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Dataset Augmentation Based on Instruction Generation Model for

Open-Vocabulary Mobile Manipulation
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We consider the problem of generating free-form mobile manipulation instructions based on a target object image
and receptacle image. In this study, we propose a model that handles both the target object and receptacle to

generate free-form instruction sentences for mobile manipulation tasks.

Moreover, we introduce a novel training

method that effectively incorporates the scores from both learning-based and n-gram based automatic evaluation

metrics as rewards.

This method enables the model to learn the co-occurrence relationships between words and

appropriate paraphrases. Results demonstrate that our proposed method outperforms baseline methods including
representative multimodal large language models on standard automatic evaluation metrics. Moreover, physical
experiments reveal that using our method to augment data on language instructions improves the performance of
an existing multimodal language understanding model for mobile manipulation.
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(b)

Ref: “Move the red object on the sofa to the cupboard at
the corner.”

Ref: “Pick up the cushion on the sofa and put it on the
chair near the window.”

BLIP-2: “Move the white curtain on the left side of the
window to the white shelf on the right side of the window.”

BLIP-2: “Could you move the cushion on the sofa and
put it on the brown sofa?”

GPT-40: “Take the two glass figurines from the wooden
ledge and place them on the kitchen counter next to the
sink.”

GPT-40: “Take the brown cushion from the couch and
place it on the counter next to the red bottle in the
kitchen.”

Ours: “Move the red object on the sofa to the shelf above
the kitchen.”

Ours: “Could you move the brown cushion on the sofa to
the wooden chair in the corner of the room?”
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