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Abstract

In this paper we describe an algorithm for hidden line elimination of polyhedra.

We divide

a concave polyhedron into the suitable convex polyhedra, and deal with a set of them.

The merits of this algorithm are as follows.

1) The input data are so simple that the errors

are decreased exceedingly. 2) The procedure for hidden line elimination is so simple, because

a contour of each convex polyhedron is convex, too. 3) The design for the structures are very .

easy, as the position and size of each convex polyhedron is able to modify individually. 4) The

figures on the plane of an object are to be dealed on the same routine as the inner edges.
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(Data structure of convex polyhedra)
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BOf|RIE | A Al zZaxms
1 1 4 i xj Vi zi
2 1 6 2 z3; vz 22
3

x3 v Z3

U B April 1972

# 2.3 BEFUHA S HERE

(Adjacent vertex and faces including them)
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K 3.6 MEEEOFEHFIHIE (Decision of distance

from convex polyhedra to visual point)

3.4 MEEMEORIRIE
(1) B"B#HEH3B/E R3.1(b))
RTBORZATHSHAOTKBEAELHETS. X
3.6 ILRT LI IL, RERTRIOHEADLLRRAET
OH%EtETEE, ZRETOVD (PiPin) EOXR
HPLE VO (PiPi1) LOXRE P DAERY
FVRRATEL N 5.
P1=P;--(l—-t1)+P.-+1't1} (9)
P=P;-(1—t2)+Pjs1et2) 0<t1,22<1
z 2 THAE%E Pozo,yo,z0) LT3, Po, Pr, P2 13
E—EEicdy, Pi—Py & P1—P @& ORI
> Py, Pe Tisbb V & V' OR%EFRIHEAT
3. TROLAFEOAEEL LD L,
d,=(Pr—Po)-(P1—Py) (10)
L1323, BB xEcRE UTHMERRRBEMLLIY
B>, TRADHAELTRANTHET 5.
dr:=(x1—z0)* (21— 22) (11)
=0 OFARMUORSTHETNIT L. Lichs
->T dr BERSIE V' BSFHITHY, 4. BENS
V BEMTH B, d.=0 OBARMITICRTELD
iV omE S &V olg (PPwm) EOBRTH

Piy

3.7 MEEKOE S RBHRSOBER

(Relation between face and segment of contour)

sHAOBBREEO—F% 243

€T 5.

& S(Py, Py, Ps---) BEDOET, D2 LPAPPs i
MTHEP 5, AP LE S &ORERBERIKRA,
ORDBTEMTES.
xz y =z 1
iy 21 1

4,(P)=— (12)

z2 Y2 22 1
x3 ys 23 1
b, 4 BESLEE P 3@ S OBRR[O
%Rick 5. Wi (P Piw) OEBAOHAD ZRD
DR(14) D 4, THETXEH5,
d,’ =4y 4,(Pj+1) }
d.”=—4,-4.(Pj)
ET5L,
d./>0ud.”>0: V' HFql
d./<0ud,”<0: V hFHl
d.'=0nd,”=0: VO (PiPin) & VDS %
AuTHET 3
(2) BRBIrtORBREBECIHS(R3.1(c))
Vs V EEOGEAR, V OFEOEA P 2H
'V O S LORBBERICL > THETRIZRL.
bbb, R12)ZAVZ EROBEENELNS.
>0: V' 33FA]
4.(P){ <0: V HFEgH[
=0: fhDIAETHE
3.5 RERIABROZTENE
Vo VORETEAR V ORSRE V OWRR
LogasRkphiIiy. oK, V ORBRERD
A DB 2 RMTHEHIT, V' ORITMNICEET
3V ORBPMADATHS. WER(S) DFSICH
»T PL, LP f750%ERT 2 &, ROUESH .
(1) PL ATl AEERWASB—DOTOIEET

{b)

(13)

O

(a)

3.8 WMEHBLEIANHOBE (Relation between

contour and inner edge)



244 % #

i, AR THB (K3.8(a)).
(2) PL 78I -1 28T 00IICHL T 2R
BAEED L.
(3) PL 7D 1 %—2bBFNHVRLIE, A
wmiImTERcEEN 2 (X3.8(b)).
(4) LPITHMREFSE—DIEERVELIE,
RERIIMIZITH S (R3.8(c)).
CCTREZEODOTHERDOS 2HE4ER(T) DL
T, ORI 2RO DZLENDS. dij=—2
DEXBHEA Pi LBFIERSH, WNEORBRIZ
MFLZHADEBROL S KT HE IV T0bB,
LP(i+1)—LP(i—1) s —2 12 513 Pi THIZIZHE
BOMEBICIZIND, 2R oRBROTEDSHS (K
3.8 (d) ).
3.6 ghost line MO;EE
YkEMBEEKCAB L EE, A—F@OWHO
Ri9 3080855, HIOEE (WHOMSHKRE
—¥) ZKR\T, ghost line (3BT & B THERR
XNB. Lichio TREHBRSEABMBEL, »oFE—
Tl ECH 2 EDRNETI2LEDNHS. K 3.9 %4
it&s&, o PL 1750 (b) &13Y, PL(1,7)
=PL(2,i)=0 12 5 (P:Piv1) & (P1P2) g4
%. %7 PL(1,i—1) & PL2,i+1) OFEIKE->T
FTREHES (Pi & Pin OR) WHBET 2. §iab
% PL(1,i—1) &0 PL2,i+1) Offi (1, —1%7-
13 0) KE-T, #3.1 DREROHAMEHRETA

WIS .- - ot P PPt PL"I,P[*Z cce
2 eoe o =t 0 |
Py ses e | 0 =1
(b} PLATH

X 3.9 ghost line Dif%
(Elimination of ghost line)

3% 3.1 ghost line OHIFE
(Decision of ghost line)

’ PL(1,i—1) PL(2,i+1)
1 | P, p,
-1 | Pi Piwy
o | P(=Pi) P{=Pis)

April 1972

(a) (b)

3.10 KEIH#R4T
(Invisibility of segment of line)
AN
3.7 FERBSOHE
RIBIMBARTH 200, BILORERZ D
2T, B8.10 (a) ITRTZ@EO Lpii. &
7o, WBHIIHCAEDOTHEH 5, (PaPs) OFRH
FEHOHERZ (Piai—Pi) < (Ps—Pa) D) THA
T5. IhidREERDZOHBDMETHD, RA
DORSFRETS.
i+l — i Yiv1—Yi
YB—YA
>0: Ps {H'bexﬂ?f‘!}
<0: P4 RHSHRAHL (14)
=0: FimtE )
3B, MOWTBREDXLELLI 2056 (K310
(b) ), HALDIEE L 2340l E & bic
ETAMENS L. THOLLEEMERE LTS L,
L 3RATRENS.

To=Fk-sgn 4, (15)
FicH#ipe 2843, TOBHDTRTOREE Pa il
FAOIIC~hZ, —1 OfEEE Pa dORATHER
EL, RAZBBTA.VICHAD DIFEEMZ 5 &
BB DEHhOAEES LS.

PUEDTNT ) ZADEEERT 70 —F +— b %
X 3.11 {z/R 9.

do=—

Xx3—x4

4. BRFILHER

HIfE TIRER LIz T AT Y X LRESHIEAR
AK4.1~4.31tRT. M41RBEKF 0S5 L THE
LTW A EEEMEOEATHER LA THD, X
4.2 BEFRLS—EHR TR I N TV HATH
3. M43 3EBOHEROBENT, EHEIRAE
LT #HW, BRELUZ7 5 Y FIZFE@E LTAA
LTW3. 7k, AFODOFHHEICHz-Tid FACOM
230/60 &7 vy £ R L. BHIDOMEER
4.1 ILRY. RAROFHERHMXSEIRS. 11ICL>T

4

“»



Vol. 13 No. 4

ves__ N0
ﬁﬁﬁﬁﬁwwisxugLQLJ
YES CBAD AR -
net M A& B

K 3.11 HhX (Flow chart)

* 4.1 EER] (Computing time)
' P )
& Iﬁﬁ&iﬁﬁ B ooy —RELER
Ty 1o | m
N ®4al(a)| 11| 116] 80 0 0.67 0.13 | 0.33
M4.1(b) | 11| 116 80 0 o |013 ] 044
K4.2(a) | 60| 480 | 360 0 2,49 {0.48 | 3.70
B4.2(b) | 60| 480 | 360 0 0 0.47 | 5.09
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. 12) — 127 2.79 CDC 6500
-« 12) - 127 2.4 CDC 6500
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(Set of standardized convex polyhedra)
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(Array of 60 cuboids)
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(Bird’s-eye view of junior high school)
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