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Visual Dialog Recurrent Dual Attention Network (ReDAN)
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Visualization of Multi-step Reasoning

Attention maps become sharper through more reasoning steps

Q: what is the woman wearing?
A: a white light jacket, white t shirt, shorts

1st step reasoning 2nd step reasoning
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‘ Snippet-level attention weights

the young boy is playing tennis at the court - 0.447 _ 0.569
~ Is the young boy a toddler ? no - 0.204 . 0.149
What color is his hair ? It ‘s black - 0.349 - 0.282
| Dialog history 1st step reasoning 2nd step reasoning (LEft) 2-step reasoning (Right) 3-step reasoning

Experimental Results

 Dataset: VisDial v1.0, containing 130K images and 1.3M
QA pairs in total

* Multi-step reasoning lifts both Dis. & Gen. model
performance

* Rank aggregation between Dis. & Gen. models boosts performance
e 29 place in Visual Dialog Challenge 2019

___Model ___Ens.Method | NDCG______MRR_____Mean _

* Gen. models achieve higher NDCG than Dis. Models 4 Dis. Average 00.53 05.30 3-82
(performing better on Yes/no questions), but with much _4 Gen. Average 01.43 >0.41 17.38
worse MRR & Mean Rank 1 D!s. + 1 Gen. Av.erage 63.85 53.53 9.00

1 Dis. + 1 Gen. Reciprocal 63.18 59.03 4.88
. Model | NDCG | MRR | Mean | NDCG | MRR | Mean [EEVE. PRI S 65.13 54.19 8.74
Decoder Type Discriminative (Dis.) Generative (Gen.) 4 Dis. + 4 Gen. Reciprocal 64.75 61.33 4.41
MN 55.13 60.42 4.63 56.99 4783 18.76 Diverse Ens. Average 67.12 56.77 5.96
HCIAE 57.65 62.96 4.24 59.70 49.07 18.43
CoAtt 57.72 6291 421 59.24 49.64 17.86 “mm
ReDAN (T=1) 58.49 63.35 4.19 59.41 49.60 17/.79 Percentage 100% 75% 11% 11%
ReDAN (T=2) 59.26 6346 4.15 60.11 4996 17.53 Dis. 59.32 60.89 44.47 58.13 52.68
ReDAN (T=3) 59.32 64.21 4.05 60.47 50.02 17.40 Gen. 60.47 63.49 41.09 52.16 51.45



