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…

Predicting the best words for describing: 

Subject (S) - Verb (V) - Object (O)

Generating sentence using template:
“determiner (a/the) - Subject - Verb (tense) - Preposition 

(optional) - determiner (a/the) - Object (optional)”

S: man, V: play, O: guitar

Sentence: “a man is 

playing a guitar”
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• UC Berkeley’14: AlexNet + mean pooling + B

• UdeM’15: (GoogLeNet + 3D CNN) + soft-attention + B

• UC Berkeley’15: (VGG + Optical Flow) + sequence encoding-decoding

• MSRA: (VGG 2D CNN + 3D CNN) + mean pooling + A + joint learning

(A) Input 

visual 

feature at 

the first time

(B) Input 

visual 

feature at 

each time
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• coherence
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LSTM: a man is playing a guitar

LSTM-E: a man is playing a piano

LSTM: a man is dancing

LSTM-E: a group of people are dancing
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MSR Video Description Corpus
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1. a man is petting a dog

2. a man is petting a tied up dog

3. a man pets a dog

4. a man is showing his dog to the camera

5. a boy is trying to see something to a dog

1. a man is playing the guitar

2. a men is playing instrument

3. a man plays a guitar

4. a man is singing and playing guitar

5. the boy played his guitar

1. a kitten is playing with his toy

2. a cat is playing on the floor

3. a kitten plays with a toy

4. a cat is playing

5. a cat tries to get a ball

1. a man is singing on stage

2. a man is singing into a microphone

3. a man sings into a microphone

4. a singer sings

5. the man sang on stage into the 

microphone

http://research.microsoft.com/en-us/downloads/38cf15fd-b8df-477e-a4e4-a4680caa75af/
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Model Team Subject% Verb% Object%

FGM UT Austin, COLING (2014/08) 76.42 21.34 12.39

CRF SUNY-Buffalo, AAAI (2015/01) 77.16 22.54 9.25

CCA Stanford, CVPR (2010/06) 77.16 21.04 10.99

JEM SUNY-Buffalo, AAAI (2015/01) 78.25 24.45 11.95

LSTM UC Berkeley, NAACL (2014/12) 71.19 19.40 9.70

LSTM-E MSRA, arxiv (2015/05) 80.45 29.85 13.88

Model Team METEOR% BLEU@4%

LSTM UC Berkeley, NAACL (2014/12) 26.9 31.2

SA UdeM, arxiv (2015/02) 29.6 42.2

S2VT UC Berkeley, arxiv (2015/05) 29.8 --

LSTM-E MSRA, arxiv (2015/05) 31.0 45.3
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Human: a kitten is playing with his toy

LSTM: a cat is playing with a mirror

LSTM-E: a kitten is playing with a toy

Human: a man is singing on the stage

LSTM: a man is playing a flute

LSTM-E: a man is singing

Human: a group of people are dancing

LSTM: a man is dancing

LSTM-E: a group of people are dancing

Human: a person is playing a piano keyboard

LSTM: a man is playing a guitar

LSTM-E: a man is playing a piano

Human: a man is talking on a cell phone

LSTM: a woman is talking

LSTM-E: a man is talking on a phone

Human: a man is riding his motocycle

LSTM: a man is riding a car

LSTM-E: a man is riding a motorcycle
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A car is running A man is cutting a 

piece of meat

A man is performing 

on a stage

A man is riding a bike

A man is singing A panda is walking A woman is riding  a horse A man is flying in a field
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a group of people are jumping up 

on a stage look on a horse

the two people are standing in the 

front of their heads

a group of people standing around 

next to each other

LSTM-E: a group of people are dancing

Video-to-sentence: Image-to-sentence (keyframe-based): http://deeplearning.cs.toronto.edu/i2t

http://deeplearning.cs.toronto.edu/i2t
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Video classification



UCF (101, 13K)

CVD (240, 100K)

CCV
(20, 10K)

Sports-1M

(487, 1M)
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THUMOS Challenge 2015
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http://www.thumos.info/results.html



