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Midpoint Algorithm

» Given a point just drawn, determine whether
we move E or NE on next step
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Midpoint Algorithm
» Given a point just drawn, determine whether we
move E or NE on next step

» Is the line above or below (X+1, y+%)?
Below: move E
Above: move NE

00

e
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Above/Below the Line?

)
000 £££,£(6,4)
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AUo TpopAhpara
» TTwe alioAoyeiTal av To péao cival Tavw A
KATW Ao TN YPAuUA;

» TTwe va afioAoynOei oTadiakd auTo;
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Midpoint Algorithm - Eppeon popen
YPAUHNG

» TTwe kataAapaiveTe edv £va onueio givar mavw A
KATW aTé Th ypduuh;

y=mx+Db
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Midpoint Algorithm - Eppeon popen
YPAUHNG

» TTwe kataAapaiveTe edv €va onpeio gival Tavw N
KATW aTé Th ypdpuh;

y=mx+Db
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Midpoint Algorithm - Eppeon popen
YPAUHNG

» TTwe kataAapaiveTe edv €va onpeio gival Tavw N
KATW aTé Th ypdpuh;

y: YH =YL X 4 b

Xy =X
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Midpoint Algorithm - Eppeon popen
YPAUHNG

» TTwe kataAapaiveTe edv €va onpeio gival Tavw N
KATW aTé Th ypdpuh;

(XH _XL)y: (i::ii X"'b)(XH _XL)
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Midpoint Algorithm - Eppeon popen
YPAUHNG

» TTwe kataAapaiveTe edv €va onpeio gival Tavw N
KATW aTé Th ypdpuh;

(XH _XL)y: (yH _yL)X+(XH _XL)b
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Midpoint Algorithm - Eppeon popen
YPAUHNG

» TTwe kataAapaiveTe edv €va onpeio gival Tavw N
KATW aTé Th ypdpuh;

(XH _XL)y+(yL _yH)X_I_(XL _XH)b:O
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Midpoint Algorithm - Eppeon popen

YPAUHAG

» TTwe kataAapaiveTe edv €va onpeio gival Tavw N

KATW aTé Th ypdpuh;

(XH _XL)y+(yL _yH)X“(XL _XH)b:O

f(X,y)=Ccx+cC
C=YL—Yn d=X,—X,

y+e€
e=b(x, —X)
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Midpoint Algorithm - Eppeon popen
VPAHUNG

» TTwe kataAapaiveTe edv €va onpeio gival Tavw N
KATW aTé Th ypdpuh;

(XH _XL)y+(yL o yH)X“ (XL — Xy )b =0
f(X,y)=cx+dy+e
C=YL—VH d=x,—X_ e=b(x —x,)

Properties

f(x,y)=0[ (x,y) on the line
f(x,y)<O|[ (x,y) below the line
f(x,y)>0| (x,y) above the line
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Midpoint Algorithm - Eppeon popen
YPAUHNG

y=2X+2
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Midpoint Algorithm - Implicit Forms

_3 Y4
y=+X+2

f(x,y)=6y-3x-12  _

0.2)
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Midpoint Algorithm - Implicit Forms

y=2X+2 4
f(x,y)=6y—3x-12 | f(05=18

0.2)
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Midpoint Algorithm - Implicit Forms

y=2X+2
f(X,y)=6y—-3x-12
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Midpoint Algorithm - Implicit Forms
Y4

y=2X+2
f(X,y)=6y—-3x-12
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Midpoint Algorithm - Implicit Forms

y=2X+2 !

f(X,y)=6y—-3x-12

(0.2)
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AUo TpopARuaTa
» TTwe acioAoyeital av To péoo eival Tavw h
KATW amd T ypappn;

» TTw¢ va aliohoynBei oTtadiakd auTo;
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TTavw/Kdatw amoé tn ypappni?

oo
o0 £££,£(6,4)
O
O 0 0 ©
O 0 0 ©
o 0 0 ©
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Midpoint Algorithm
What about starting value?
What is the middle point?
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Midpoint Algorithm
What about starting value?
What is the middle point?  (xL+1yL+112)
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Midpoint Algorithm
What about starting value?
What is the middle point?  (w+1yL+1/2)

f(x, +Ly_+3)=c(x_ +D)+d(y, +3)+e
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Midpoint Algorithm

What about starting value?

f(x +Ly_+3)=c(x_ +D)+d(y, +3)+e

f(x, +Ly_+3)=f(x.,y )+c+3d
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Midpoint Algorithm

What about starting value?

f(x +Ly_+3)=c(x_ +D)+d(y, +3)+e

f(x +Ly +3)= Fey) +e+50

(X, ,Y, )is on the
line!
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Midpoint Algorithm

What about starting value?

f(x +Ly_+3)=c(x_ +D)+d(y, +3)+e

f(x_ +Ly_+3)=Cc+5d
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Midpoint Algorithm

What about starting value?

f(x,+1Ly_+3)=2c(x +1)+2d(y,_+3)+2e
f(x, +Ly_+3)=2c+d

[TOAAQTTAQCIAOVTOC E 2 TOUC OUVTEAECTEC OEV
aAAadel To Trpéonuo NG f...........
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Midpoint Algorithm
» XpeidCetar n ipA oto f (X+1,y+2) via va
kaBopioeic Twe Ba mpoxwphoeic (E or NE)
» AAyOp1Bpoc oTadiakNG KATAOKEUNG
» ‘Eotw 611 yvwpiCoupe Thv f (X+1,y+2)
YrmoAdyioe T T (X+2, y+%), av éxel emiAeyei E
yiatl emAéxBnKe/xpwhatiaTnKe To anueio (x+1, y)

YTtoAdyIoE Tan (X+2, y+%), av éxel emiAeyei NE

ylati emAéxOnke/xpwpatiotnke to anueio (x+1, y+1)
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Midpoint Algorithm
Av éxel emiAeyei E (OnA. (x+1y)), umtoAdyioe
f(X+2,y+3)

f(X+2,y+2)=2c(x+2)+2d(y+3)+2e
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Midpoint Algorithm
Av éxel emiAeyei E (OnA. (x+1y)), umtoAdyioe
f(X+2,y+3)

f(X+2,y+2)=2c(x+2)+2d(y+3)+2e
f(X+2,y+2)=2c+ f(x+1Ly+23)
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Midpoint Algorithm
Av éxel emiAeyei NE (OnA. (x+1,y+1)), uttoAdyioe

f(x+2,y+2)

f(X+2,y+3)=2c(Xx+2)+2d(y+3)+2e
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Midpoint Algorithm
Av éxel emiAeyei NE (OnA. (x+1,y+1)), uttoAdyioe

f(x+2,y+2)

f(X+2,y+3)=2c(Xx+2)+2d(y+3)+2e
f(x+2,y+3)=2c+2d + f(X+1L y+3)
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Midpoint Algorithm - Z0voyn
X=X,
Y=YL
d=xy - X,
C=YL- Y
sum=2c+d
draw(x,y)
while ( X <X )

If (sum<0)
sum += 2d
y++

X++

sum += 2c¢

draw(x,y)
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Midpoint Algorithm - X0voyn
X=X|
Y=YL
d=xy - X,
C=YL- Y
sum=2c+d // apyikr Ty - n f oTo eéuEVO onueio
draw(x,y)
while ( X < xy)
If (sum<0)
sum += 2d
y++
X++
sum += 2c¢
draw(x,y)
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Midpoint Algorithm - X0voyn
X=X_
Y=Y.
d=xy - X,
C=YL- Y
sum=2c+d // apyikr Ty - n f oTo eéuEVO onueio
draw(x,y)
while ( X < X) // yia 6Aa 1a onueia
If (sum < 0) // evdidueoo onueio kGtw amé 1 ypauun = eméAeée 1o (x+1, y+1)
sum += 2d
y++
X++
sum += 2c¢
draw(x,y)
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Midpoint Algorithm - X0voyn
X=X_
Y=Y.
d=xy - X,
C=YL- Y
sum=2c+d // apyikr Ty - n f oTo eéuEVO onueio
draw(x,y)
while ( X < X) // yia 6Aa 1a onueia
If (sum < 0) // evdidueoo onueio kGtw amé 1 ypauun = eméAeée 1o (x+1, y+1)
sum += 2d // n f oro eméuevo onueio
y++
X++
sum += 2c¢ // n f oro eméusvo onueio
draw(x,y)
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Midpoint Algorithm - TTapadeiyua

X=xL
y=yL

>
J
-

<
I
N

d=xH - xL
c=yL - yH

sum=2c+d €<——
draw(x,y)

while ( X < xH)

If (sum<0)

sum += 2d (0.2)

y++
X++

—0@ O 0 00
O—0—10—0—00
o 000 00O

sum += 2c
draw(x,y)
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Midpoint Algorithm - TTapadeiyua

X=xL
y=yL

o
<
I
N

d=xH - xL
c=yL - yH

sum=2c+d
draw(x,y)

while ( X < xH) €——

If (sum<0)
sum += 2d (0.2)

y++
X++

OO @ 0 0O
o0 0] 0 0 -
o 0000 0O

sum += 2c
draw(x,y)
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Midpoint Algorithm - TTapadeiyua

X=xL
y=yL

=

<
|l
N

d=xH - xL
c=yL - yH

sum=2c+d
draw(x,y)

while ( X < xH)

If (sum<0)

sum += 2d (0.2)

y++
X++

OO @ 0 0O
o0 0|0 0 0
O—0—0—0-020
O—0—0—0-020
O—0—0—0-020

sum += 2¢
draw(x,y) €——
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Midpoint Algorithm - TTapadeiyua
X=xL
y=yL
d=xH - XL
c=yL - yH
sum=2c+d
draw(x,y)
while (X <xH) €——
If (sum<0)
sum += 2d (0.2)
y++
X++
sum += 2c¢
draw(x,y)
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Midpoint Algorithm - TTapadeiyua
X=XL

y=yL

d=xH - XL

c=yL - yH
sum=2c+d
draw(x,y)

while ( X < xH)

If (sum<0)
sum += 2d
y++

X++

sum += 2c¢

draw(x)y) <€—— d=6¢c=-2
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X=2 Y=3 sum=6
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O
O
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Midpoint Algorithm - TTapadeiyua
X=XL
y=yL
d=xH - XL
c=yL - yH
sum=2c+d
draw(x,y)
while ( X < XH) €«——
If (sum<0)
sum += 2d (0,2)
y++
X++
sum += 2c¢
draw(x,y) d=6¢c=-2
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X=2 Y=3 sum=6

O
O (6,4)
O




Midpoint Algorithm - TTapadeiyua
X=XL

y=yL

d=xH - XL

c=yL - yH
sum=2c+d
draw(x,y)

while ( X < xH)

If (sum<0)
sum += 2d
y++

X++

sum += 2c¢

draw(x)y) <€—— d=6¢c=-2
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X=3 Yy=3 sum=2

O
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Midpoint Algorithm - TTapadeiyua
X=XL
y=yL
d=xH - XL
c=yL - yH
sum=2c+d
draw(x,y)
while (X < xH) <«—
If (sum<0)
sum += 2d (0,2)
y++
X++
sum += 2c¢
draw(x,y) d=6¢c=-2
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Midpoint Algorithm - TTapadeiyua

X=xL
y=yL

I
1N
I
w

y

sum=-—2

d=xH - xL
c=yL - yH

O
O (6,4)

sum=2c+d
draw(x,y)

while ( X < xH)

If (sum<0)

sum += 2d (0.2)

y++
X++

O
sum += 2c

draw(x)y) <€—— d=6¢c=-2
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Midpoint Algorithm - TTapadeiyua

X=xL 4 3
y=yL X=4 Y=o sum=-2
d=xH - xL —O0 0 0O O
c=yL - yH
sum=2c+d 0O 0 0O o (6,4)
draw(x.y) o0 o o o O
while ( X < xH) «—
if (sum<0) (02)0 e O 0 0 00O
sum += 2d ’
y++ O—0O0O 0 0 000
X 0—0—0 0000
sum += 2¢

draw(x,y) d=6¢c=-2
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Midpoint Algorithm - TTapadeiyua

X=XL
y=yL
d=xH - xL
c=yL - yH
sum=2c+d
draw(x,y)
while ( X < xH)
If (sum<0)
sum += 2d
y++
X++
sum += 2c¢

draw(x,y) €——

101

X=5 y=4 sum=6
09000 O
oocoo%o(GA)
O—0—0 0o O
(012)0000000
0—0—0—0—0—0-0
0—0—0—0 000

d=6c=-2
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Midpoint Algorithm - TTapadeiyua

X=xL
y=yL

sSum=~6

d=xH - xL
c=yL - yH

%(6,4)

sum=2c+d
draw(x,y)

while (X < xH) <«—

If (sum<0)
sum += 2d (0.2)

y++
X++

sum += 2c
draw(x,y) d
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Midpoint Algorithm - TTapadeiyua

X=XL
y=yL
d=xH - xL
c=yL - yH
sum=2c+d
draw(x,y)
while ( X < xH)
If (sum<0)
sum += 2d
y++
X++
sum += 2c¢

X=6 Yy=4 sum=2
090000
oocooo%(GA)
0O—0—0 0 0 00
(0’2)0000000
0—0—0—0—0—0-0
0—0—0—0 000
=6c=-2

draw(x,y) €—— d
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Midpoint Algorithm

» Movo Ttpdleic ue akepaioug

» AKpIPWCG id1o¢ pe Tov aAyopiBpo Tou
Bresenham (doknonl!l!)

» EmekTeiveTal kal oe dAAa oxhparta (kKUkAog,
EAAEIYN KATL.)
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Bresenham Algorithm yia euBeieg (O<m<1)

Xo=XL
Yo=YL
dx=xg - X,
dy=Yyu- Yo
k=0

draw(X,,Y,)
while (X, < Xy)
f(pc<0)
Pr+1 = Pyr2dy
draw(Xy .1 ,Y)

else
Pr+1 = PtH2dy-2dx
draw(Xy +1 Yk+1)
k++
end
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