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Action Analysis: Background

● Temporal Action Localization 
(Untrimmed Video)

Image taken from the paper: "CDC: Convolutional-De-Convolutional Networks for Precise Temporal Action Localization in Untrimmed Videos" Zheng Shou 



•Spatio-temporal localization
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Action Analysis: Background






Motivation

● In Image Domain
○ Caltech101
○ ImageNet
○ COCO datasets



● In Video Domain
○ UCF101
○ HMDB51
○ Kinetics
○ Sports 1M
○ ActivityNet
○ AVA

Motivation



Datasets for Action Classification

DataSets Actions Videos

UCF101 101 13K

HMDB51 51 7K

Annotation Source Localization

13K Youtube No

7K NoYoutube/Movie

Kinetics 400 305K 305K NoYoutube

487 1.1M 1.1M NoYoutubeSports1M



DataSets Actions Videos

THUMOS 15 101 24K

ActivityNet 200 20K

Annotations Source Localization

21K Youtube Yes

23K YesYoutube

Charades 157 10K 67K Yes267 Homes

80 214 197K YesMoviesAVA

200 520K 1.75M YesYoutubeSLAC

Datasets for Temporal Action Localization



Common Trait of Datasets:

● Exhaustive manual search of  actions in videos
● Blurry action boundaries

● Time consuming and prone to error



Data collection procedure to obtain SLAC



SLAC Dataset (http://slac.csail.mit.edu.)

Actions Videos Annotations Source Average 
length 

Workforce/Time 

200 520K 1.75M Youtube 2.6 mins 70 annotators 
/10.5 days

http://slac.csail.mit.edu


SLAC Training, Validation and Testing Split

Training Validation Testing

502K 6K 12K



Challenges in Data Collection:

● Imbalance samples
● Not all negative examples are equally 

useful 



Negative Sample Analysis



Video Retrieval and De-duplication 

● 1.1M videos  (200 classes)
● Internal De-duplication
● External De-duplication



Internal De-duplication

Action Class 
(Swimming)
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...

Vs2 Vs3
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...Vz1 Vzn



Action Class 
(Swimming)

Vs1 Vs3Vs2 Vs4 Vs5

Internal De-duplication



Action Class 
(Swimming)

Vs1 Vs1Vs1 Vs1 Vs1

Compute Cosine 
Similarity 

Internal De-duplication
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Action Class 
(Swimming)
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Thresholding
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Action Class 
(Swimming)

Vs1 Vs1Vs1 Vs1 Vs1

Connected Components 

Internal De-duplication



Action Class 
(Swimming)

Vs1 Vs1Vs1 Vs1 Vs1

Connected Component  

Internal De-duplication



Action Class 
(Swimming)

Vr Vs1

Internal De-duplication



Result of De-duplication

SLAC Kinetics ActivityNet UCF-101 HMDB-51

171,378 4029 1925 660 11



Excluding Videos Without Humans

● Person Detector
○ Shot Detection
○ Person Classifier



Person Detection

Original Video

Video Shot Video Shot Video Shot

Person Detector (Faster R-CNN)



Negative Sample Analysis



Negative Sample Analysis



Proposal Models and Active Frame Sampling



YouTube Frame-based Model

Video Shot Detection

500 Youtube videos for each 
class

...

Person Detector

Action Classifier
(ResNet-50)



Google Image-based Model

300k Images from Google for 
each class

...

Person Detector

Action Classifier
(ResNet-50)



Original Video

Video Shot Video Shot

YouTube frame 
classifier Y

Video Shot

X

Google Image 
classifier G

Query-by-Committee (QBC)



Annotation guideline:

● Action: Clean and Jerk
● Definition: a two-movement weightlifting exercise in which a weight is raised above 

the head following an initial lift to shoulder level



Annotation Tool






Annotation Quality Control
● Same action clips, same annotator

Golden Set:

● Labeled 10K clips to measure the accuracy  
● The final average accuracy is 94%



Action Recognition Benchmark

Evaluations on SLAC:

● Network Architecture:
○ Res3D-34



Action Recognition Benchmark



Evaluations on Transfer Learning Tasks:

Action Recognition Benchmark



Comparisons with other pre-training datasets:

Action Recognition Benchmark



Comparisons with other methods:

Action Recognition Benchmark



Temporal Action Localization 
Benchmark

Evaluations:

● THUMOS14 

● ActivityNet

● Network Architecture:
○ CDC Network



Temporal Action Localization: CDC 
Network



Comparison:

Temporal Action Localization Benchmark



Comparison:

Temporal Action Localization Benchmark



Thank You
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