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Generation of Enrich Semantic Video Dialogue Based on Hierarchical Visual Attention

ZHAO Qian,GUO Bin,LIU Yubo,SUN Zhuo, WANG Hao and CHEN Mengqi
School of Computer Science, Northwestern Polytechnical University,Xi’an 710129, China
Abstract As an important research direction in the field of multimodal human-computer interaction,video dialogue emerges. The
large amount of temporal and spatial visual information and complex multimodal relationships makes it challenging to design effi-
cient video dialogue systems. Existing video dialogue systems utilize cross-modal attention mechanisms or graph structures to cap-
ture the correlation between video semantics and dialogue context. However, all visual information is processed with a single
coarse granularity. It results in a loss of some fine-grained temporal and spatial information,such as the continuous motion of the
same object and the insignificant position information of an image. Moreover, the fine-grained process of all visual information in-
creases the delay and degrades the dialogue fluency. Therefore, we propose a hierarchical visual attention-based semantic-rich
video dialogue generation method in this paper. Firstly,according to the dialogue context, global visual semantic information is
captured by using global visual attention and located to the time sequence/spatial scope of the video associated with the dialogue
input. Secondly. the local attention mechanism is used to further capture fine-grained visual information in the localized area,and
to generate the dialogue response by exploiting the multi-task learning method. Experimental results on DSTC7 AVSD datasets
show that the dialogue generated by the proposed method has higher accuracy and variety,and its METEOR index improves by
23.24%.

Keywords Multi-modal human-computer interaction, Hierarchical attention mechanism, Multi-task learning,Scene perception
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Q1: Is there only one guy in this video?

A A5E  Al: Yes, I can only see one guy in this video.
Q2: Can you tall what he is cooking?
A2: Nothing clear he pour some water in bowl.

\ Q3: What is the silver packet at the end? ;

BT A 2 5 WG AT 45 0k L
Fig. 1 Comparison of VQA and video dialogue
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Table 1  Statistics of DSTC7 AVSD dataset
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Table 2 Experimental results

ECR NF MTN BiST STSGR Ours
BLEU-1 - 0.731 0.753 - 0. 660
BLEU-2 - 0.587 0.518 - 0.590
BLEU-3 - .493 0.510 - 0.580

0
BLEU-4 0.310 0. 390 0.329 0.130 0.370
ROUGE 0.451 0.569 0.581 0.362 0.576
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Table 3 Comparison of evaluation index results of three decoders

AR ENEE S HREE MR
BLEU-1 0. 660 0. 660 0. 680
BLEU-2 0.580 0.590 0.520
BLEU-3 0.470 0. 580 0.410
BLEU-4 0.350 0.370 0. 320
ROUGE 0.488 0.576 0.453
METEOR  0.340 0.350 0. 250

CIDEr 1.191 1.275 1.127
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Table 4 Comparison of evaluation results with different historical

dialogue session lengths
8 A5 3 4 5 6 7 8
BLEU-1 0. 64 0. 660 0. 660 0. 660 0. 660 0. 650
BLEU-2 0.550 0. 590 0.590 0. 580 0.590 0. 560
BLEU-3 0.430 0. 480 0.580 0. 480 0. 500 0. 460
BLEU-4 0. 300 0. 360 0.370 0. 350 0. 370 0.320
ROUGE 0.475 0.559 0.576 0.562 0.562 0.420
METEOR 0. 307 0.348 0.350 0. 349 0. 349 0. 309
CIDEr 1.156 1. 270 1.274 1.274 1.275 1. 169
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