
Grounding of Textual Phrases in Images by 
Reconstruction

Anna Rohrbach1 

joint work with 

Marcus Rohrbach2, Ronghang Hu2, 
Trevor Darrell2, Bernt Schiele1

1 Max Planck Institute for Informatics, Saarland Informatics Campus, Germany
2 UC Berkeley EECS, Berkeley, CA, United States



Visual Grounding: Task

Anna Rohrbach   |    Grounding of Textual Phrases in Images by Reconstruction

The two girls in hats in the middle

2



Visual Grounding: Task

Anna Rohrbach   |    Grounding of Textual Phrases in Images by Reconstruction

The two girls in hats in the middle

2



Visual Grounding: Task

Anna Rohrbach   |    Grounding of Textual Phrases in Images by Reconstruction 3

Person detector



Visual Grounding: Task

Anna Rohrbach   |    Grounding of Textual Phrases in Images by Reconstruction 4

Hat detector



Visual Grounding: Task

Anna Rohrbach   |    Grounding of Textual Phrases in Images by Reconstruction

The two girls in hats in the middle

5



Visual Grounding: Task

Anna Rohrbach   |    Grounding of Textual Phrases in Images by Reconstruction

The two girls in hats in the middle

5

Visual Grounding: localize multi-word natural language expressions



• Human-robot interaction
- “Give me the middle blue book!”

• Supports other language-vision tasks
- Captioning, VQA

• Text-image co-reference resolution
- Resolve ambiguities
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Grounding approach
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• Flickr30k Entities [Plummer ICCV‘15]
- 275k bounding boxes & noun phrases

• Experimental setup
- 100 object proposals

- Fast R-CNN [Girshick ICCV’15]

• Accuracy
- % phrases: IOU(predicted box, ground-truth box) >= 0.5

Datasets and Experimental setup
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A little brown and white dog
emerged from a yellow collapsible 
toy tunnel onto the lawn.
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• ReferItGame [Kazemzadeh EMNLP’14] 
- 99K regions & referring expressions

• Experimental setup
- 100 object proposals

- VGG16 + spatial feat [Hu CVPR’16]

• Accuracy
- % phrases: IOU(predicted box, ground-truth box) >= 0.5

Datasets and Experimental setup
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• The blue truck in the bottom right corner
• The light blue truck
• The blue truck on the right
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GroundeR semi-supervised (12.5% annot.)

picture to the left on the wall

Prediction & ground-truth
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GroundeR semi-supervised (12.5% annot.)

person in blue

Prediction & ground-truth



Qualitative results on ReferItGame
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GroundeR semi-supervised (12.5% annot.)

white horse right of brown horse in middle

Prediction & ground-truth



• Unsupervised grounding possible
- GroundeR with reconstruction objective

• Semi-supervised GroundeR works best
- Efficient with little annotations

- Outperforms fully supervised

- Outperforms the state-of-the-art

• Possible extensions
- Jointly reason about multiple phrases

- Model spatial relations between them

Conclusions
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Thank you!
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