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Abstract

It is necessary to get the solution of the three-dimensional “hidden-line” problem for auto-

matic handling of three-dimensional information by computers.

In this paper, we introduce three new concepts; gazability, visibility and plottability. And

we investigate their meanings and the relation among them.

Then an algorithm to get hidden-lines point by point is to be described. Then it is shown

with several examples that the problem on concrete criterions of gazability and visibility is

reduced to solving some simultanous equations.

we can compute numerically without so-called “gradient method”.

on the computing time is given.
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#l 5. de D375 2 P Y v 7 RRO=ZAETH S
&, SAKIROTFDIHILEISh .
R=Awt+Bt+C 0<0,t<L1 (5. 28)
(4.5) & (5.28) @ LT, ot=ulH{ &(5.21)
HEShD. |JIX0 DEE, 5,0t LDWTRIFT

IJAIESIJADSSI-LIZ-F!J.]E
] (5.27)

Ci—-Xi, ~A, =B
S=|—-1f| Ci— X2, — Az, —Bz
Cs—Xs, —As, —Bs
M, — A, C1—X)
t=~r‘1,—l A2, — Az, C2—Xo
A3, —Asz, C3—X;
Ay, Ci—Xy, —B1| | A, — A, Ci—X,
o=z, C2—Xz, —Bz|[| A2, — Az, C2—X>
As, Cs—Xs, —Bs |l | As, —As, Cs— Xy
(5.29)
IR

1. ¢=0 DL, s>0 7254 X i3 invisible.
2. tx0 DL, s>0,0<0, <1 DExA XL
invisible.
3. L2pADEE, K X i3 visible.
[J1=0 O&&, B4 LEABC |J:i|¥0785 %R
42 (5-26) 2ERT 3L, ot B

o= (Ds—E)[/(Fs—G) }
1 _ (5. 30)
t—m(Fs G)

rEZbixhs. LT, ot OFEHIS
(Ds—E) (Fs—G) >0 ]
{(F-D)s+E~G}(Fs—=G)20 | (5 a1

|G| | Fs<| T |2+ | T |G J
s>0
2T s BEETHIE, A X i invisible TH D,
LGN, & X i3 visible Th 3.

#i 6. 4i He5 2 b Y v 7 FROD2RERD &
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&, EEO45%ES 2 RFEROBEHDO—DI
R=Aut+Bu+Ct+D 0<u, t<1 (5.32)
TEZoh3. cDE%, (4.5) & (5.32) AL X

H+5E

As+ X=Aut+Bu+Ct+D (5. 33)
EB. sEMETDLE
Alut+B'u+C't+D' =0 (5. 34)

LB, L
A':(A‘ A2— Az Al) B,=(Bl A2—B: /11)
A As—As M)’ By As—Bs M
C’=(Cl N2—C2 Al)
Ci1 As—Cs 1,
D':((Dl—Xl) Az— (D2— X5) Al)
(D1—X1) As— (D3s—X3)

(5.34) % wu,t WONTEMTLE
AV +B1"t+Ci" =0
A" W+ By” u+Ca” =0 }
A t+ A u+Ci"=0
7ei2L, B¥EUR
A"=AdC/—A/CY
A=A By — A By
B\"=A2D1—A1 D2+ B:Ci—B1C2
B:"=A; Di— A1 D2+ B1C2—B:C1
C1"=D1B;—D: By
Cy*=D,C2—D:Cy
Cs"=A:D1— A1 D2
TdH5-
3T, ZDEEDOHER, DE¥FDOLIICID.
Aix0 183 i 2IBAT
s(u,t)=(—Xi+Aiut+Biu+C;t+D;:)] A;
ET 5.
1. Ax0, A0 0L %
=B+ VB —4 A" CY”
2A
A
se=5(us,ts)
2. A1"=0, A2"X0, Bi"x0 Ot %
_{Cl' t—_cai

(5.36)

(5.37)

Usr=

ly=

u= B T A s=s(u,t)

3. Aix0, A2=0, B0 0 & %
Cs* 2¥

u=——;—47/, =B s=s(u,t)

4. A=0, A"=0, B\"%0, B,"%0 0L &
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,,=__Q f=_g£ c=c(1 ) IAI’ AI' Cl] lAl’ Xl_D” C" l
B B~ Y G =| Az, A2, C2|, H=|A;, X2—D,, C: l)
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min (s (0, 2), s (1, £)) <s<max (s (0,£), s (1, £)) As, By, A3 As, Bs, Xs—Ds
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By
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7. A1"=0, A»"=0, Bi”=0, By*=0 0L &
ZOEDIRBIZLVITTTH 3.
B 6, HER

1. OBA, 0<us, 6451, 5+>0 Th2d, Tl
0<u., t-<1, s->0 & x, A X3 invisible Td
D, 2Ol L X1t visible TH 3.

2. ~4. DBEA, 0<y, t<1, s>0 D& X i3
invisible TH D, £ & X3 visible Th 5.

5. OHFA, 0<:<1, max(s(0,2),s(1,2)>0 725
A X (X insivible THY, 20D & %i3 visible ¢
5.

6. D4, 0<ul, max(s(«,0),s(x,1) >0 3
5, A X i3 invisible TH Y, ZoOflid L x| visible
ThHb.

7. o4, (5.32) RAEERLILTVLEDT, A
FLRBHTHD. A XL visible THZEARLT
b, BHEIIELOBINE.

Bl 7. 32 1FY 9 RROETAEBKOL &,

FATAEKL, 2¥DkHkEZ o0 5.

R=Au+Bv+Ct+D 0<u,v,t<1 (5.38)
(4.5) & (5.38) ZBU ¥ E &
Ay, B, G
AZ, Bz, CZ
As, Bs, Cs
THaho &S, u,v,t ILOOTRIT

|J|= =J%0

u=(Es+F)|J
v=(Gs+H)/J } (5.39)
t=(Is+K)/J
&85 1L, EhZhofER
Ay, By, Ch Xi—Dy, By, G
E =| A2, Bz, C2|, F=|X;— D3, B, C2
As, Bs, Cs X3—Ds, Bs, Cs

5 J=0 OL#, (5.38) RFIFAEKTILLILS.

(5. 40)
LD CDEE, ANLENE sOREAR, XD
TERRTELZ OO 3.
0SJ(Es+F)<J?
0<J(Gs+H)<LJ? ]
0<J(Is+K)<J? }
0<s J
& 8. NRIAMY v I RROBA/YPEDE X, =M
i, 2¥okdicEioh 3.
R=Auvt+Buvt+Ct+D 0<u,v,t<1 (5.42)
(4.5) & (5.42) &AW IET

(5.41)

uvt=U, vt=V (5. 43)
EBLE, WTERELNS. 22T
= J(Es+F)
(Gs+H) (Is+K) ]

v=(Gs+H)/(Is+K)

t=(Is+K)/J
BRHBLN B, LIiehoT, @BsEsORES
i1, >¥OREXRTEDbTCEMNTE 3.

0<(Gs+H) (Is+K) I

[ (5. 44)

0<(Is—Gs+K~—H)(Is+K)
0<J(Es+F)
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0<s

(5.45)
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3. RETNTHBTION, BETHS.
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TFRILHT D T, modification time DHEFE HS
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ally -

o
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I
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D& IEMBEE MO L %12, COND 3—%
ICRERIL LS.
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NS OEmBRDO L, AISOFEEMNLZ LI
WTIE, WEAMEREOWAZ BT, modification time
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5. U7hi-T, HITAC-5020 > Computer Th
U, I.E. Sutherland MEK L T\ 2 modification
time” Z§fte g LM TATFHRINIOT, TR
X NPT T s
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Tt (5.31) D Z 5. (5.45) i3, KEM

iz (6.31) LEETH a
X7, (56.31) &b
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Ligs. LA, thd 4RDS bRT2ZRid

(F--D) F(s—g
(A1)

a(s—P) (s—1) =0 (B=7) (A.2)
BERTREINBLEEZZZEMNTED. Fio, #
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a(s—p)>0 (A.3)

TREXNBEEZLDCLENTED
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5 +oo, —0 XEDEIANICEILTD

(A.2) 2 (A1) o5 iR (=12) €A ﬂﬂi”(ﬁ”
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3 !
@>0 D& [aﬁ-—,g , byi=4o00
DL {a =7 b-./—ﬂ ,
avi =Y byi |
v & [ ; b-.»—+oo}
Asi= bii=+oo0
(A.4)

(A.3) % (A1) o j (j=3.4) L4HYT
L, ZORIVSHiC
a>0 pL& a;=8 , b=+
a<0 P& & a;=-—oo, b;=4 ] (A.5)
a=0 Ot & a;=—o0, b=+
TH 5.
it (A.4) OMAEHLEFRIMELOH . 4D
B, (A1) O i KoL
[zla.i<x<b_i}U{zx|an<x<b:i}
EEDLENDEH» S, (A1) Ol 2ROMEL TR
{rlaa<x<bain{r|a<a<b 2} U
{rlaa<a<ba)n{rlan<e<bnlU
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