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In this study, our objectives are (a) robust multimodal language
understanding through adversarial data augmentation, (b) multimodal language generation, and (c)
evaluation in the assistance dog tasks.
We first focused on the Vision-and-Language Navigation task and developed the Momentum-based
Adversarial Training (MAT) algorithm. We applied MAT to the standard benchmark test, ALFRED, and
obtained successful results. We also worked on the task of generating descriptions about future
situations. The main novelty of our proposed method lies in the use of Relational Self-Attention as
the attention mechanism. Experimental results show that our method outperformed existing methods in
standard metrics. We applied the multimodal language understanding and generation methods into a
simulator, enabling on-the-fly instruction generation. As a result, we established a robot

evaluation framework that does not require manual intervention in task generation, execution, and
evaluation.
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Multimodal Parallel Feature Extractor (MPFE)
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PFN-PIC  WRS-UniALT
1
50%
Faster R-CNN

"Pick up the black cup in the bottom right section of the
box and move it to the bottom left section of the box"

1 PFN-PIC
96.9% 90.1%
WRS-UniALT 96.4%
91.8% PFN-PIC ~ WRS-UniALT
6.8% 4.6%

Accuracy [%]
Method PFN-PIC | WRS-UniALT
Baseline (MTCM [Magassouba 19]) | 90.1 4 0.93 91.8 +£0.36
(i) Ours (FRCNN fine-tuning 72 L) | 91.5+ 0.69 94.0 £1.49

(ii) Ours (Late fusion) 96.0 £ 0.08 96.0 +0.24
(iii) Ours (Few context regions) 96.6 £ 0.36 95.8 £0.71
(iv) Ours (Pretraining 72 L) 96.8 4 0.34 95.4 +0.19

Ours (Target-dependent UNITER) | 96.9 + 0.34 96.4+0.24
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1000
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the hourglass the
apple and the stuffed bear
ared bottle =
ateddy bear GT : “Robot bumps into the stuffed bear because
RFCM Memory-Augmented Recurrent robot tried to put the red bottle where it is.”
Transformer (MART[5]) Baseline : “Robot hits the apple and the stuffed
MART bear hard because robot tried to put the hour-
L. Future glass where they are.”
captioning 1 Ours : “Robot rubs the hand on a teddy bear
5 because robot tried to put a red bottle.”




BLEU4 ROUGE-L METEOR CIDEr-D 2

CIDEr-D 60.37 49.61
10.76 Future captioning
RFCM
Fi& BLEU4 METEOR ROUGE-L CIDEr-D

RFCM  21.74 £ 1.02 2294 + U.57 41.44 + 0.86 49.61 + 8.02
(1) 24.55 + 1.11 24.21 £ 0.66 46.10 £ 0.48 49.05 *+ 3.56
(ii) 24.24 + 0.98 24.26 + (.79 44.18 £+ 1.03 5782 + 1.73

Ows 2482 * 1.14 2439 £ 078 4467 =113 60.37 £ 4.31
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