Image Segmentation

Image Processing
CSE 166
Lecture 17/



Announcements

A Final exam is June 12
A Reading

I Chapter 10: Image segmentation |. edge
detection, thresholding, and region detection

ASections 10.3, 10.4, 10.5, and 10.6



Thresholding
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Thresholding

A Single threshold

S 1 if f(e,y) >T
glr,y) = __ L where T is threshold value
0 otherwise

A Dual thresholds

b Ty < flx.y) < T where
c if f(z,y) <Th

15 1s second threshold value

v A f(x,y) > T ]
a if flz,y) > T 17 1s first threshold value
g(x,y) =



Noise and thresholding

Noise
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Varying background and thresholding

0 63 127 191 255

Input Intensity ramp  Product of input
and intensity ramp
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Basic global thresholding

dThrshoI-E:l

Intensity ramp




Basic global thresholding

. delect initial estimate of global threshold 1

. Group Gy if f(x,y) > T;
Group Gy if f(x,y) <T;

. mq 1s mean of intensity values in G
mo 1s mean of intensity values in Go

| Value used to
= 5(7’7’&1 + mQ) stop iterating

. Repeat steps 2—4 until |T; — T, 1| < AT
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Optimum global thresholding

Input | ' Histogram
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thresholding
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thresholding
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ot

. Compute between-class variance o%(k) =

hiladzQa YSiK:

. Compute normalized histogram (similar to pdf)

k
. Compute cumulative sums P (k) =>_p; k=0,1,....L—1
i—0
(note Py(k) =1 — Py(k) since P1 + P2 =1)
k
. Compute cumulative means m(k) = > ip; k=0,1,...,L—1
i=0
L—1
Compute global mean mg = > ip; = m(L —1)
i=0

_ (mgPi(k)-m(k)2
mmapmy F=01....L—1

. Otsu’s threshold £* is the value of & for which o%(k) is maximum

(average values if multiple maxima)
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Image smoothing to
Improve global thresholding

Without
smoothing

127 191

0 a3 235

With
smoothing

o 63 127 191 255

CSE 166, Spring 2020 11



2
)
= o
G .S
ol
c &
23
Or
S =
= —
c 8
c O
tl
mg

)
& >
5 O
v
o))
S E
£

smooth

ing

With

% smooth

lli*l

ing

191

z

1

63

191

vy

63

12

CSE 166, Spring 2020



Edges to improve global thresholding

Mask image
(thresholded
gradient
magnitude)

Input
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Optimum
global
thresholding
dza A y 3
method

Masked
Input
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Edges to improve global thresholding

Mask imagethresholdedabsolute Laplacian)

Input
Optimum
Masked global :
out thresholding
P B ‘ dza A ¥y 3
R method
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Variable thresholding

Input Global_
thresholding
Local
Local thresholding
standard using
deviations standard

deviations
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Variable thresholding
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Variable thresholding

Input
(sinusoidal shading)

Global
thresholding
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Segmentation by region growing

Input
X-ray
Image

Final
seed
Image
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Segmentation by region growing

f(x,y) input image
S(z,y) seed image containing ones at locations of seed points and zeros elsewhere

. Find all connected components in S(x,y) and reduce each connected component to
one pixel. Set all such pixels as 1 (all others to zero)

. Calculate fo(x,y) containing results of applying prediate @

. Calculate g(x,y) by appending to each seed point in S all 1-valued pixels in fg that
are 8-connected to that seed point

. Label each connected component in g(x,y) with a different region label (e.g., integers)
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Segmentation by region growing

Difference
Image

Difference image Difference image Segmentation by
thresholdedusing thresholdedwith the region growing
dual thresholds smallest of the dual
thresholds
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