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ABSTRACT

In this paper, we propose an adaptive method to
sample initial cluster centers for Simple Linear
Iterative Clustering (SLIC). The proposed method
determines initial cluster centers to be different from
adjacent initial cluster centers. Note that this is
different from the original SLIC method that assigns
the initial cluster centers in a grid form. Our initial

cluster centers improves the homogeneity of each

superpixel. This yields better adherence to image
boundaries. We use the BSD500 dataset to evaluate
performance comparison. The proposed method
achieves the higher performance with negligible
additional computation time. We believe that this

study guides for improving superpixel segmentation.
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(a) SLIC based on initial cluster centers in a grid form

(b) SLIC based on adaptive sampling of initial cluster
centers
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Fig. 1. SLIC result comparison depending on the

sampling of initial cluster centers
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(a) Sampling in a grid form (b) Adaptive sampling
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Fig. 2. Comparison between superpixel initial center
assignment methods.
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(a) Sampling in a grid form (b) Adaptive sampling

(c) SLIC result of (a) (d) SLIC result of (b)
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Fig. 3. Comparison between superpixel —segmentation
results depending on superpixel initial center assignment
methods.

21

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’18-01 Vol.43 No.01

dwE]E 1. AeA 27| FF 4 74 SLIC
Alg. 1. SLIC based on Adaptive Superpixel Initial
Centers

AgA 27] T 3 AEL (D)
repeat
for 2t 944 AlE G do
G T 29x28 4 W Al D,
@)’k Hxal ¢ g9
end for
AR G E oolE] B AL
cuntill £ < threshold
L g9 Gl weh SR A

El N

4

0 X AW

7} Aljtsh=s 484 27] 73 $A4 AHE- Al SLIC
o] AE vlwsla 9lck

AEHE 2] T SAES 7R daElS 1
3} 7o) SLIC M-S F3i3to 2 & o 2
o] o] FoA|A| Flr}. daE]E 1ol HAEC G,
3 A AREE 7] D st 32o] Ale] Hrk

ok

dlab: \/(lkilp)2+(akfap)2+(bk*bp)2
d,y = (2, —2,)*+ (g, —y,) )
D, =dy,+(m/S)d

y*

m-e ol AL Alelshs vfelelefo].

. &8 2o}

oo

ARkskE el A nlaE $1sle] BSDS00 d
ofE] A& AH&3l3Ic). BSDS00 Hlele] Al 3k ¥

HSN wHEIM 27| 4 7|8 SLIC

ZAX YEf wH A =7] S 718 SLIC
K=175

a2 4. SR B Ase) B el

Fig. 4. Qualtative comparison on superpixel segmentation (left: SLIC based on initial cluster centers in a grid form, right:

SLIC based on adaptive sampling of initial cluster centers).
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Table 1. Quantitative comparison on superpixel segmentation.
Boundary Recall Achiz\c/zzzizcie%;nggtftion Under-segmentation Error | Computation Time (secs)
K Qs SLIC1 |ASLIC2| QS SLIC | ASLIC Qs SLIC | ASLIC Qs SLIC | ASLIC
25 5731 5370 | 5776 | 8062 | .8432 | .8485 | .2832 | 2207 | .2132 | 11.298 | .1554 | .1587
50 .5988 | 5986 | .6370 | .8185 | .8782 | .8809 | 2648 | .1676 | .1652 | 7.5130 | .1614 | .1664
75 6639 | 6745 | .7001 .8511 9017 | 9039 | 2140 | .1346 | .1329 | 57938 | .1690 | .1756
100 | .7346 | 7179 | .7432 | .8827 | 9144 | 9164 | .1656 | .1168 | .1149 | 4.2418 | .1778 | .1870
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