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Learn by Watching Instructional Videos
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Functional Object-Oriented Network (FOON, foonets.com)
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Functional Unit

Refer to [2,4,5,6]



Generating FOON Subgraphs From Videos
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Semi-Automatic FOON Labeling
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Jelodar, Ahmad Babaeian, David Paulius, and Yu Sun, Long Activity Video Understanding using Functional Object-Oriented Network, IEEE 
Transactions on Multimedia, pp. 1-12 (Accepted)



Objects, States, and Motions

Paulius, D. Huang, Y., Milton, R., Buchanan, W.D., Sam J., and Sun, Y. (2016) Functional Object-Oriented Network for 
Manipulation Learning, IROS, 3655-3662. 8



Objects, States, and Motions
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Objects, States, and Motions
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Videos, Labels, and Graphs @ foonets.com
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Label files
O65 mixer 0 
S325 with bowl {} 
O2 bowl 0 
S326 with mixer {} 
O64 cup 1 
S182 ingredients inside {cream} 
O66 cream 1 
S195 liquid 
M4 pour 1:15 1:17 
O65 mixer 0 
S182 ingredients inside {cream} 
O2 bowl 0 S326 with mixer {cream}
O66 cream 1 S159 in mixer
//

---
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FOON Expansion
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FOON Generalization
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Retrieving Task Tree
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Paulius, D., Jelodar, B., and Sun, Y. (2018) Functional Object-Oriented Network: Construction & Expansion, ICRA 2018, pp 
5935-5941.
Paulius, D. Huang, Y., Milton, R., Buchanan, W.D., Sam J., and Sun, Y. (2016) Functional Object-Oriented Network for 
Manipulation Learning, IROS, 3655-3662. 
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Food Ingredient States
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Examples
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Dataset

23Dataset Download: http://rpal.cse.usf.edu/datasets_cooking_state_recognition.html



Dataset

• 11 classes of states : whole, peeled, floured, sliced, diced, grated, 
julienne, juice, creamy, mixed, other
• 17 main cooking objects: tomato, onion, garlic, green pepper, potato, 

carrot, strawberry, egg, mushroom, bread, beef/pork, chicken/turkey,
• cheese, butter, dough and milk
• Total number of images: 9309

24



Food State Identification
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Preliminary Results

• 6498(70%) training, 
1413(15%) testing, and 
1398(15%) validation

26Refer to [3].



Failure Cases
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Summary

• FOON: object+motion
• FOON dataset: objects, states, motions, time
• Motion sequence generation using FOON
• Food ingredient state recognition
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This material is based upon work supported by the National Science 
Foundation under Grants No. 1421418 and No. 1560761.
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Support



Thank You!
Contact: yusun@usf.edu
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