = V’""'”””[, ref, ref
location = x, y .
direction =u, v :
range =a, b ref =\
: sub = p

B 10 SketchGen * [l 4 ¥ 7 w4 ) (2%

(2) CAD as Language®™, JLfa[SziA gy i j& 5 iR B BUEMESE, d RaRBEEE,
ik — B KB FEAE K, 5 SketchGen Af{Bl, CAD LTSI | RN, ¢ Fom RIS EL
as Language W77 A BX 2 MR ik, & i, d.5c ABEMBTGE, MEPLES—ME
i PB {5 B BRI AR BB T AR E K05 fRE—ARE, BRSHEIL L, JF
AR PR (RTINS FT LA SR AR RS S A A 1 o BURIS | A= T4 TR X G, G =
HALTE S o B AT O — RSN, (RZRRTs JELEM 5 b SCH = JE4HiE XA G, CAD as Lan-
5 SketchGen A 25|, Z Ik, BRI KRR N guage f#i Fl—~ Transformer %% [l B E(E

=Iud (di.q, ) KA, A 11 s, Hob, d; BRMZHAE B A T2 B — MRS WU R A
Triplet Field Triplet | Field
1. (0,0.0, False) objects.kind 8. (0,0.0,False) | objects.kind
2. (0,0.0, False) entity.kind 9. (1,0.0,False) | entity.kind -
3. (1,0.0,False) line.is_con = 10. (0,0.0,False) | point.is_cc g-
4. (0,0.0,False) line.start.x =3 11. (0,0.0,False) | point.x -
5. (0,0.1,False) line.start.y @ 12. (0,0.1,False) | point.y
6. (0,—0.5,False) | line.end.x 13. (0,0.0,True) | objects.kind
7. (0,0.2, False) line.end.y

] 11 CAD as Language = t41 x5
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il , BEAE PR ER M 1 AR B2 B AE CAD BUdlE 4544+ i)
WA (XML . U SRR
WA BB B ), o125 b BR s A5 Y w3000 (1) A
WCE R, DRtk PB &N A . X FARE
AT 55, AT DI 2 F o mEIE i A, E i
M Transformer ( vision transformer, ViT) 7442
W A BHGARE , 76 F IR0 A i R 5 | A e X
B, BHRFRAG S R R & 54 A A 22 i
5 SketchGen # kb, CAD as Language 7] LI LIATE
JIE A A BT A, TE T Se AR R T AR LA R
CAD as Language F & T —/ML 5% 470 J7 4~ Filib B
CAD FEIWERLE, TEULEAN [k a0, Sk
TIZIT R AE T A A B R 3] L [ e AT 45
A M

(3) CurveGen-TurtleGen!®, CurveGen-TurtleGen
AL 2 PR EIR R 7 SR 2 R R A R
CurveGen 5 KIF/RFRT N, TurtleGen N 51
2 R RN A

B R B TS AR R I 4, T 4R th — 4k
AR R B, i AR i T A D 2 TSR L
a0, FEOTZEAY il o 0y A B e e 2 AT

MM, 3 TSGR 3 s B AR LR, 4
AT 38 3o Fe /N 3 R APL G A BT o T A A 4
3 256%256 HY BT A , 38 9 AR A0 5 AR FRAR
A2, CurveGen HiAIZ % PolyGen'™, e4:
PR TOU A, 5 FRAR AR T00a A B 30, 26 1 A i
FECHAME B, T 5 A R A Ry LA SR
JC, JCT 2 R R

T 2 R ROR R K 22 6 B A — R 5 2
B IfE, ¥R BRI a2 7, ks
PP A fas il an 4 o Hdr, a2 ads— 3%
NEEBAE I RAT, DL S — RN R R ER B shE
il exiilan Ao EL . BIYRIE 3 fl2k
B, A AN RECE AR AR SR, e bn e =
256x256 A&, HIAEA TR, 58 ny i HE
F4: ), TurtleGen 3T Transformer [ [ 4 Bl Ay
BIFH, A R R, RS A o R R
AN, ELE L SR

SketchGen. CAD as Language #1 CurveGen-
TurtleGen M[a]—4FEHi b, #RIEPEXT AT S i
For, HRTE R AR Ry L5 4 i 8 P A
W2, A AMILER S IR 2 R,

*2 EEERFELER

Hhe x5 SketchGen!

CAD as Language!

53] [62]

CurveGen-TurtleGen

HERR TR R F BT

AR B BOAR URTE FI 2R
e SRR IRARAT, GG ENR AR
F4 2

il = Jnd i LR 5
2y RARA A, HOBNRR AR IENAE R X R 8 A TR 2 R
i B B £ 52 2 R 41

RGNS, AR (NG -HRE ) aTgRtkiR, TR SNSRI
Feolfbicit 2%, FIRREEAR

I K i
FEETLEY
SHB B MUK B L T

X A AR AR R

1E FR TAER A |, Vitruvion ™ #4772t
e SZHTH LML, Vitruvion 5 SketchGen
T AEARL , 76 B P A B AR T Ay B B AR R
Ao, IS R LT 2 SR i A 15 2 25 5K . L
Y IR A2 1A B = e I X 4 i e 1) 3R
N, —JulffE. ID FfERICAM . Hd, |
FRiC AT PAZRR IR B 2 s 2880, o v] DASROR IR s
AR RS EUE; ID pric TS5
AL AL EAMC RN A AP AL BRG] . JRiE
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1. EEYE), WEESENLRTERA,; HROE
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¥ g (eh ) = (ejlaejz »€,om 8, ) o NI, BYERH
T Transformer AUFE 5T 25T R BGH AY R 3CfE
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Ry IR MR S B AT R ()
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PRI i 125 0 B PR B ORI T 805 ) = By
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MELAFR L A1 CAD F#1E, SECAD-Net HriZ R il AL o) BRERE A B2 2 508 A A HH AR AL o 1%

W bR . =4 LT By, SECAD-Net #1} B Bol i B A AL s R i A S & T LTS8, 45
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