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Abstract

In this paper, we propose an improved watershed algorithm that resolves the oversegmentation
problem shown in the previous watershed algorithm and its modifications when the spatial video
segmentation is performed. The principal idea of the proposed algorithm is merging the shallow
catchment basin whose depth is less than a given threshold into the deeper one during flooding
step. In the flooding process, the growth of the existing catchment basins and the extraction of
newly flooded ones are accomplished. We present the experimental results using several MPEG test
sequences in the last part of the paper. As a consequence, the proposed algorithm shows good
segmentation results according to the thresholds applied by adding very small amount of

calculations.
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Fig. 1. The Flooding Algorithm.
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Table 1. The Number of Region on Thresholds.

equence

™ Children | Mobile | Stefan
Th =0 2915 | 3997 | 3742
Th =1 1708 | 2782 | 2334
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Th =3 1017 1951 | 1768
Th = 4 827 1721 | 1589
Th =5 714 1541 | 1437

¥ 1< Children, Mobile, Stefan %34dol sl A&-S
33t AAE Qoksle] vepd Zlo|h HolA] 49
= A AR ZF odake] 10 Z#ilel digk A
& FHFslo] el Fojuk of7]A, Th=0Z 7]&2] &
W QS oleR WA S, o8 V€2 Sy 6 Children 94Fe) 09 ZAel ol ¥ Az
2 3] AAIE #E =2 Bk dde] ot 37 Fig. 6. An Example of Segmentation with Children
Al Zkaghe o $ gk olejdt Aie B =i Frame #1.

(449)

r b

]

(f) Th=4 (g) Th=5

4



118 gsbgeld B4 oo W 24ua
Pentiumlll 667MHz CPU, 128MB +wl&Z&2lE Z+=

Windows 988H7d0llx AgS saslolet. 7122 £
% el vy ARk daeEe 73 5
7F v18-E T el 2o Aztelch YA, A
A Wil agse AR FAHE £ W ol
Her, 4 w82 W HolEs Fxsherl e
£ Alteletk webA, W3t dlo] 8] A Fxol AT
7 Axe] nleg AEdle] BEe E 20l viehd
At FFHeE AA Aol Ut A 3A=x dee
°F 025~03 AER vepton, o] 4l FellA 1
H AR vER 7 Aadoe AL ridn

iz
ab

o
L
=]

B 2. W3 "ol g W3 I 7 &
Table 2. The Average Rate of Indirection for

Merge Table.

Sequence Average
Indirection Rate

Th Children| Mobile | Stefan
Th =0 - - -
Th =1 0.13 0.12 0.13
Th = 2 0.18 0.17 0.19
Th = 3 0.21 0.20 0.21
Th = 4 0.25 0.22 0.28
Th =5 0.28 0.23 0.29

E: 3. H A3 AL
Table 3. The Execution Time on Threshold.

equence Average
Execution Time
Th Children | Mobile | Stefan
Th =0 0.30 0.30 0.30
Th =1 0.30 0.30 0.30
Th = 2 0.31 0.30 0.31
Th = 3 0.30 0.31 031
Th =4 0.31 0.31 0.31
Th =5 0.30 0.30 0.30
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