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Abstract:  Solid reconstruction from engineering drawings is one of the efficient technologies to product solid
models, which has become one of the important research topics in both computer graphics and artificial intelligence.
The problem of solid reconstruction from engineering drawings is introduced. The taxonomy for solid
reconstruction techniques is presented with the typical algorithms reviewed. After comparing the application areas
of the algorithms, the open research issues are analyzed. Finally, future work in the research field is also pointed
out.

Key words: solid reconstruction; orthographic view; constructive solid geometry; boundary representation
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KBEIR: g = ALE M e TR U R AT

R EE S 2EES: TP39I CRKFRIRED: A

TS U B B (CAD) B ) A Jeg B8R i 1 38 Mk DAL 7K~ 1) J AR A6 22— R T o S L e v A A
it % [A) P A4 L P 10— T 5 o i S N it B R ) O () TR A () = R AT e 0 LA R b
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BT TR PR 25 (R T A B S R AT USRI R L (S 1) LAy S B T DT i v i o 200 A i ™ S 3,
BRALR ™ LT M 3 2 . = 4 B SRR — T 36 ) i N i 5% A S8R, FEAIT 58 8l A 3 2k 5 A4S U T
(1) T TR VIl — 2 T AR S 577 ity LA A 2R ) B 8 B S B AR I B 8 3 ACAD R L SR BE R
Z PR R 1 R S VAR IR B DK (1 7 i T DA TR IR T A A T 552 B N o, K 22 T R i
FEAE ST TR BE VT SR Al L REAT {8 50, 2k 110 5 1 L5 20 e vk e ) P R 58 A F T P B S et — A i
RFAAE ERY T AL (2) RBEAUL N 8 ) 4 B R ), S B 22 1) E B AW P (R BL s BELAPE K D o S04 B e v 3 — b
AL ANIAE AT B TR B R A WG R . B R L RV B, 45 A TR BOR N 5 BV >3 1 2 4]

AR SR X Ehy TR VT T S T A il R, o R A A0 A A2 AR ) T A s SR AT AR ST 1) 38, 3 Wi R L A i R B30 1
I A5 S A s 35 R R VA S IR 1) ) AL LR AR SR BT S ), (KA 1 B G St B AR O 1 TR P 11 =
PR N — D RS

1 ETFIEEM=Z%EE

1.1 ZHME

FHAH B APAT M BERE R AR R 1 T B 24 R T 10 7 YRR g P47 $5% ¥i (parallel projection). 3 H #5035 T
) Al 5T B 0 T AT B AR 0 1E B 7 (orthographic  projection). IE 52123 BE % YE i M R A W) 1R K TEAR 45 44,
T L 5 1 4 TR b, AN 0, 25 53 2% I T AR LA 25 1] 3 B0 R IEBURE 2 R A A EE S E A
AH IR B R AR E B AR B T BRI 2 0l A K R, BT BLES — #f % 5 (first-angle
orthographic projection) A 9. 5 — f1 B% & W) 4K B T 55— 20 M N IR L AL T WL 523 5 48 5 T 2 Tl i 7493 21 11
ZTHIESE, W () Fm Bg F RDE RS T ISR P, 50 50 1) B A BGE T, B3 3 6 AN JEAKL IR i 1A K]
(front). {FHLIE (top) ZEHLE (left). DML El (bottom). A ¥ Kl (right) H1Ji5 ¥ ] (rear). JEARTEBE AN $5 5 L (1) #5504
G FAH I (4505 5 ) %) 4/ s A, L ) 42 R

i ML SRV RN A T S E s 7% - 0B L D e o R T O Rt 5 8- A SN < Bl ]
(XY= P 1Ty H 5% 2 AL P PR TIC 2 5% 2R A1 P81 1() BT s B AR 43658 P 11 mT A ER — A 25 1 A b S T A 2 9] L iy 4R
P SCAE 21181, OO PEL s SCAE xy=~F- 100, ZE A0 B A yz-F- T AR HE T oh BN 3 2D 55 1 SRR AR A
200 R Pl 1) 5 5% S T A 9 3L A — AN AR ARl 2 A 1] 2 ) R ARR AT I w8 ST 55, A S IR B R R
TR R A R DT 5 A ] ) 2 T i (AR X7 S R S AR AR AN BT B A T
6 AN FEALE, W] LARRHE T AR 1) 45 R4 5 O 838 oh i) JUAN W LS B B H i R Z A0 B A S D i
Pl A R ZE A L

Bottom
Right Front Left Rear
Top
Y
L.,
(a) (b)

Fig.1 Standard views of first-angle orthographic projection

K1 SR B IR AL
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1.2 =4ERE

SRRV LR R B HERRY . RT3 ST LA BRI SRR B SR R

L HERE R (wire-frame model) FH T AR 3R 7R T A&, L rp 10 ] DU 1 4 B it 42 e HE RS 200 45 W 1] 50, 20 T
{Eff, RTETHH ML E 2250 CAD/CAM Aidsl b f 5 T 3R /R TR AR A8 I B 22 A1 7E) iz . i T 78 TR
HhR R P 1 R D 2 S = HETE AR, DA, o T BB T 1 oot N OR UL B HEAR Y B 4 . B AR RS TR
BT BAR G B T EHE A YA g 2t 3% S 1) JUARTAR BN, TR B T SO TR) 5 T AR (R 1) 96 &R DR b AN i
T2 HCT U AL BEFN 43 H7

KM BLEY (surface model) H A1 &R & R IR TEAR, W] LA AR & PR HERC Y b 389 0 7 A7 1) 20 Pl s 9 TR A 26 1
(T LA = IR T SR 4% T ). 81 2 T ASE 2RS4 b 15 38 T 4 1) 0 T )32 N FH 55 B TG B2 SR ™ e 1) 3 28 o (Cln 22
5 T2 AN 3 3 AR Can 0 n 1) AR RS SR T AR 2R N B 45 TR (¥ 4 M S, G V2 PR SO AR 1 2% ) A A 5.

¥ it i S AR JLAR] 2 7R 7 ¥ (constructive solid geometry, & /% CSG)Il it — & 51 %k JC 4K () 4 /R 38 5. (Boolean
operations) 2l & K /R TEAR.CSG K oRn T DL AE — G P 19 Z OB, L mf 5 s 2 AR 28, A (e iy s 2 B4R A is
B AR (1) L AT AR e AR R R A SR e (M 45 R .CSG W I Ok e TR . IE WAE A 18 SR LA AR
e (RS T, B AR 1 AG R0E F AE AR AR 3 (AR A5k 0 L AT 3 A5 1 I TP T A5 B ARAIE . [K , CS G B B i 1t 78 A2 11
15 2 DA W 2% ) 5 5 TR AR IR B G 3R

11 5732 78 75 ¥2:(boundary representation, [ R B-Rep) F — 20 112 [l 1 3af 141 — 4 25 0] 2R 7R TR AR, T AR 1) 301 7RG
i DX 53 TR AR 9 A0 (1) 25 18] 55 B-Rep o 1] LUBAE — AN LT s 20 D6 N IR AR 3 BT 36, . Toiss, s
R ANPER R R T U s & W ME Bt T B xR IR AR I LT 7 3, B 5 e JUA 7o 8 I IE K
Z, K, B-Rep #E AT L3R 2 BT 1) TE Ak, HLAE T 25 ) S 3 AT 2 Rl A FHig 41
1.3 o) 4tk

N LT 2 1) £ R 2 T o 0 I o = A 0 20 P AT 485 1 30 0 R, L DG At ) U A o] Ak 52 T A 1) %
A5 R =g F AR R A R b sy 34 B AR bR BT R B AR 45 06 3/, 4B 5 R 4R I = 4 )5 R,
WAL T AR 1) 225 TR AR A S, 0 T 5K 7 (1) = A TG Ak — S AL P12 T AR TE LE 658 48 3R v 1 B S A, B S RS i T A
RS B (HERE SR8 Bt 58 M1 0% A8 A5 0 R B 50 2R Al — — X L BTk, iy R0 B 10 LART AN 4 405 5L 2
TR LA R4 M S0 480 AR A R B — AN ) B AR T R 4R

M TR RE I A 8 SR, T TR o gt = i R — /NN 285 W e R, DG ) 00 2 o] B T
Tt ol el D ). = s T M A R ) A8 5 D R ) LA DU U0 44 R A RO ) R e S e, 4 R 4T I 4
WA =i Ak TR B iR IE Ty SRS 2R, TRETE SCRAA RS ME. S U0 PR ST B S5 m, DR ke, — 440 18
W IR R 2 A8 ARMETE M 1 TR T A A TR R R

A1 ahb 781 P 28 400 P A s A N P = A T A2 — AN L Bk e 12k P A 5% ) .

2 ETFIREMZHERAZE

T TR AR R BOR B 20 T8 70 EAGE D, KR4 TAT 30 241 D) 52, AL LI ), i 5 3 0t
17T KRB SA RBIRTFT TAE.20 22 80 AR, — 75 1 ,CAD T = BA A AL AE A JE AT, 5 — T T, TR PRI A JEE
JER AL PR BB S A VR0 B . RS TR A8 ) A A I AR At o (7Y, DR e i T R ) = e

Xt 1973 4FE~1984 4F & R MG FIAE T VPA, A8 HEIERE b, T A4 R PURh 78 M1 DGS9 A0 VP K 1 ) ek 228 8 1) 1991
AR LA N VORI AN [ 53 S s stk B A B30 DA 43 2, R XA 20 4F (TSR AT T8O RN 53R

20 20 90 AR LA, Bl A5 VALK « AF 4 AR A 50 27 B ) R R, AR I gt = 4R TR AR T 9 5 S B N
AP AR Z B FCHLAL IR 78 4 AL B T — 6 8 25 08 e AR SR H B AR R R 5 ik, A I B R R KB AW
S ] 17 44 (volume-oriented) ) H £t 75 {2 A1 IH] [ 28 ME (wireframe-oriented) ) 5 & J7 925, 1 4 2 i,
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[ 3D reconstruction ]

Solid description ‘
Volume-Oriented Wire-Frame-Oriented
approach approach
Primitive construction ‘ Object domain ‘
Pattern-Guided Volume-Cut Approach to Approach to
approach approach polyhedral objects curved objects

Fig.2 A taxonomy of solid reconstruction from engineering drawings
K2 ST ORI =g Tk
2.1 HEEMERSE

AT 170 A 180 o e Dy 90 AR 8 225 ) TG A el — S8 3 ST AR (primitive ) 40 1k, it — 4 R0 180 b 368 A I 1) = 4 Kk 0 AR 3B 3 4%
Rl AR e ia BERIAR R IE H A G JE TG IR, TE B CSG 3R 7 11 = 4 T A4 THT ) 4% 1 250 52 5 ¥k 1Y) DG B A2 AL 1] vh B e
AE PR AR ) M DG 2 7 vk R s L A F ) 3 T A 1) SRS TED ) A% 118 B S 77 9k AT ) Oy TR 5| 2 (pattern-
guided) 11 F & J7 VA 5L TR DI (volume-cut) [ T 4 77 4.

211 FETRER G SR E R R

BT BRG]\ 10 T T VK R R 1) SRR S = W B B R A 5T S R A RS 2 A e R i T
FRRE AR A T S e R o, 1 S0 0 AR PR TS0 T A 0 A D) B 5 R, 4 25 Al S 28 S S DA 23 2 4R I 38 T 45 A A 5
U ARVEBEAS RIS X, L H ) 38 AH B (1) = 45 ik

Aldefeld" 1Py YR 3L TR A0 5] 5 1) T 1 590, R i R 398 2R S0 o — A 00 P o U 00 3 G A 1 e e A
FE AL — AN P o I B A A 6, AR A A A0 P o 5 BRI 1 A5 5 R T AR R I 5 A SR U Re AL B
Y TR R 2T TR 8 11 2 A 1 B 16 458 A, S S I A T £ 0 6 2501 473 A A i, HL 351 T80 68 56 6 A0 P vh 805 56
# Nagasamy 5 A1 FE T Aldefeld 1 AR 52 Hy — Rl k1 S U 2R 4 1 T (8 S0 R0 TN 2280 6 1 A g 7k
3R R 0 A ) MR A B I SR R a4 R S VR S T A B0 3~ 1 458 A R o R e A
CUE b v PR =it A ata o s TN Y TTIN 11 A TR B QTR Ik i

T IRANAS A B I B Aldefeld 45 A AR Y — il SR P A8 2 45 M R QU B AR 12 1 B T R AR
P AT DCR A2 B 7 SRR BT o U e To Ak 45 5 S 5 38 S AL A TR AR JF nT R AT 36 B3R D T U0 S5 M B
S BT (R T T o VA A Bl 82, A6 5 T A R P v LA e B 1 B B UM B R — b B R e SR
FUE B BCF AN TR B i N L TTAR SRR 5 AN LA 23800, T F A 38 A I 1) = 2 ik TG 4, 5 ) P A S
Kt = YETEAA (W CSGAM SRk T LS Sl 0AR AR e Tk, LT L Ak 380 55 50 R0 R0 4 I 1 32 1 TR .

2,12 BETARUININ S ITvE

FET A D) ) B0 E S T VR R AR I B 3 TR D S (base), £ ST sl i e 41 4 R 4 A 3 R A 3l
MR RIEARMAS . I 225528 A R AR (i LB EZ a1 21 58 75 S A 4E L]

Chen’5 N UOH H (10 85 28 3072 R < 8 AN T i (0 S 7 S0 TR PR 40 Al 22 AN TG 2 A 1 R P 88 U )
FH PR 71 il 458 A R 1 T D7) S50 4 R 28 B T 0 I R e e AR i e Al 6 T A 2 T PR 0, 5 5K R M 3 AH 1
CSGH K 7n I =4 T AK. (i T~ 1 AL I IR 28 B By B, 12 5002 R Aad S5 S TR TEAF 43 25 1 (80 11440 1l 110 T A, HL 22
SRR I (1) 3 00 250 P AT T A A .

Shum & AR H TR A SR A8 (1) 3 g T3 B NI B AR 6 A IEBUEARIE (AN 5 i 26, 50k 1 22
D35 B e RLIE Al 3 4 A g, — AR AE g BEZR (generatrix) A0 B, 55— AN A0 B A O 1 £k (directrix)
RLIE(2) BRZ A IR - DX I i 7 2 32 T Ak, 2 ol 85 5 0 ik 0 A 5 T AR PR A R DR A3 B A4 (3) A2 7B
(¥ o Aeb A (1 13 % A8 380 T S 01 A A9 v T 22 THT A 1 A sl 10 (59 4 B i, Shum &5 AU SC 4 1 e
RSV, R B B MR e 1 = 00 L A T A SR 00 D T A T B (1) A A IR P A 8 5 B v V2 1) Oy e A, 79
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2| 3 AR £ (extrusion-solid), H i 44 ) A 7R A 45 21— A L AA (basic-solid); (2) 44> 4L B R A S 0 F R AT e il
2 AR (excess-solid), FEARAT IR 2 2 AR 4415 31 o5 28 (1) 5 [A] T A

Soni &5 N OTHE A ) il 5 5 F0 e 2 A £ T Sl 9 HE S A R S MR 1] v U3 F I e 8 A £ DT L 81
(onto-formation), 734 4 AN ER:(1) I FH $¢ 5212 (1) 7 38 OC F A& FE IR, I R4 A7 B AN 2 B0 SE PR AT 4 R A&
IE5(2) AR ALV 2 T PR AR b o B 56 2R, 48 2% A1 H AL 18] -2 T 1) 2 24 T AT 6T (onto-matching);(3) 78 UG TC (14 28 R A ik
n-43 B TR BE AR Se A R VT IE S5 15(4) B VIG5 210 ff 58 e e A (M S B e M 8 . TGl . 8 )38), 15 B e %
FE IO AR AT AR B — AN T AR AT A R R4S B K B A, 8 i R B3¢ (back-projection) 3 1iE JE A4 1 A Ak M
Dimri % A\ PO Soni 507 3 B3 T 501 10 1] A4 T A o8 22 AR A BRI, 2 T AR 2 S5 AR 8 ) o 3 A
FARAH XS T A R A T 0 28 A L8 5 A P8 2 T G 35 58 B DG R () 2 1 0 4t DC RS 2 0 9 e A U (1) 2R
G I, DS BT P 215(2) 24 M2 48 R IME 0 o B 2R 38, (3) K 48 R A & 43 B AL 20 (1) UL o), B A 44 1 T
WC 7 10 5(4) 43 B8 B TR 5 A P&l v 480 2R T T P 48 5 10, DAY 325 DU 0 )5 4 B sk N 7R 1 R R & — AN AR
P, HL 0 2504 R B HEAR T

Cigek i N PUHE H 345 AE VR 590 10 55 3 45092 A0 400 Bl T Ak B 5o s v 5% PG 99 A 1) S 44k (inmer entities) Al
A1 SE AR (outer entities). 7E AL 1 5005 20 I BIANBY BE S 10 W DY S AR 75 396 A TR TE 8 TR B AR 1) B A
Qs P A0 e A s e PAY S AR KD 38 5 B R LB I A48 (feature primitive); 255 2 25, i AN P I (¥ A0 S A4 BT 6
J38 i ) 5 ) 4346459 B 44 (basic primitive); 2544 R IR AE A%, 73 2 1 R AR AT IR A8 it 2 5 i 1) EE @ A4 B0
U BB T T (face-based) F YR (R ATLARAS A, BRIE L . & FLAH M4,

Lee % N P21 H 3L 4 R IR0 THT 1) % () B9, m LA i 2 i S 5 00 R 10 PR 000 e 2 A 5092 11 6 A SRR A g L
Pl v f [ BIR TG 25 4 Bl S i AR M B e R, T b 4 28:(1) TE— MBI R4 %;(2) TE R /MR
P BRI AL HE A T TG0 38 20 1R B 1205(3) %o DG TAC 118 320 1A T 2 o A0 A i LA 45 30 e 2 45 A 1100 %8 I, el e 2 118 o0
FRIAK S R DX Al (virtual region);(4) X %6 J30 ¥ T % $ VR 45 300 50 2 1) [l 3 Ak, 1 A 7R 95 ER R DX 3z A 45 281 1) 1
T AR A5 B85 I I T AR A% 5032 IS FH 1 3 e el Ll 1y [ 2 A A e ) i 28 2 4.

P4k KargasZ N2, KitajimaZs A4, TomiyamaZs AP, miFhas AP0, BREBRZE NPT, B/ Hi2e A 128
35 FEAIF ST 1001 A4 R e AR
2.2 HEKIENERTZE

T ) £RHE O ZE 7 V3 A e . R I B i s Sk 2 R 7 R AR 1 by )2 Wi
SREMg M A 1 vy TR T8 35 PR 450 T Y. 06 28 SR AR T, 1 8 ol — A R A i = A R B R B0 A PN O
B B:(1) H 440 B 0 38 ARl = Yl S NE AT 5 (2) 7E SR HE RS ) v 840 2R A 35T B, e S SR AR 49 B TR /K 1 B-Rep
it

T H0% A TR FUR, A S HBOE AL 25 02 IR B AR —— X YOG R R ik, — 1T 6 2 4
AR &7 A KRB IF A AELE T A RN, 7T B8 AR 0 A2 B 58 G 3 HI T 2 T A4 40 41 ¢ R I T A4, RIS 7 figd
(pathological case); 3 — 77 [, 5 2 i 2 1 W 6 7 AF 22 A9 2 430 5 A0 1 1) TR A4, BRI 22 88 1) 8. DAL, D ) 286 HE ) B 4
J5 ¥ IR R ) 8802 o 7 Ak B 3 R v R W FH I Bk BTG (ghost elements), 18 2 A R

22T R 5 T A B A AN TR PR B R AR AR 02 1 3 FH 3 R, T 1) 4 A % 2 e v ST 40 A G 2 TR )
TV AN o b A 1 E k.
22,1 FFS 2ot A E Uy ik

Markowsky 1 Wesley#™ J& H: 5. 5 ) fleshing out wire-frames/72:1** 4 fleshing out projections 77 v:P% @37 7
ph AL e 2 T A ) B ) R R T A S o ERRIE BH, B R U M AR O T 22 A R 2 R 10 R A
FREASE IR rp 40 2% BT A P T ) el b R R 0 I N )3 4 50 S T, P ) e o B CF T 243 ) 23 RS B A L i =
A 3 P 1 0], B i A 6 R TR BT A A i AN ALV 8 T8 A B0 A B — 2 A WU T N B Al e, 38 B R i 1)
B S48 R B 5 R v Gujarks A\ BUZEMarkowsky 1 Wesley 5772 S it 45 HY — 7 oy g% 328 17 g 365 5
TE TP A0 B0 A% SR ST T2 1) R0 R 32 T 1) 1) 43 1 20 )45 B T4, I8 0 0] g3 744 1y 23 288, ik >
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38 2% 2% ), T I 3o A 200 A B SR it it . Yan 25 A P2 T Markowsky Fll Wesley ) 28 i 5 VA HE 42 25 Y 1) 35 g 55
IR R 4 v 22 1A 1R o 2 A8 A A B B HEASE TR ) e R e S0 P e SRR AR b = 4 1 482 30 11 A ol J 55 7
6 32 T FR IS5 R Y R ] v (1 28 S A Tk /N 480 2R VL 3 SR At R, B v ) 3 LE A T AR 1R 280%.

Preisst i HH 10168 22 T 1A 1) 3 S A500% 1 2030 3o A3 00 P ke I 1 T 38 5 10 A 8 R T g 3 2% 1) ~F T
SR 5 T bR AL PR v 1 R e g 3 ) 3, 3¢ 5 AR 30 552 40 T (scene analysis) 77 244 S [R5 [A] 12 26 TE 1 e 24 TV A AR
&, SCHR[3319F R 45 7 5o AT Rk (R 4 7y

40, Lafuel®, Haralick® A9, Kim%: AP, Nishihara®", Garza% \B8 y19 48 A B g3 % i th 42
HE T T ) 4 HE 1) B ARV R 22 T AR 1 A R SR N I A R T R B L B TR R 2 LT
TE AR HEBR A0 A2 25 380 2 A TR i 3% A 4500k 1) 52 FH 2 52 B AR K IR 1 24
2.2.2 BFOX A4 R U5 ik

DR 23 (1 THLD [1a) 2 A (14 5 2 5 92 v RIS ST B DR REVEk (1 TG A 7 5 L R T i v AR (1 b JE %R

Sakurai%s A 1 i Markowsky Fll Wesley 19 577, SR JH 43 28 S s 36 AN [ 26 784 1) 0 55 A0SR 0 AN [4) () 1 4t 7
bP - RPN PIER % - R o e et ol S ST < T TINE =TT 12 T (2 K/ @ TS 511 AP o W B Y 7t 18 = R/ g
T AR B 28 5% 4 20k B4k I 9. Lequette™ S0t T Sakurai 55730, MR 45 25 1 vk 556 10 U £y 4% 34 17 792 2 ol — 4k T
M AT BRI AR A B e 3R i T TR AR R A%

Preiss! ™ xt H LT (K B X 22 1T 44 10 SR AT 90 8 31 JUAT G 38 10— B0 RG34, 00 3ol 24 oA 4 ok 4
R B AC )2 AR 3 G b SR FH 24 SRR K SR, R AR i A 20 RS R IR U ART T R kb T B IR A R R ).
VRS AT AT pR T R [ AT: T A 1 1) T AR Lo (B0 8 3t 250 AT T AR Bl

Y| T4 NI Markowsky Fll Wesley 5715 y JL it 48 % Aldefel d A% 2 R 5B AR, 1 KT 4> M vl 7 AN [
AR B3 000 T A4 T gt SV SV AT TR 1) 2 1A AT T AR 1, SR A A BT i OF AR VR AL —
S I TR 1 FH BT, e 8 b JAH B3 2 15058 S R 1R s it e PR A5 00

Kim 2 A HSSTHE ) 1T A 28 e 30 T 9 1 0% 3 T ) e S SR e AR L AT 40 3G 2R R N 20 A A,
PR SRR ST 5IN R R R, AR T 25 48 3R 1K) 52 2 B ARV S oy I B 5 1 1 0 (530 A T P ] 0 55
51, 3 R0 o R FH 60 VR TR T8 P R 5 % 1 45 L PP 1) o SRR Y, DT G TG 9 8 4 W) R0 1 A 25k

You OV Ji Yan 1 77 3%, 35 H A 0% 2 v T A 1) B9k 4 2 HE S 2R e 2R T AR S R v R TR R
P PR R A SN 25 AR T R I, A A 5 8 72 1) £ R SRR AR I 2 SR 23315 (divide-and-conquer) 52 I M 55 £ HE
R AR P A I AP i X N R =2 e = APl I e = 1 o TN U T N e Y TN : N T 9 7 N (ER 1 B g
T %) 32 5l 200 AT T AR Bl by T 70 R o R R AN T S PR LU UE v 7] 285 LR 15 4 5 A A A I DR ok, Bk
1) 4 B ZE A A

MasudaZs A\ W36 T 3670 B 36 b E@%?ﬁ&ﬁgEJE?E%:%éﬁ(assumption-based truth maintenance system,
] BR ATMS) 5| N THT ) £ HE 14 52 4 5305 A0 A 38 1Y) 2 HE ASE 28 o 980 2 TR, 242 Bl = 4 T A% 1) 36 1T A2 28 (surface
model), Ff /1 T PR 2 0] () 41 5% ¢ & 4 38 5 e iR Y (celluar model). 3 5 i Bh A IR T RE R R oo S 2 [ I 4
IR P ATMSHE BH 50 56 1) A BEZL A, 28 Al 26 1 S AR 2.

Shin5 N\ USRI ST H b A 50 T it R A A B 1) 50RO B0 0 3 MBI BE(1) 4k 7K Sakurai TR 55 25 1)
SEARLHE— 25 40 3 T 2 (K0 205(2) e S A [R) 2 28 118 = o TO0 AR 3, R PR A () PR e 3 75 4, IR A A ol (1) 2 A A 7Y
SIS (SR MRS ) (3) AR = 4l 2R B M5 = A i, JF 51N E A (S A 1 ) RS 2 M 1 T Ak, i
Tk [ 5 5% 56U 1 T A4 1R SR TE PR A R0 A2 25 70 3 R FH = A i TG 38 R 4 L e 2 T TR b RT3 00 3R kb
SR PRI B B v B 1) Ak PR

Kuo ™R AW I T = 2 i T ) 2 s 1 20 SR P L ol ve A k= 4 — U 3, 7 S T A (1 SR ME RS R T DL Ak
ALK R S 2R 2 T BRI S DL AR G AE SR AERE Y | N B /N 9 /1 (minimum-internal-angle)## 2%
S A5 B0 AT (9000 38 1T 588, SR ] e 356 i (decision-chaining) J7 v K60 R I 3 5 76, 5 T Moebius#E I #ff 5 1 1)
3 ) A B R R T AR A SR T DA Ak 5 25 22 ik i) s AL B 3 A I v ol 4 1 DR T X B O AR T A B
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TR %, 77 LA IR AL BEIN ).

K1 1 75 45 A POTNIE - Idesawa (1 28 LS HE B, 45 1 — Bl VR 40 10 o il TR (0 S S0 S e o 3 AP
R(1) AR A0 B P e 52 o0 2 2R A B e = eI R 2R R H JLBE H 4% (conjugate  diameter) ik AL AN [R] 280 () = 4
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* The normal of a plane or the axis of a quadric surface is parallel to certain coordinate axis.
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Table 2 Comparison of wire-frame-oriented algorithms
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* The axis of a quadric surface is parallel to certain coordinate axis.
** The axis of a quadric surface is parallel to certain coordinate plane.
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