Derivation

Let d, = f(N) + f(S), where d can be called as "decision
parameter”, so that

—= l
(5y) ® @ Mixely

e, j_i/c.;%\ ——

if (d,<=0), 1= |

then, N(x+1,y) is to be chosen as next pixel
ie.x, =x+landy,, =y,

and if (d>0),

then, S(x+1,y-1) is to be chosen as next pixel
ie.x,,, =x+landy,,, =y;-1.
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Derivation

We know that for a circle,
x2+y2=r2,
where r represents the radius of the circle, an input to the
algorithm.
Errors can be represented as
f(N) = (xi + 1)> + yi® - 12, (1)
f(S)=(xi+ 1)+ (yi-1)>-r? -(2)
As di = f(N) + {(S),

di = 2(xi+1)? + yi% + (yi-1)> — 2r? -(3)
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Derivation

Calculating next decision parameter,

41 =2(x42)* + ¥is® + (Vi D?* -2 -(4)

from (4)- (3), we get,

diyy — d; = 2((x+2)-(x;+1)?) + (¥i,2 = ¥2) + ((¥;4-D* + (yi-1)?)

_diyy = di+ 2((x 24X+ D(X42-%-1) + (Y340 HYDVig1YD) + (Vi - 14y D340
l-y+1))

iy =di+ 22x43) + ((Vigr HYD Gie1Y)) + (Vigr~14Y- D (Y540~ 1-y:+1))
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Derivation

KANPUR

Now, 1f (di<=0)’ |

— T
@ . L@ N(x+1y

X, =X;+1 and y;, =y, )

" //.'t;)\\ S(x+1,y-1)
\

so thatd,; = d; + 2(2x; + 3) + ((y;,, +y)(yi-¥) + ((yi-1+y;-D(y;-1-y;+1))
di,, =d; +22x;+ 3) + ((y;,,+y)(0)) + ((y;-1+y;-1)(0))

d,,=d, +4x,+6

FET, RAMA UNIVERSITY,
Mr.Devendra Kr Lohia



Derivation

KANPUR

Eise (d; >0) —r==T]

w | O e | Mew

/0?\ Skl

[s] /"'J‘
diyy = di+ 202x4+3) + ((yi- 14y (- 1-y0) + ((y-24y- D(yi-2-y+1)
d,, =d;+4x+6 + (2y-D(-1) + (2y,-3)(-1))

d, =d,+4x+6 -2y, -2y, +1+3
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