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Overview Approach
Goal: Co-clustering images and text for a Noun 
Phrase (NP) to discover senses

• Images: visual senses
• Text: semantic senses

Observation: One-to many mapping between the 
two domain. I.e., One visual sense can only belong 
to one semantic sense

Formulation: 
• Data point:
• Cluster index: 
• Energy function: 

CMU Poly-30: semantic sense annotations

Airbus A380 732 AK 47 654 Apple 635 Bass 804

Bean 902 Black Swan 507 Chicken 845 Coach 754

Columbia 779 Corolla 667 Daybed 763 F18 611

Falcon 831 Football 559 Jordan 662 LA Lakers 651

M16 664 Mouse 838 M Lancer 663 Motorbike 850

Note 766 Robin 830 Sofa 585 Sparrow 859

Subway 803 Tuna 814 Wagon 824 Whitefish 817

Wolf 779 Yellow Tail 682
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CMU Poly-30 Dataset Pseudo-NP Dataset

• Pseudo-NP: Pseudo polysemous NPs created by combining together multiple 
single-sense NPs; we used accord, boding, tire, cricket ball for our evaluation

• Also evaluated on NEIL and MIT ISD (see paper)!

Google Query Expansion Our Results

Comparison with Query Expansion

[37]: Saenko and Darrel 2008 [24]: Leoff et al 2006 [45]: Wan et al 2009
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