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Image Saliency Detection With Multi-graph Model and Manifold Ranking
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Abstract
object detection algorithm with multi-graph model and manifold ranking. The algorithm uses superpixels as nodes to

To resolve the incompletion and non-uniform of salient object detection, this paper proposes an image salient

construct KNN graph model and K regular graph model. For each model, manifold ranking algorithm is used to calculate
saliency values of superpixel nodes. The saliency values of the nodes obtained from the two graph models are fused
together with different weights to form the image saliency map. On three public available databases, MSRA-10K, SED2
and ECSSD, the proposed algorithm is compared with fourteen state-of-art algorithms. Experimental results show that

the proposed algorithm can detect a salient object completely, yet the object is uniform and smooth inside.
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Table 1  The comparison of K regular graph, KNN graph, and K regular graph + KNN graph
MSRA-10K SED2 ECSSD
P R F P R F P R F
K =N 0.8557 0.7705 0.7948 0.8293 0.6990 0.7524 0.7053 0.6950 0.6344
KNN 0.8627 0.7468 0.7897 0.7918 0.6034 0.6837 0.7231 0.7229 0.6677
K IEl + KNN 0.8723 0.7962 0.8228 0.8080 0.7253 0.7504 0.7279 0.7476 0.6828
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Table 2  The comparison of boundary assumption and global foreground assumption
MSRA-10K SED2 ECSSD
P R F P R F P R F
5t 0.8815 0.6670 0.7846 0.7267 0.4883 0.6156 0.7927 0.5830 0.6768
A 0.8723 0.7962 0.8228 0.8080 0.7253 0.7504 0.7279 0.7476 0.6828
3 WG R RS B E I EL A
Table 3  The comparison of original saliency maps and refined saliency maps
MSRA-10K SED2 ECSSD

P R F P R F P R F
WA 0.8723 0.7962 0.8228 0.8080 0.7253 0.7504 0.7279 0.7476 0.6828
Ptk 0.8796 0.7880 0.8327 0.8210 0.6729 0.7456 0.7587 0.7152 0.7034
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Fig.3 Experimental results on the MSRA-10K database
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Table 4 The AUC and F values of the various methods on different databases
AUC i F fi
MSRA-10K SED2 ECSSD MSRA-10K SED2 ECSSD
HCE 0.8589 0.8839 0.7022 0.6370 0.7113 0.4186
RCII 0.9406 0.8580 0.8919 0.8150 0.7151 0.6802
AClel 0.7767 0.8430 0.6750 0.5636 0.7012 0.4026
HS!7 0.9353 0.8960 0.8833 0.8128 0.7298 0.6657
SR[*2l 0.6716 0.7290 0.6054 0.3454 0.4307 0.3001
FTol 0.7797 0.8310 0.6591 0.5884 0.6872 0.3959
MsSst 0.8607 0.8768 0.7678 0.6549 0.7125 0.4918
MR/[22] 0.9404 0.8618 0.8858 0.8219 0.7227 0.6868
Gshsl 0.9527 0.9055 0.8834 0.7987 0.7546 0.6268
BFsS!3l 0.8807 0.8932 0.8625 0.7570 0.7755 0.6080
RWI20] 0.3976 0.8364 0.7252 0.4614 0.4868 0.3746
HDCT!4 0.8483 0.9036 0.8644 0.8143 0.7804 0.6673
BMAL3I 0.8605 0.8825 0.7762 0.6318 0.5980 0.4927
RR[?1 0.9423 0.8674 0.8887 0.8219 0.7197 0.6882
ARSI 0.9532 0.8937 0.9114 0.8327 0.7456 0.7034
K5 BFITEIIEATIN ]
Table 5 The average runtimes of different methods
SR FT MSS MR GS BFSS RW BMA RR HS HC RC AC HDCT Ours
MATLAB 0.02 004 1.04 1.10 0.21 725 133 0.002 170 — - - - - 1.30
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