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VIEWING TRANSFORM: PROCEDURE (N, XW,YW,2W, XE,KYE,ZE,
XF ,YF ,ZF XT,YT,2ZT);
/* (WC = World coordinate, EC = Eye coordinate)
N => Number of vertices
Xw,¥w,2w => Arrays of WCs of object's vertices
Xe,Ye,Ze => Arrays of ECs of those vertices
Xf,Yf,2f => Wc of Point-of-View-From (eyepoint)
Xt,Yt,Zt => Wc of Point-of-View-To */
BEGIN

L L
nnun

Xt - Xf: /* A,B,C are'wie
Yt - Yf: ‘
Zt - Zf; » - —
(A=0)& (B=10 GENL * \ leyasdirection */
IF C > 0 THEN ¥l “lock]
DOI :=1TO N:
Xe(I) := 2f
Ye(I) :
Ze(I) := 2wl
END;

A
B
c
IF

::Efﬂﬁﬂ&ﬂﬂmw gIn7

Ze(I) :="-(S + C*Z)/E; ¢
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PERSPECTIVE_TRANSFORM: PROCEDURE (X1,Yl,Z1,X2,Y2,22,SX,SY,D,
VISIBLE, XSl ,YS51,6X82,Ys2):
/* X1,¥1,2l => Eye coordinate of lst end of a line
X2,Y2,22 => Eye coordinate of 2nd end of the line
SX,sY => Screen (picture plane) width from center
D => Relative distance from eye point to screen
VISIELE => Boolean Flag
X51,YS1 ,XS2,YS2 => Screen coordinates of both points */
BEGIN:
/* Step0: Find pyramid boundary ¢ soth of both points */
WX1 := SX*Z1/D: WYl :=4 ‘ st point */

WX2 :- SX*22/D; WY2 =8 D point */

/* Stepl: Test both poiats ad . ramid */

A(l) := WXl + X1; & + X9 “left edge */
A(2) := WXl - X1: ight edge */
A(3) :=wWYl + V1: f bottom edge */
A(4) := WYl - Y1 %/
A(5) := Z1; i */
DOI :=1TOS5;
IF A(I)<0 & B(I
DO;  VISIBLE, ie on the */
RETURN: e, \off screen. */

END+
END; ‘

/* Step2: Clipping: ' POLLics ipped points */
TL :=0; T2 :=1: ¥ settime th = 1 unit */
DOI:=1 TOS; I £

IF A(I)<0 1 B(I)<0 THH']"?"'—J E
DO; T := A(L)/(K = 43
IF A(I)<O\TS o |
=" s +/
END; I I
END;
IF T2<T1 THEN

o, T oY verinEans

/* St&p] Find coord.:.nates of tie clipped paint(s) */ aJ

1 110 e G ek e 014 V1 1 0 11 E) 16 B

DO; X1 :=X1+T1*DX: :=Y1+T1*DY; Z1:=Z1+T1*DZ: END:
IF T2< >1 THEN ,.I""‘lrl:'.llarlzli'uIr
DO; X2:=X14T2*DX; Y2:=Y14T2*DY; 322:=Z14T2*DZ; END;
VISIBLE := TRUE:
/* Stepd; Perspective Projection */
WXl := SX/D; WYl := SY/D:
XS1 := X1/(WX1#*Z1); Y¥Sl := YL/(WYl*Zl):
XS2 := X2/(WX1*22); Y¥S2 := Y2/(WYl*Z2):
RETURN
END:
END PERSE‘MI?E_TMFORH;

o -
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ORTHO-PROJECTION: PROCEDURE (VIEW-TYPE N, WCO,5C0) -
/* WCO(I,1..3) => Array of world coordinates, x..z
SCO(I,1..3) => Array of projecting-screen coordinates
N => Number of coordinates */
BEGIN:
IF VIEW-TYPE = 'TOP' | VIEW-TYPE = 'BOTTOM' THEN

DO I :=1TON:
IF VIEW-TYPE = °
VIEW-TYPE = 'LEFT"
VIEW-TYPE = 'REAR'
SCO(I,1) := <WEO(
LESE .
SCO(I,1) := ““'.,‘_
smtI ,2) == Woo( I, POIN:
IF VIEW-TYPE = '90P'
'JIE:H—T!PE

E Wmmwmm

smt: 3) ¥ ootz ,POINT3) 3¢

mﬂﬁ'\ﬁ\‘lﬂ‘imuﬁﬂﬂmﬁﬂ

ENDDR'IH)—
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M 3.6 udnatunauIsdmiun1sTusiaan maaTsniia

38



39

ISOMETRIC: PROCEDURE (SIDE,SIZE,N,WCO,500):

/* SIDE => Viewing side
SIZE => Drawing/Projecting size indicator
N => Number of coordinates
WCO(I,1..3) => Array of world coordinates
SCO(I,1..3) => Array of screen coordinates */
BEGIN:

/* Define Point-of-view-to where o

- pamt is {D,U,l‘.}} */

Yt :=1:
Zt := TAN(1/SIN(45)
/* Begin Transforma
D := SQRT(2.0);
E := SQRT(2.0 + Zta
F := D*E:
DO I :=1TO N:
SCO(I,1) := (Yt*WCQ
S := —(Xt*WCO(I,1)
SCO(I,2) := (Zt*s -

END:

/* To this point, proje

can be transfo e
IF SIZE = 'DRAWING i

DO I :=1TON; 4

DO J :=1 TO 3;3 -
SCo(I1,J) : I,J)*%1.23:
/* where 1.23 iwwmtnc scaling constant */

aw; ﬂ‘uﬁl’mﬂﬂﬂﬂﬁﬂﬂi

m;

Wﬁﬂﬂﬂﬂ‘im UANAINYA Y

-4 E = e -
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VIEWPORT ADJUST: PROCEDURE (N,SCO,VSX,VSY):
/* sco(1,1..3) => Array of screen coordinates

N => Number of coordinates
VSX,Vsy => Widths of viewport from its center */
BEGIN;

/* Find Boundary Box */
MAX-X := SCO(1,1);
MIN-X := SCO(1,1);
MAX-Y := SCO(1,2);
MIN-Y := SCO(1,2):
DO I :=2TO Ny

IF MAX-X < SCO(I,1l) THEN

IF MIN-X > SCO(I,1)~EHENM]

IF MAX-Y < SCO(I,2)~PHEN

IF MIN-Y > SCO(I
END;

/* Find scale in 2
SMAX := lﬂs{m{
SMIN := ABS(VSX/ME
IF SMAX > SMIN THEN

SMAX := SMIN:

/* Find scale in Y */

SMAX-Y := SMIN:
/* Find overall scale */
IF SMAX > SMAX Y THEN
/* Scaling transformi i jger than viedport */
IF SMAX < 1.0 THEN—— ¥l .
DO I :=1 TO N¥ 2~
DO J :=1 TO 3 m

ﬁ ' ﬂumﬂﬂmwmm
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CREATE-NV: PROCEDURE (SURFACE,WCO NV ,P);
/* SURFACE(P,l..N) => Vertices list of surface P

wco(I1,1..3) => Array of world coordinates
NV(P,1..3) => Array of world coordinates of the
end point of Normal Vector of the surface P
P => Number of surfaces */
BEGIN;
I :=1;
DO WHILE (I <=P);

/* Get pointers, i.e. subseripts array */
A := SURFACE(I,l)s i\
B := SURFACE(I 2l
C := SURFACE( Iyss
/* Translate vector
:= WCO(A,1
:= WCO(A
:= WCO(A,3
= “:O{
= mﬂlc,z
1= WCO(C &
/* Find normal vect
NV(I,1) 2403 5y N\
NV(I,2) :
Nv(I1,3) . |
/* Translate ar - L1E in: point B */
NV(I,1) : e ‘
NV(I,2) := NV(I, 21
NV(I,3) := NV(I, 3}
I:=1I4+1; [ '

Eﬁﬁﬁﬁﬁ

END CREATE-NV;
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OVERLAP_TEST: PROCEDURE (A,B,SCO,LINE,LA,LB X, Y,
OVERLAPPED-OBJECT') ;
BEGIN;
Al := lst line number of ocbject A;
A2 := last line number of object A
DO LA := Al TO AZ;
Xa := SCO(LINE(LA,1),1); /* lst end of line LA */
Ya := SCO(LINE(LA,1),2); .
.= SCO(LINE(LA,2),1) /% @nffepd of line LA */
:= SCO(LINE(LA,2) ;'

BRES 5
WO
ﬁ

al A
1 ".d' LB .r

- /* No overlapping found on cbject A & B */

ﬂﬂjﬁu URIANYIAY
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CROSSLINE: PROCEDURE (Xa,Ya,Xb,Yb,Xp,Yp,Xq,Yq,X,Y,CROSS);
X1 := ¥Xa - Xb;
¥l := ¥Ya - Yb}‘

X2 := Xp - Xq;
Y2 := Yp - Yq;
& := Y1/X1:
B = Y2/X2:

CROSS := FALSE;
E{xl—ﬁ&xz-ﬂllhfl:nﬂ&ﬂ ) (A=B & A< >0) THEN
RETURN; /* Parallel lines
IF Z1 = 0 THEN

ﬁﬁﬂamﬁﬂswaﬂnﬁ
Q‘W’ﬂ BIRTRHIA R B

F (xa-x}*tx-xh}*(xp-xj*{x-qu THEN
CROSS := TRUE:
RETURN;
END CROSSLINE;
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