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Abstract

A program for drawing of penetrating lines was developed in personal computer. PROLOG, a
language of Artificial Intelligence, was used and a data structure using relational data base
was designed. An algorithm for finding the penetrating lines in the real space was developed.
The program can be applied at any types of penetrating problems like curve-surface, surface-
surface, curve-object, surface-object, object-object, etc. In developing the program, the following
results were obtained.

(1) Relational data base built in PROLOG and the function of backtracking are helpful in

Computer Graphics.

(2) In spite of increasing the number of edges, assigning direction to the edges makes it

possible to represent the polygon meshes as the non ordered sets of directional half edges.

(3) Topologicaly the penetrating lines of a polygon can be represented as the edge-pairs in

the edge list of the polygon,
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PROLOG o] 4 = slo| el wle] 2 & F&l 4l nte] d]ol¥|
8 AZst wAge] svdtel. 248, FAAH, HHY
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A4 5 Jle agh ARE U5 dlolswe] 2] A
ZAetxl o FASE dolelvol£E BFRS A
T+ ek

2.1 ZBx|™(Vertex)2| EAl
v(S,V,X,Y,Z) S:AzlE 93 %K
V:34g 13 —BH

X X g% —EK
Y:Y — P
Z: Z s —HR
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Fig. 1 Edge-pairs in the 3-D object
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Fig. 2 Representation of polygon by the surface
normal and directional edge
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Fig. 3 Representation of hollow polygon by vertex
list
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[Ni,Nv,Nz, D] : e HEL (Ne- X+ Ny- Y+ N;-
Z+D=0)

(Nx, Ny, N2) :;‘%ﬁ W g

2.3 IrR8S ghE S| EA|

VS BES Sk diE2l EAY 4 gl
SEHS veleMel 27t e Aol 32 xF
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Penetrating line
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Fig. 4 Decomposition of polygon into triangles
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3—2) V.—V,7} &Asta Vo—V,, Vi—
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Fig. 5 Penetrating line

FHo] o EFE g ALE AL = U
HEHE 34 2AEEor FA3h7] wFd L+
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no_effect

by paﬁe%fgﬁwg

lines

added penetrating

lines

Fig. 6 Addition of penetrating line and cutting
edges by penetrating line
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5.3 —@ER 98 2M2|2| &3

HEHT Tileul 3o SANS SAHY HHRK
& TIA g3, SER =M HERES T3
7] WEo HEHRE %= Jehdoh 38 HE
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6. EEfEH

6.1 MERR
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Alxe] &

gt &=

E
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¢ 2 AR BEElA Ry A REEE 45t 2
‘;]>(7).
X.=—X-sinf+Y -cosf
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6.2 BEERR

REERA A EEEERE EEAIL 249 T7
ol we} getAlch, B4 Fo ¥ AL A B FE
Aol 9lE 2 =& 3B BHEHEE(Xs, Yo 439

o) (Zs)7h FARE wl 29 FTUER = FTUTH
Aboll gl oY Bl it o€ A¥Aoen FH
+ 5% s dolek®. 2 (clipping) & 343
2 Fmael 75 3 272 258 Ao
27149 (scaling) 8} £.& e},
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(3) BEEERAAY FHEY HEKX

Fol vma BEEE(Xs, Ys)7t Fold A Aol
(Zs) & 4A 37 43t A-Xs+B-Ys+Zs+d=0,
[4,B,1,d18 =2 T3lo] =AAsteh. olw HEE
BER7t EFRYLE FA3Ho oF 3ol

(4) 2] A4
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R— [(Xs— Xs1)2+ (Ys— Yis;) 1112
= T(Xe—Xs1)+ (Yso— Vs1) ]2

Zs=Zs;+R+(Zs;—Zs1)
2) FElAY A el
BEEELNAY R (X, Vo) el Zsw
ERY HER [4,B,1,d1d ¥ Zs=—A-Xs
—B'Ys——dol‘;]-.

6.3 [&igel &zl

Bige HeldE sheal 34 28x g A4
Bgmoe a7t ALE ndld BHEE &1dF
(hidden surface algorithm)g 4143} ¥ = [BRERE
%_PJLE]%—(hidden line algorithm)& A}-g-gv}. FEH-S
Bggee 197 Hside A R WA FuE
A& AAstedok st AT K5& Al #H
Morel A Agtel.

B BHEE da @0 glod XE 7
g dnyEL EANA gech. dhifel fim =
s XY A TREE TR fRds £
92 Ea me BERE HERM (real space)d] 4 T
T F 2 4Ae He ZAReR SARS B SHEHNY
7] ol *es =M B59 el ¥laFig. 7)
ol g8t #aye AL RAYE + -

1. BEEERNA X—Y FmEs}t FEI LAY

=AES £AFE A Ak

2. 5= (back face)e] g

(1) € % A2d=y Add AR =AY
T HikRSt R, AR 43¢ 2E Bod wWme
Waoz ol

(2) &AF Al2-led IAde g =AY F
A AFFEH Vi—V—V: & ViV, —V1 2
2 ubEd,

3. BB AA

(1) #pgas = Jd& #B45 (@8RS, #uEs)

0
Fig. 7 Depth test between line and triangle in
screen coordinates
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7] e} : not hidden
1-3) B A, A€ Al dv 3%
=AY AASY] TREE Pelosd
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7 b : not hidden
2) BRRE-EE BERSAA fltkstd mHmERAL



180

e},
3) )98 HAH oz MER]
5. EESS BE Hggez a9
6. MEES S i ez a2k
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Intersection of 4 squares(hidden line
removed)

Fig. 9(a)

Fig. 9(b) Intersection of 4 squares(dotted hidden line)
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Intersection of 2 cones

Fig. 11(a)
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Fig. 13 Intersection of 2 circular cylinders(axis of

rotations intersect)

Intersection of a circular cylinder and Fig. 14(a) Intersectxon of 2 clrcular cylmders

Fig. 12(a)
a cone —

SR R pa S T I
Fig. 12(b) Penetratmg lines on the cone Fig. 14(b) Penetrating lines on the cylinder
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