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Image annotation refinement based on a random dot product graph

Sun Dengdi'”, Luo Bin'?, Guo Yutang’
1. School of Computer Science and Technology, Anhui University, Hefei 230039, China;
2. Key Laboratory for Industrial Image Processing and Analysis of Anhui Province, Hefei 230039, China;
3. Department of Computer Science and Technology, Hefei Normal College, Hefei 230061, China

Abstract: In order to overcome the semantic gap between low-level features and high-level semantic concepts of imagery, a
new image annotation refinement approach based on Random Dot Product Graph (RDPG) is proposed. In our approach, the
visual features of images are used to construct a semantic graph of the candidate annotations. Then, we reconstruct the seman-
tic graph with a RDPG, find the unobserved relevance in the incompletely observed semantic graph, and transform the random
graph into the probabilities of state transition. Combined with Random Walk with Restart (RWR) , the final annotations are
chosen. This new method incorporates the visual and semantic information of images, and reduces the influence of the scale of
database. Experiments conducted on three standard databases demonstrate that our approach outperforms the existing image
annotation refinement techniques. The macro F-Score and micro average F-Score can reach 0. 784 and 0. 743 respectively.

Key words: image annotation refinement; random dot product graph (RDPG) ; semantic graph; random walk with restart
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Fig. 1 A part of semantic graph and adjacent matrix
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Fig.2 A part of random dot product graph and adjacent matrix
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Table 3 Examples of image annotation refinement by RDPG
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Water Boat Sky Mount

Ocean Coral Water

Verkehr Highway Grass

Road Building Bird Grass

People Bears Island

Water Boat Sky Mount

Water Ocean Coral Island

Tree Car River

Verkehr Highway Grass Car
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Fig. 3 Proportion of edges found in the semantic graph

reconstructed by random dot product graph
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Fig. 4 Reconstruction of semantic graph of CorelSk by RDPG
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Fig. 5 The influence of parameter d to annotation results
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Fig. 6 The influence of the scale of database to annotation results
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