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(Image Segmentation and Coding Using Edge Tracing)
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Abstract

A new simple edge-based segmentation method composed of edge tracing, region filling, and

post processing is proposed. Solving so called the small gap problem common to most of edge-
based methods, this method segments images so completely as to be suitable for image coding.
Experimental results show that our methods has much less (1/3) computation time than Perkins’

one, and its reconstructed images is good on visual perception.
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Fig. 1. Block diagram of the segmentation using
edge tracing.
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Prewitt gradient masks.
(a) Eight edge directions.
(b) Eight direction masks.
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The effect of thinness condition.
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Table 1. The number of bits allocated to each
polynomial coefficient.
0-D 1-D 2—-D
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Fig. 5. The results of edge tracing for
GIRL image.
(a) Forward tracing
(Ts=25 Tn=5, T,=6).
(b) Forward and backward tracings
. (Ts=45, Tn=15 T,=8).
(¢) Forward and backward tracings
with small-gap connecting
(Ts=45, Tn=15 T,=38).
(d) Forward and backward tracings
with thinness condition and
small-gap connecting
(Ts=45, Tn=15, T,=8).
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Segmented images for GIRL.
(a) Perkins (Te=35, Td=5,
=227).

Delp (Ts=25, Tn=5, T,
Td=4, region # =204),
The proposed (Ts=45, Tn=15,
T,=8, Te=35 Td=6, region
# =230).
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. +¥5 CRONKITE %4
. Segmented images for CRONKITE.

(a) Perkins(Te=35, Td=5, region # = 120),

(b) Delp (Ts=13, Tn=5, T;=6, Te=235,
Td=4, region # =129),

(c) The proposed (Ts=30, Tn=5, T,=8,
Te=35, Td=6, region # —=140),

. %35 LENA 4

. Segmented images for LENA.

(a) Perkins(Te=35, Td=7, region # = 255)

(b) Delp (Ts=40, Tn=15 T,=10,
Te=30, Td=2, region # =243),

(c) The proposed (Ts=40, Tn=15, T,=
10, Te=30, Td=6, region # =247).
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Table 2. CPU times elapsed to obtain the
results in shown Fig. 6.

Perkins | Delp The proposed

time [sec) 182 59 62
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Table 3. The result of applying each method to
image coding for GIRL image.

Perkins | Delp The proposed

bit rate[ bpp) 0.25 0.25 0.25

SNR[ dB] 24.3 25. 6 26.6
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(a) Original image (b) Perkins

(c) Delp (d) The proposed

8l 9. 0. 25bits/pelol A A= GIRL
Fig. 9. Reconstructed images at 0. 25bits /pel
for GIRL.

(a) Original image (b) Perkins

(c) Delp (d) The proposed

J810. 0. 17bits/pelel Al 43" CRONKITE
Fig.10. Reconstructed images at 0. 17bits/pel
for CRONKITE.
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(a) Original image (b) Perkins

(c) Delp (d) The proposed

2311, 0. 28bits/peloll A |45 LENA
Fig.11. Reconstructed images at 0. 28bits/pel
for LENA.
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