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ABSTRACT

The most common transformations used in Computer Graphics are the Affine
Transformations, for they have a simple form. There are four elementary trans-
formations: 1. translation 2.scaling 3.rotation 4.shearing. Any transformation is the
combinations of one or more than one elemnetary transformations. In three di-
mensional space to generate wire and rotate 360° around Z axis, will get a
shape like a crust of ice cream. We call it "Wireframe Model". Depending on
the different site that you stand, you can see the visible part, and then using
Affine Transformation to translate the visible part to different shape.

KEY WORD : Affine Transformation, translation, scaling, rotation, shearing, Wire-
frame Model
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The image picture onX=Z plane
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The image picture on X=v plane
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The image picture on X=v plane

The ‘image picture of rotation on X=v plane
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The image picture of shearing on X=v plane
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The image picture of scating on X=v plane
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The image picture on Y-Z plane
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{x*********************X**************************‘k*********’K***x***x**

* CS 745 COMPUTER GRAPHICS x
K e e e e e i o o e i P - —— — — ®
* ’ *
* Instructor Dr. Bein sid 900~-50-2810 *
= Due April. 29, 1992 name WEN_YU Tsa0 *
EEE A KK EA KA A KA AR R AT AT A AR LA A A AL AR LA AL AT AEAA AR TR A AR KL AAA AR AT AR XA AKX

use
file name

turbo pascal 6.0
g4.pas}

program main;
uses Graph;

const
TWOPI = 2%3.14159;
maxnum = 20; ’
type point = record
X : real;
Y real:
zZ : real;
end;
type dev_point = record
iy integer;
iz integer;
end;
type image_point = record
vy real;
) z : real;
end;
var
gmode ,errorcode,gdriver integer;
i1,31,i,3,12 integer;
viewport . viewportiype;
a : array[l..maxnum,1l..maxnum] of point:
p,d9,r,S : arrayf{l..maxnum,l..maxnum] of image_point:
in_pt,pl,p2.n,temp point;
e.v,thelta,tl,t2 real;

center dev_point:
iml,im2 image_point;
fig arrayf(l..8] of integer;

érocedure WCtoDC(p:1mage_point:var dev_p:dev_point};

{ set Wh=-3., Wt=38, Wl=-25, Wr=25:
Vb=349.Vt=0, V1=0, Vr=639}
var
Wwt.wh,wl,wr real:
vt,vb,vl,vr integer;
begin
Wt := 65.0: Wwb := -45.0; Wwl := =25.0; wr := 35.0;
vt := 0; vb := Zetmaxy: vl := 0O; VI = .getmaxx:
if (wl-wr <> 0, and {(wt-wb <> 0) then
begin
dev_~.iy := round((vl-vr)/{wl-wri*p.y+{wi*vr-wr*vl)/(
dev_p.12 := round((vi-vb)/{wt~-wb)*p.z+{vb*wt-wbxvt)/{(
end:
end:

function f(v:real):real:
begin ’

t = vEVv;
2nd:
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Affine Transformation #£ WIREFRAME MODFEL #9fEH 13

funiction g(v:real):real;
begin

g := 8*v-1 ;
end;

procedure cross(c,d:point;var temp:point});

begin
temp.Xx := ¢c.y*d.z - c.z*d.y;
temp.y := d.xX*c.z - c.x*d.z;
temp.z2 := c.Xx*d.y - c.y*d.x:
end;

function dot(pl,p2:point):real;
begin :
dot := pl.x*p2.X + pl.y*p2.7v + pl.z*p2.2z2:
end;

procedure rotate(var al,aZ:image_point);
var kk :real;
begin
kk :=~ 3.14159;
a2.y:=al.y*cos(kk)-al.z*sin(kk);
a2.z:=al.y*sin(kk)+al.z*xcos(kk);
end:

procedure shear{var al.a2:image_pcint);
begin
a2.y:=al.y+al.zx*x0.5;
az2.z:=al.y*(-0.1)+al.z:
end:

procedure scale(var al,a2:image point};
begin

a2.y:=al.v*0.7;

a2.z:=al.zx0.7;
end;

procedure draw_pic(tl,t2,t3,t4:image_point);

begin
WCtoDC(tl,center);
fig{1] := center.ivy;
£ig{2] := center.iz
WCtoDCitZ.center):
figf{3] := center.yy;
fig[4] := center.iz;
WCtoDC{t3.center);
£ig{8] := center.iy;
fig(6] := center.iz;
WCtoDC(t4,center):
fig{7] := center.ivy:
fig{8] := center.iz:
for 12 := 1 to 8 do
begin
SetFillStyle(SolidF211,{1i1*31 mod 13}
ODrawPolv(4.Z1ig):
FillPoly(4,fig);
end
end
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{~———— - }
{ main }
i }
begin {main}

gdriver := Detect;

{ initialize graphics and local variables}
InitGrapn{gdriver ,gmode, 'C: \TPYDRIVERS'};
Getviewsettings{viewport);

{ read result of initialization }
errorcode graphresult;

{ check an error}
if{errorcode <> groOk) then
{ an error occurred}

begin
writeln('GraDhics error
writeln('Please press any key to halt
readln:
exit;

end

else

begin

{ just for check}
outtextxy(120,80,
{ initialized}

'The

image picture on X=v plane');

<))
<:::

4
L3137,
11,

(e-v)/jia-a(il,
(e-v)/{e-a{il,

v :=0.; 1 := 1;
{ generate points on the surface and store in afi,jl}
while v <= 5. do
begin
thelta 1= 0.0;
1= 1’
while thelta <= 180 do
begin
afi,jl.x := f{v) * cos{thelta);
ali,jl.y := f(v) * sin{thelta);
afi,il.z = g(v);
Jj o= 3+ 1;
thelta := thelta + 180/10.;
end:
1 := 1 + 1;
v := Vv + 5./10;
end:
a2 := 130.;v := 1%
{save the projection zn »{i.3il}
11 o= 1
while 11 <= 1 do
begin
jl = 1;
while J1 <= 3 do
begin
tl = al11.31}.y*((e-v}/ie-alil
t2 := af21.31]).z*((e-v)/({e-af{il
1f(tl <=30) or (t2 <= Z20) then
begin
p{il.ji1l.y := alil.-1].v*{
pl{il,j1].z := a{il.jll.zx{
rotate(p(il.311,r{i11.311);
shear(p{il,3j11,s(i1.,311);
scale(p(il1.31],qfil,311);
3L = 3141
2nd
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end;
11 := 1il+1;
end;
{ find the normal}
for i1 := 1 to i-3 do
for jl1 := 1 to j-3 do
begin
pl.x := alil,jll.x-alil,j1+1].%;
pl.y := a[il,jl].y—a[il,j1+1].y;
pl.z := a[il jil.z- a[il ji+11.
D2.X := a(1i+l,31+1].x- aL‘_,Jl+F}.X:
p2.v := alil+l.ji+1]}.y-ali1, 31+1] v;
p2.2 = afil+l,31+1].z-afil,32+1].z;
cross(pl P2, temp)
n := temp;
{ find the angle between n and 1n+ot ali,j+11}
in_ pt.x := 0.;in_pt.y := 0.:;1in_pt. 1= g(vy;
pl := n;
p2.x := in_pt.x - a(il,ji+1].x;
p2.y := in pt.y - alil,ji+1].y;
p2.z := in_pt.z - afii.jl+1l.z
thelta := dot(pl,p2):

{check whether n point out the surface :}
if thelta > 0. then
begin
-n.x:
-n.v:
-n.z;

[ J Be )
(SR
W un

end;
pl :=
p2.Xx - afil.j1+1].x;
p2.Y afil,ji+1l.v;
p2.z - alil,ji+1].z;
thelta := dot(pl,p2);
if thelta > 0. then
begin

IR
®

<1
shear(le1 11],5[11,3:]
scale(piil, il],Q[il.jl} ;
rotate(plil+1,31],rl{ix1+1.3
shear(p(il+1, JlJ,SLl +1,31
scale(pf11¢1 I1+11,qiil+
rotate{p(il+1,31+1],riil
shear(p[11+1 Jl+l] s{il+1.3
scale(p{il+1,31+1],qli1+1,3
rotate(p(il,ji+1],r{il. 31+1]
shear(p{il.,j1+1],s{i1, 1+1J\
scalefp{il.jl+¢;,c[il jl+1]
draw pic(p[il,31),p{il+1,317,plit=1,31+1],p(i1,31+1]}

end:
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end;
readln;
clearviewport;
outtextxy(120,80,'The image picture of rotating on X=v plane');

outtextxy(120,100, 'matrix: ! cos(c) sin(c) I I
outtextxy(120,110,' i =sin(c) cos(c) HE I
for i1 := 1 to i-3 do
for j1 := 1 to j-3 do
draw_pic(r{i1,327,r{i1+1,32),r{i1+1,31+1].r[1i1,31+11);
readln;
clearviewport;

outtextxy(220,80,'The image picture of shearing on X=v-plane');

outtextxy(220,100, 'matrix: | 1 0.5 )
outtextxy(220,110," Y -0.1 1 LA
for i1 := 1 to i-3 do

for 31 := 1 to j-3 do

draw_pic(s{il1.,313,s[i1+1,317,s(i1+1,31+1]1,s{i1,31+1]);
readln:
clearviewport; .
outtextxy(120.80.'The image picture of scaling on X=v plane');

outtextxy(120,100, 'matrix: ! 0.7 0 HAR
outtextxy(120,110," ! 0 0.7 A
for i1 := 1 to i-3 do

for j1 := 1 to j-3 do - ’
draw_pic{qg{ii,jii,q{1i+1,31),q{i1+21,31+1],qlil.j1+11);
readln;
{ clean up }
CloseGraph:

(]
3
[

end.
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