OPTIMAL THRESHOLDING




Assume that the original image contains 2 gray-scale
components that represent the background and the object,
respectively: P(x) = Bp,(X) + Bp,(X)

s1=50, m1=100, s2=20, mZ=188, P1=0.8, P2=0.2
— P1%pI()
— P2%p2(x)
— P1*pi{x) + PZ*p2(x)

p,(x) = Gauss(s,,m)
p,(x) = Gauss(s ,,m,)

P, and P, represents the
apriori probabilitiesfor
the background and the
object, respectively

(P, + P,=1)




The probability to wrongly classify an object pixel as a background
pixe Is:

T

E,(T) = Qp2(x)dx

The probability to wrongly classify a background pixel as an object
pixd Is:

AU 2‘)31 (X)dXx

The total probability of false classification is thus:
E(T) =R, >E,(T) + B >E,(T)

Differentiating E(t) with respect to T, and setting to O, yields:
R %0,(T) =P, >p,(T)




Taking the log of the expression, and after smplification, we obtain
a 2" degree equation:

IA=s;-s;
AT?+BT+C=0 I B= 2(rqs§- rqsf)
|
fC=sim - sonf +s;s;1n(s,R/s,P)

If the variances are equal (s2=s2=s?), then we get a single solution
for T (otherwise, we get 2 solutions):
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If P,=P,, then T is the mid-value of the mean values.




a=true positive (true object) ket T pccﬁi
b=false negative (fal se background) e
c=false positive (fal se object)

d=true negative (true background)

Sensitivity=al(at+b)

Specificity=d/(c+d)

Increased sensitivity: You will missless true object pixels but the price
you pay is more false object pixels. Good If it is dangerous to miss
object pixels

Increased specificity: Y ou will get less false object pixels but may miss
true object pixels. Good if It Is expensive to respond to false object
pixels




