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Research on Image Captioning Based on Double Attention Model
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2. Guangxi Key Lab of Multi-source Information Mining and Security , Guangxi Normal University , Guilin, Guangxi 541004, China)

Abstract: The attention model of existing image captioning approaches usually adopt word-level attention, which ex-
tracts local features from images. The local features are used as the visual information input to generate the current word,
lacking accurate image global information guidance. To solve this problem, this paper proposed image captioning approach
based on sentence-level attention. The approach employs the self-attention mechanism to extract the sentence-level attention
information from the image, which is used to represent the global image information needed to generate sentences. On this
basis, we further proposes a double attention model which combines sentence-level attention with word-level attention to
generate more accurate description. We implement supervision and optimization in the intermediate stage of the model to
solve the problem of information interference. In addition, reinforcement learning is applied in two-stage training to opti-
mize the evaluation metric of the model. Finally, we evaluated our approach on two baseline datasets, i.e. MSCOCO and
Flickr30K. Experimental results show that the proposed approach can generate more accurate and richer captions. Hence it
outperforms many state-of-the-art image captioning approaches based on attention mechanism in various evaluation metrics.

Key words: image captioning; encoder-decoder architecture; word-level attention; sentence-level attention; double

attention model ; reinforcement learning
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GOOGLE NIC™! 66.6 46.1 329 24.6 - - -
SOFT-ATTENTION'"! 70.7 49.2 34.4 243 23.9 - -
GLSTM ! 67.0 49.1 35.8 26.4 22.74 - 81.25
BI-LSTM'?¥ 67.2 49.2 35.2 24.4 - - -
RA+SS2H 72.4 55.5 41.8 31.3 24.8 53.2 95.5
ATTH! 70.9 53.7 40.2 30.4 243 - -
SCA-CNN'® 71.9 54.8 41.1 31.1 25.0 - -
ADAPTIVE"’ 74.2 58.0 43.9 33.2 26.6 - 108.5
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SAIC(RL) 78.9 62.8 47.6 36.1 27.7 57.0 117.7
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DAIC(RL) 80.4 64.6 493 37.8 282 579 121.8
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