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(Local Feature Detection on the Ocular Fundus

Fluorescein Angiogram Using Relaxation Process)
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Abstract

An local adaptive image segmentation algorithm for local feature detection and effective
clustering of unimodal histogram shape are proposed. Local adaptive difference image and its
histogram are obtained from the input image. The parameters are derived from the histogram
and used for the segmentation based on relaxation process. The results showed effective region
segmentation and good noise cleaning for the ocular fundus fluorescein angiogram which has
low contrast and unimoidal histogram.
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Generation of local
adaptive difference image

Parameter extraction
from feature space

Initial probability
mapping

Updating the label
probabilities

Mapping label probability to
segmented image
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Aotd st dndF FAE
Flow Chart of the Proposed Image

agt.
Fig. 1.
Segmentation Algorithm.
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Fig. 2.

AR & (265 < 256)

Ocular Fundus Fluorescein Angiogram
(256 x 256 pels).
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a3, 2329 & &R (80x80)
Fig. 3. Subimage of Fig. 2. (80x80).

a2la. 2¥3 Y sl2Eady
Fig. 4. Histogram of Fig. 3.

O35, 2339 RMAEEER (VH=132, #EE
fRZ% =35)
Local Adaptive Difference Image of Fig. 3.

(Mean=132, Standard Deviation=35).

Fig. 5.

BE BAREEB It 2332 2329 BER
#L3E (optic disk) BfL ) FRolnd 234 283 9]
slAre oz B 2o AU FHE i

w

L

(858)

MEED S RIS SOEEREES o) BATRE Bt

J3e. 2359 sxgad
Fig. 6. Histogram of Fig. 5.
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Fig. 7. Histogram(H), its Cumulative Distribution
(F) and Curvature (C) of Fig. 5.
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Fig. 8. Region Segmentation for Point V of Fig.7.
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(2) 29 £ A={A, A, Axt

A BrEol4 epedd HEme £ AL E£E§
BFEE E£roln, sl £ AT 2YTY HHE
£9 ek
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ohi o8
Table 1. Updated Lable Probability at (5, 5) for

Each Iteration.

Iteration Label Probability
Number Label 1 Label 2 Label 3
0 . 28826890 .34588270 .36584830
1 .29081850 .41250240 .29667910
2 . 30658690 .50137820 . 19203490
3 . 32250330 .59147690 .08601976
4 .32313370 .65197090 .02489554
5 .31009990 .68457810 .00532195
6 .29156320 .70740970 .00102708
7 .27099390 .72880950 .00019663
8 .24931600 . 75064560 .00003824
9 . 22692550 .77306740 .00000759
10 .20417440 . 79482390 .00000154
11 . 18145640 .81854330 . 00000032
12 . 15919300 .84080590 . 00000007
Label Probability
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Th—.
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0.1
Label3
of 1T 2 3 4 5 6 7 8 9 10 11 12 ermtins

9. 214 2=
Fig. 9. Graph of Table 1.
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A 2e "4 (small blob) &

(e) (d)

g0, 135 9 #Egel MEES (a) 1
(d) 1281 KB &M% 7E = &&
Fig.10. Segmented Images (a)1 (b)5 (¢) 10 (d) 12

(b)5 (c) 10

Iterations of the Relaxation Process Applied

to Fig. 5.
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