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Automatic Generation of Technical Illustration
Kazuo Tamakasun! NormHRo ABE!T and Tapauiro Krtauasaifft

This paper shows the method for automatically generating Technical Illustrations (TD).
It is often used in explaining how to assemble/disassemble mechanical parts. The automatic
TI generation problem can be regarded as a constraint satisfaction one. There are many
constraints that TIs must be obeyed. The proposed method will generate the TI with
minimum area which satisfies several constraints about TI. By virtually disassembling
each part from the complete assembly using just translating movements (neglecting rota-
tional movements), a candidate of TI will be generated. The quantity of the translation,
the distance between. parts, is supposed to be a value within the range which does not vi-
olate the relative positional relation between the part with a hole and the part with a pro-
trusion to be inserted: into the hole, the value is determined by the constraint equations.

June 1994

L@ U &I

BB s D A ARG U TEBT AR (B
) &LT, F/=ANAFR =Y a v (T))
OEEMENY #HNBCEDBHB. Thid, BRE
BRLTHAERE, BYERSBOERFICL I
Do THELERTH S, SRTHEDOIR 2 KR

t ¥ — 7 (R BRI B S M A AR EE BN W 2R
Production Technology Laboratories, Production
Technology Development Group, Sharp Corpora-
tion

AN TRAPER T RN 27 282
Department of Mechanical System Engineering,
Faculty of Information Science, Kyushu Insti-
tute of Technology

H RERASEERER W5

The Institute of Scientific and Industrial Re-
search, Osaka University

997

1 EEENBELTWBDT, HAHROEREI LS
%, BRIEROITEDEEOME T TRACTAICHE
BXEHCENTARETHD, BROKE, BERRREEC
BOTEELREHE LD B,

Lo U ER A AF TR T IR BRI B5
HEET S, HEKCEBMENEEBEREEEIC
2. WEOER (7Y v BIUHREEORE
(L4779 ) O2EEOEEXEBLT 2 LEDD
5. R, HE#HAE BV IHE (Computer Aided
Design, CAD) iz 2 HIESEE REINTV S
Kbbhhbod, 7Y v o iSRS T
BE2IELAOh 2N, BEEREREDCHELEZE
D/ -1 bDRDNY. COERIIZ, BROMENE
AT B D OWAEB LR RET 5 EENRNAETH
L5 TH D,

Z TR TR, BREEOMVERMATIHEI



998 TR SRR

NEEEZ LN HIRENTHKEZEHAEL, 205
DOEIRIAERRICHRR T 5 AR AR T 5 FHRIC
DINVTHBRNEG,

2. HEMBARICET S5

MATHBAN & U COBBMERICERILL TWhisdh
BROTVHERELT, SREEMIKELET AHHD
EHITBNTRILT 2 HK (3RTERICBY 5]
#) E2WTZER (EE) KRERELULREOSE
BBV TRILT 288 (2 RTEMICE T 2 H17)
AERTS.

2.1 3RFTEMICEITZHH

2.1.1 FEfH b

EED 2HMEPENRERDA D CEMBBVERYT
5. ChiBmTRoEIEEICGERT 258 T
»5.

2.1.2 FITHEFIK

BB B 2RWEH, FHBHOATHY
ETHRORECES C ENTEEHWTHS. EBD
TR T, > VBOHBIREEL L5+ Y RIC
BAINS. LHrUHEMBHARIE, ARCHL TR
DHTIEREZERT B EBENTHB. LichiaT
V1 & EERE A O IRSS ETBET I
DT HEDENCETBEH L LU TR T ERFETH
3.

2.1.3 ZHRHIHK

»BAWEOEAICBOTHET 3 2BEOHBENE
UL 3E0THD. o, MuREsRELT
HFUBBIZL TR Th DS, RO/ F VR
EEOIDI LVIEVBBEVNONS T EHH 5.

2.2 2REEMICETBHB

AR TR, BEESHEIOERBRISHEEORE X
UhbEENBE EVIRHREELYY. T0BA, ¥
EICIRE XN REEICER D AL 23 AU 78 5 10O
Wit, WREORICETEEDTHS. TibL, BR
ZRAILT B BICROFEPACREEINTNS T
AR T RPARICRRIRTH B, L 7ehs- T,
RPRATORCEREECH L LORBOLLUTO
X5 ukRE VBT B, ‘

2.2.1 ROMERIC &3 BRI

B ORI MO RIC & > TREIND T EBKH
EVHETH B,

2.2.2 ROBESRIC & SEBRELNK

HEORIBET AHHICL > TEEINSC &

June 1994

BOENIHWTHS.

2.2.1 HOFRMB KBTS oL, Cofiliy
BRI TS 3DV 2T ACHAAN BIBSITIZS)
HRWMDEZD T EDTRETH 5.

2.2.3 RO—BEEI

HEDRMBZ D—H A2 OB RIC L » TREIN S
CEEFTHITH .

HMEOFBZOTRTHEINTOREL ED, 2D
BEERT CEBFRTHIEANBDE. £0LH1
Be, RO—FroFRhick-TRBEKTIC &tk
D, BEEOMBATERET 5 LT3,

3. H &5
3.1 B fh

&l 37r—a @E7Lv—25) TEREINS.
M OB, FEBIF, TR, THEL T#e
&, TRYR M| ThA.

HEO [FEAT] IENELBETIDOBRT
H5. RO BRI EV Y v FEF L (Constructive
Solid Geometry, CSG) TE#H# T 5. AR TIREART
FEOFDY R+, EDY R POBDEL THERAEESR
T50.

RO THE ] IPREERTERINIGBREZH
REERCERTIEOBRHRTHS. RO [EiE
ZW] BRPIZZAY, v P RED LS RO
ERETIEETHS. RO RY AR TR
EFEHLTEIRANTH L. [RIZEE&BIIHEH
BRETHARIATHY, ROFHIZORIHH&
EETS. RBEFHE z, v, z MOLThLICET
LT 5. RIZEHF OERMSENTO AR (@R ik
BRAFOHVBENTOZR (FR) o0WThnThsb
ET 5.

3.2 R i

L LT TEEF&] TP OEESKME],
LehmtmE (FHE)] (727U Lels, v, 2)) %F
#T 5.

MEEHE! 33N TOEHMN SRTEXEERICE
03z, ¢, z HOOWTIUDHICEETHIEFAETH
3. (9P OEEFAME] BPORP 2E SRND
BEEAETAEEIARTH S, [HPRPO L #HEHD
LE (FHE)] BBSPOEBEFEKMEICENT L
KEELSEOS L, L#MOE (B) ONOETH 3.

ZL ¥k A, B o L#HRO MR QRO#E
VThHD. HRA BrhEfhoEEF EMEICEN



Vol. 35 No. 6

T L#kFmobHE, TEO L EEEE S AU,
S AL, SBU, SBL 953 &, A, Bo L#HHA
D% D AB %

S AL—S BU (if S AL>S BU)
S BL—S AU (if S BL>S AU)
LEETS (W1,

3.3 ERROIKE

SE LT AEROMRDENEND 3 WFTEMICH
WTED SN BEICEEL, ThoL&KTH
W3 2REE T C EONTRETH HRE, 3738b
BY T OMEDMTMET LIIRETH 5.

3.4 ILESREOIRE

M L3 B OB DENT NS BIRICERNCE
WTEZ LN RERIcE D 2HKERRE T 24
SHORIE I T 2IRETH 5.

D AB={

4. ¥ 2 F A

4.1 1% =

AR TOY 27 L BB RN O B EHEREZT 5 B
WD # - T 8803, 3T B 5 %K (2. 1.1,
2.1.2, 2.1.3 3F) xT&, 2RIEMICBT 34!
¥ (2.2.210) THB. hoOEREERICERT
B TR/ANDOEREFH IR ER I E L HE
WOWTHUTFIl~ 3.

F 9, ERRITEREORIED D IEHBMMER OIREEIC
2% TICSKRTEEMIC BN TERBBINC &R
FAHH, AEBHINLTOEDETE. ChICkDFE
FABEHn 2. L2HE) 2EET 5 EBRIEEIN 5.

T, BREOHENNERFEESLLUDRDTE
&, ZOEFREE N THANTETROFETEERE
RETACEICED, BV 2.1.1 1) &
Wiexhd, FLRZOMEIMNERRES 5 7 TREA
L, #0757 OB ESOTHET 3 IR0ES
BREL, FhoOEARICET 2MROMBESEL
CTHIZESRIEEKN 2.1.8 ) »MiEsh3. Co
BeE, BRSZELVENS T EAE—LOERTEE

B 1 MREOER

Fig. 1 A definition of distance.

B RERO BB AR 999

T3, 2LT, ROEBEETIHRICK - TREEIND
Z EHEVEROB/MEPSER SNKE, £ ORI
WEARAT ST LICd D, ROBETRRC X 2B
ZLEI (2.2.2 3H) BRESNB.

2 BB BEROEE RERICE R T 5 BEETR
ORBARDZY 2 FLOER (B 2) #HUTcd~
5.

4.2 A H

¥ AT ANDOATIIHI R TIREICBY 23RO
B (EREORE) TH3.

4.3 R-IPREARERSR

CCTRERZEOREBICBNT, MREOEDRON
HICHEET A MO E £ T3, H3HE P1OR
Ph BLUEE P2 LOTHBOERR, PLE P22
hehOBROEAREELTV, Zhi Pand &
5L, Pand OEBENO LVKTHENETERD
%, FHTRINETEHENLOEHEST S.

Pl oYEEEE ATIOT N TOHEDRITHL T
T, ZEREORBICEYT 5ENEFNOHEOREZ
DORBICETET 25 & OBGK (R-ERER) 24K
T 5.

Bz 3R 8 #HERT AHEOROAER X dhiEf
BZEAFRTHY, REFHICBI Y AT LNH5HD
R-MABROAERY R 7 LI BT 2HERFIEEK 1,
F 2R (PRESRBRIZER).

AN
- ML 5E TIRBORG DR
- BB

agei il EX e

R~ G |

N
P

SRR DERTE e

RISy b |

gL ALK AR

mmivh | [svorsvs

AR

BIBOTEBRR |

5 A AL

!

FOZANAFAI Y=V a Yy
2 VAT AR
Fig. 2 The process flow of automatic generation
of Technical Illustration.
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2_1’s holel 5
2__1’s hole2 6
2__2"s holel 6
2__2"s hole2 5
3’ s hole 6, 7__1, 7__2
4's hole 5, 9
7 __1's hole 6
7 __2’s hole 6
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numbers) and constraint equations.
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Fig. 7 An example of an automatic generate
Technical Illustration which corresponds
to the Layout Net in Fig. 6.
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