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How many CV DBs are available? 

• Countless 

– Several research papers propose new datasets 

– Most of them are used for comparative among works in the field 

– Some of them are then selected for future challenges: 

• E.g. OpenCV CVPR 2015 Vision challenge: 

– Vision Challenge 

– OpenCV is launching a community-wide challenge to update and extend the OpenCV 
library. An award pool of $50,000 will be provided to the best performing algorithms in 
the following 11 CV application areas: 
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Computer vision datasets 

•image segmentation 
•image registration 
•human pose estimation 
•SLAM (Simultaneous localization and 
mapping) 
•multi-view stereo matching 
•object recognition 

 

•face recognition 
•gesture recognition 
•action recognition 
•text recognition 
•tracking 
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• Image/video datasets have increased in size in a dramatic way 
recently. 
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From: The Promise and Perils of Benchmark Datasets and Challenges. David Forsyth, Alyosha Efros, Fei-Fei Li, 
Antonio Torralba and Andrew Zisserman. Frontiers in Computer Vision Workshop, CVPR 2011. 

Computer vision datasets 
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Which is the recognition tasks in CV databases? 

 

 

• Which is the input data: 
– RGB 

– Other visual representations: Depth, Thermal  

– Multi-modal multi-disciplinary in several cases: in combination with 
inertial sensors or audio, involving signal processing, pattern 
recognition, machine learning, computer vision, NLP, etc. 
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Computer vision datasets 

OpenCV challenge is very representative of the different topics:  

•image segmentation 
•image registration 
•human pose estimation 
•SLAM 
•multi-view stereo matching 
•object recognition 

 

•face recognition 
•gesture recognition 
•action recognition 
•text recognition 
•tracking 
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Examples of data for different computer vision topics 
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Computer vision datasets 

» image segmentation 

http://grand-challenge.org/All_Challenges/ 

http://pascallin.ecs.soton.ac.uk/challenges/VOC/ 
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Examples of data for different computer vision topics 
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Computer vision datasets 

» image registration and multi-view stereo matching 

http://www.dir-lab.com/ReferenceData.html 
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Examples of data for different computer vision topics 
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Computer vision datasets 

http://pascallin.ecs.soton.ac.uk/challenges/VOC/ 

Human Layout Pascal 2007-2010 competitions 

Human Pose Estimation: New Benchmark and State of the Art Analysis 
CVPR 2014 
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Examples of data for different computer vision topics 
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Computer vision datasets 

» object recognition 
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Examples of data for different computer vision topics 
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Computer vision datasets 

» face recognition (identification, age estimation, gender recognition, facial 
expression analysis) 

 ChaLearn Looking at People 
http://gesture.chalearn.org/ 
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Examples of data for different computer vision topics 
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Computer vision datasets 

http://gesture.chalearn.org/ 

» gesture recognition 
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Examples of data for different computer vision topics 
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Computer vision datasets 

» text recognition 
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Examples of data for different computer vision topics 
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Computer vision datasets 

» Tracking 

 

http://www.votchallenge.net/vot2014/ 

frameN: X1, Y1, X2, Y2, X3, Y3, X4, Y4 
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Examples of data for different computer vision topics 
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Computer vision datasets 

» Image retrieval 

 

http://research.microsoft.com/en-us/projects/irc/ 
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Annotations and metrics 

image segmentation 

• Per-pixel classification 

 

• Per-class classification 

 

• Overlapping (jaccard index) 

pixelsofnumbertotal

pixelsclassifiedcorrectedofnumber
eperformanc

___

____






C

i iclasspixelsofnumbertotal
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
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C
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1
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(Intersection over the union) 

Annotation: label at pixel level 
Don’t care regions: boundaries 
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Annotations and metrics 

image registration and multi-view stereo matching 
 

There is no clear standard 

 

• Gary E. Christensen, Xiujuan Geng, Jon G. Kuhl, Joel Bruss, Thomas J. Grabowski, Imran A. 
Pirwani, Michael W. Vannier, John S. Allen, Hanna Damasio, Introduction to the Non-rigid 
Image Registration Evaluation Project (NIREP), Biomedical Image Registration, Lecture Notes 
in Computer Science Volume 4057, 2006, pp 128-135  

 

 

 

• Some used measurements: 

 

• Overlapping (jaccard index) 

 

• Correlation based on intensity values 


 


C

i iFNiFPiTP

iTP

C
eperformanc

1 ___

_1

(Intersection over the union) 

Annotation: label at pixel level 
Don’t care regions: boundaries 
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Annotations and metrics 

human pose estimation 
 

• “PCP” metric: considers a body part to be localized correctly if the estimated body segment 
endpoints are within 50% of the ground-truth segment length from their true locations. 

 

• “PCPm” metric: uses 50% of the mean ground-truth segment length over the entire test set as a 
matching threshold for applying “PCP”.  

 

             Annotation: joint coordinates 

 

• “PCK” metric: measures accuracy of the localization of the body joints. The threshold for matching 
of the joint position to the ground-truth is defined as a fraction of the person bounding box size.  

 

• “PCKh” metric: as “PCK” but define the matching threshold as 50% of the head segment length.  

 

http://www.robots.ox.ac.uk/~vgg/publications/papers/ferrari08.pdf 

http://ps.is.tuebingen.mpg.de/publications/168/get_file 

 
 

Annotation: bounding boxes for limbs 
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Annotations and metrics 

object recognition 

• Detection vs classification 

 

• Detection 

 

 

 

• Multi-class classification 

samplesofnumbertotal

samplesclassifiedcorrectedofnumber
eperformanc
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C
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
Where a hit for TP_i should satisfy 

Annotation: bounding box 
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Annotations and metrics 

Face Analysis 
 

• Face detection: detection   
• Identification: multi-class classification 
• Gender Recognition: binary classification 
• Verification:  binary classification 
• Age estimation: 

• Regression deviation 

 
• Facial expression analysis:  

• multi-class classification 
• Regression in some cases 
• Multi-label 

 
 

       

 

Annotation: bounding box 

Annotation: label per face/image 

Annotation: label per face/image 

Annotation: label/labels/levels per face/image 

Annotation: label per face/image 
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Annotations and metrics 

Multi-label Evaluation Metrics: Label-Based 

Basic Strategy: 

Calculate classic single-label metric on each label independently, and then 

combine metric values over all labels. 

Label-based multi-label metrics are easy to compute, but ignore the 

relationships between different labels! 

Exact Match: is the most strict metric, indicating the percentage of 

samples that have all their labels classified correctly. 
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Annotations and metrics 

 

Multi-label Evaluation Metrics: Instance-Based 
Basic Strategy: 

Calculate metric value for each instance by addressing relationships among 

different class labels (especially the ranking quality), and then return the mean 

value over all instances. 

Popular instance-based multi-label metrics [Schapire & Singer, MLJ00]:  

Given the learned predictor h(·) or f(·,·), and a test set 

(1) Hamming loss Evaluates how many times an instance-label 
pair is misclassified (is the percentage of the 
wrong labels to the total number of labels. As 
a loss metric, 0 is better), being q a 
normalization value (e.g. the number of 
labels, cardinality of Y). 

(3) Coverage 

Evaluates how many steps are needed, 
on average, to go down the label list to 
cover all proper labels of the instance.  returns the rank of y derived from 

Useful metric for image retrieval (related also to taxonomy analysis) 
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Annotations and metrics 

gesture recognition (classification vs spotting) 
 
 • Multi-class classification 

 

• Spotting (can be multi-label depending on behavior taxonomy) 

Annotation: label per segmented sequence 

Annotation: label/labels at frame level 

Or even estandar classification             TP                       FN 
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Annotations and metrics 

text recognition 

• WER – Word Error Rate (based on Levensthein distance) 

•S number of substitutions 

•B number of deletions  

•I number of insertions 

•N number of sentence words 

 

Annotation: words locations and ground truth words 
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Annotations and metrics 

text recognition 



Human Pose Recovery and Behavior Analysis Group 

26 

Annotations and metrics 

text recognition 
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Annotations and metrics 

Tracking 

• Trajectories: accumulated distance for detected 
localitions 

 

• Bounding boxes:  

– Overlap 

– Hit per tracked bounding box based on overlapping 
threshold  

Annotation: trajectory coordinates 
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Annotations and metrics 

Usage of training – validation – test sets 

• Partitions: 
– Training used for learning methods 

– Validation useful for tuning parameters, support generalization, and avoid 
or delay the appearance of overfitting 

– Test only used for final generalization performance 

– Use of many splits of the data: 
• N-fold cross-validation 

• Random vs stratified  

– Confidence interval is useful to analyze the stability of the results 

– Statistical significance analysis 

 

Janez Demsar, Statistical Comparisons of Classifiers over Multiple Data Sets, 
Journal of Machine Learning Research, Volume 7, 12/1/2006, Pages 1-30 
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Which aspects of the data set are interesting  
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Annotations and metrics 

Looking for generalization: 
-Ground truth quality 

•don’t care regions 
•Inter-labeller varability 
•etc. 

-Training set variability 
-Amount of data 



Human Pose Recovery and Behavior Analysis Group 

30 

INDEX 

 

1.Computer Vision Datasets 

2.Annotations and metrics 

3.PASCAL Challenges 

4.IMAGENET Challenges 

5.ChaLearn Challenges 

6.Other large scale CV DBs 



Human Pose Recovery and Behavior Analysis Group 

31 

PASCAL 
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PASCAL 
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PASCAL 
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PASCAL 
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PASCAL 
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                          Large Scale Visual 

Recognition Challenge (ILSVRC) 
http://image-net.org/challenges/LSVRC/ 

Thx to: Olga Russakovsky, Stanford University 

IMAGENET 

37 
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Large-scale recognition 
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PASCAL VOC 2005-2012 

IMAGENET 

 

Classification: person, motorcycle 

Detection Segmentation 

Person 

Motorcycle 

Action: riding bicycle 

Everingham, Van Gool, Williams, Winn and Zisserman. 
The PASCAL Visual Object Classes (VOC) Challenge. IJCV 2010. 

20 object classes  22,591 images 
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                           ILSVRC 2010-2014 

IMAGENET 

 

20 object classes  22,591 images 

  200 object classes     517,840  images 
 DETECTION  
 1000 object classes  1,431,167 images 
 CLASSIF. Person 

http://image-net.org/challenges/LSVRC/ 

Person 

Dog 

Person 
Person 

40 
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ILSVRC types of image annotations 

IMAGENET 

 

Steel drum 

Image classification 
• one object class per 

image 
• no bounding boxes 

Single-object localization 
•  one object class per image 
• bounding boxes around all 

instances of this class 

Steel drum Person      Car    Motorcycle   Helmet 

Object detection 
•  all target object classes 
•  bounding boxes around all 

instances 

1000 object classes 
1,331,167 images 

1000 object classes 
573,966 images 
657,231 bounding boxes 

200 object classes 
81,799 images 
228,981 bounding boxes 

Statistics of ILSVRC2014 released annotated images: 

41 
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ILSVRC large-scale annotation 

IMAGENET 

 

O. Russakovsky*, J. Deng*, et al. ImageNet Large Scale Visual Recognition Challenge. http://arxiv.org/abs/1409.0575 

J. Deng, W. Dong, R. Socher, L.-J. Li, L. Fei-Fei. ImageNet:  
A Large-Scale Hierarchical Image Database. CVPR, 2009 Multi-step pipeline 

for bounding box annotation 

H. Su, J. Deng, L. Fei-Fei. Crowdsourcing Annotation for 
Visual Object detection. AAAI Hcomp workshop 2012. J. Deng, O. Russakovsky, J. Krause, M. Bernstein, A. Berg, L. Fei-Fei. 

Scalable multi-label annotation. CHI, 2014 

Hierarchical multi-label annotation 

42 
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Challenge procedure every year 

1. Training data released: images and annotations 

2. Test data released: images only (annotations hidden) 

3. Participants train their models on train data 

4. Submit text file with predictions on test images 

5. Evaluate and release results, and run a workshop 

IMAGENET 

http://image-net.org/challenges/LSVRC/2014/eccv2014 
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Participation in ILSVRC over the years 

IMAGENET 

 

Year 

N
u

m
b

er
 o

f 
en

tr
ie

s 

3 years: 
2010-2012 

2013 

ILSVRC 2010 

ILSVRC 2011 

ILSVRC 2012 

ILSVRC 2013: 
81 entries 

2014 

120 

100 

80 

60 

40 

20 

0 

ILSVRC 2014: 
123 entries 
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IMAGENET 

 

Fast computational 
resource: GPUs 

Diverse large-scale 
annotated data: 
ILSVRC 

Powerful algorithm: 
Convolutional 
neural network 

A. Krizhevsky et al. ImageNet Classification with Deep Convolutional Neural Networks. NIPS 2012 45 
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Output: 
Scale 

T-shirt 
Steel drum 
Drumstick 
Mud turtle 

Steel drum 

✔ ✗ 
Output: 

Scale 
T-shirt 

Giant panda 
Drumstick 
Mud turtle 

Error =   Σ 
100,000 
images 

1[incorrect on image i] 1 
100,000 

ILSVRC image classification task 

IMAGENET 
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Deep learning impact on 
ILSVRC classification accuracy 

IMAGENET 

 

0.28 
0.26 

0.16 

0.12 

0.07 

Massive drop in 
error with a deep 
learning method  

Russakovsky* and Deng* et al., ImageNet Large Scale Visual Recognition Challenge, http://arxiv.org/abs/1409.0575 47 
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Deep learning is here to stay 

IMAGENET 

 

Convolution 
Pooling 
Softmax 
Other 

GoogLeNet VGG MSRA SuperVision 

[Krizhevsky NIPS 2012] 

Year 2012 Year 2014 

[Szegedy arxiv 2014] [Simonyan arxiv 2014] [He arxiv 2014] 

35/36 teams used 
deep learning 
 
20/36 teams used 
open-source Caffe 
implementation 

48 
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Easiest and hardest categories 
for image classification 

IMAGENET 

 

Russakovsky* and Deng* et al., ImageNet Large Scale Visual Recognition Challenge, http://arxiv.org/abs/1409.0575 

Easiest 

Hardest 

… and 111 more 
categories with 
100% accuracy! 

(Highest accuracy 
in percent of any 
method in ILSVRC 
2012-2014)  

49 
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ILSVRC single-object localization task 

IMAGENET 

 

Steel drum 
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✔ 
Foldin
g chair 

Persian 
cat 

Loud 
speaker 

Steel 
drum Picket 

fence 

Output Steel drum 

ILSVRC single-object localization task 

IMAGENET 
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✔ 
Foldin
g chair 

Persian 
cat 

Loud 
speaker 

Steel 
drum Picket 

fence 

Output 

✗ 
Foldin
g chair 

Persian 
cat 

Loud 
speaker 

Steel 
drum Picket 

fence 

Output (bad localization) 

✗ 
Foldin
g chair 

Persian 
cat 

Loud 
speaker 

Picket 
fence 

King 
penguin 

Output (bad classification) 

Steel drum 

ILSVRC single-object localization task 

IMAGENET 
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✔ 
Foldin
g chair 

Persian 
cat 

Loud 
speaker 

Steel 
drum Picket 

fence 

Output Steel drum 

ILSVRC single-object localization task 

IMAGENET 

 

Error =   Σ 
100,000 
images 

1[incorrect on image i] 1 
100,000 

53 



Human Pose Recovery and Behavior Analysis Group 

ILSVRC over the years 
on image classification 

IMAGENET 

 

0.28 
0.26 

0.16 

0.12 

0.07 

0.43 

0.34 
0.30 

0.25 

Classification 

Classification+localization 

Russakovsky* and Deng* et al., ImageNet Large Scale Visual Recognition Challenge, http://arxiv.org/abs/1409.0575 54 
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Easiest and hardest categories 
for single-object localization 

IMAGENET 

 

(Highest accuracy 
in percent of any 
method in ILSVRC 
2012-2014)  

Russakovsky* and Deng* et al., ImageNet Large Scale Visual Recognition Challenge, http://arxiv.org/abs/1409.0575 

Easiest 

Hardest 

55 
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Fully annotated 200 object classes across 120,000 images  

Allows evaluation of generic object detection 
in cluttered scenes at scale 

Person 
Car 

Motorcycle 
Helmet 

ILSVRC object detection task 

IMAGENET 

 

New in 2013 
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Person 
Car 

Motorcycle 
Helmet 

Evaluation modeled after PASCAL VOC: 
 
• Algorithm outputs a list of bounding box 

detections with confidences 
 
• A detection is considered correct if overlap 

with ground truth is big enough 
 

• Evaluated by average precision per object 
class 
 

• Winners of challenge is the team that wins 
the most object categories 

Everingham, Van Gool, Williams, Winn and Zisserman. The PASCAL Visual Object Classes (VOC) Challenge. IJCV 2010. 

ILSVRC object detection task 

IMAGENET 

 

All instances of all target object classes expected to be localized on all test images 

57 
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ILSVRC object detection data 

IMAGENET 
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ILSVRC detection since 2013 
on image classification 

IMAGENET 

 

23% 

44% 

1.9x increase in object detection average 
precision in one year 
 

~3% due to more data 

~18% due to better methods 

Russakovsky* and Deng* et al., ImageNet Large Scale Visual Recognition Challenge, http://arxiv.org/abs/1409.0575 59 
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Easiest and hardest categories for object detection 

IMAGENET 

 

(Highest average 
precision in percent 
of any method in 
ILSVRC 2012-2014)  

Russakovsky* and Deng* et al., ImageNet Large Scale Visual Recognition Challenge, http://arxiv.org/abs/1409.0575 

Easiest 

Hardest 
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Q: So how well do current methods work 
on large-scale object recognition? 

• Well, they work much better than last year! 
 

• Work very well on 
• Classifying and detecting animals 
• Recognizing objects with distinctive patterns 

 

• Don’t work as well on  
• Thin objects 
• Untextured objects 

 
 Russakovsky* and Deng* et al., ImageNet Large Scale Visual Recognition Challenge, http://arxiv.org/abs/1409.0575 

IMAGENET 

 

61 



Human Pose Recovery and Behavior Analysis Group 

• Compared expert human annotators with winning GoogLeNet entry 

Annotator 1 Annotator 2 

Total number of images 1500 258 

GoogLeNet classification error 6.8% 5.8% 

Human classification error ? 12.0% 

Human vs computer accuracy on ILSVRC2014 classification 

IMAGENET 

 

Russakovsky* and Deng* et al., ImageNet Large Scale Visual Recognition Challenge, http://arxiv.org/abs/1409.0575 62 

What is human accuracy on ILSVRC2014 classification? 
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• Compared expert human annotators with winning GoogLeNet entry 

Annotator 1 Annotator 2 

Total number of images 1500 258 

GoogLeNet classification error 6.8% 5.8% 

Human classification error 5.1% 12.0% 

Human vs computer accuracy on ILSVRC2014 classification 

IMAGENET 

 

Russakovsky* and Deng* et al., ImageNet Large Scale Visual Recognition Challenge, http://arxiv.org/abs/1409.0575 63 
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• Compared expert human annotators with winning GoogLeNet entry 

• Annotator 1 achieved better accuracy than GoogLeNet by 1.7%  
• Task required significant amount of training for humans 

Annotator 1 Annotator 2 

Total number of images 1500 258 

GoogLeNet classification error 6.8% 5.8% 

Human classification error 5.1% 12.0% 

Human vs computer accuracy on ILSVRC2014 classification 

IMAGENET 

 

Russakovsky* and Deng* et al., ImageNet Large Scale Visual Recognition Challenge, http://arxiv.org/abs/1409.0575 64 
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• Compared expert human annotators with winning GoogLeNet entry 

• Annotator 1 achieved better accuracy than GoogLeNet by 1.7%  
• Task required significant amount of training for humans 

Annotator 1 Annotator 2 

Total number of images 1500 258 

GoogLeNet classification error 6.8% 5.8% 

Human classification error 5.1% 12.0% 

Human vs computer accuracy on ILSVRC2014 classification 

IMAGENET 

 

Russakovsky* and Deng* et al., ImageNet Large Scale Visual Recognition Challenge, http://arxiv.org/abs/1409.0575 65 
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Current methods are not as 
good as humans yet, 
    but 
current methods are better than 
non-domain-expert humans on 
fine-grained classification! 

Russakovsky* and Deng* et al., ImageNet Large Scale Visual Recognition Challenge, http://arxiv.org/abs/1409.0575 

Q: Are current methods close to human-
level classification accuracy? 

IMAGENET 
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Person 

Person 
Table 

Table 

TV 

Backpack 

Cup 

Cup 

Cup 

Table 

Couch 

Couch 

Potted  
Plant 

Potted 
Plant 

Lamp 

Potted 
Plant 

Tapeplayer 

ILSVRC object detection: all instances of the 200 target objects 

Lamp 

IMAGENET 
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Future: MORE OBJECTS 
MORE CONTEXT INFORMATION 
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IMAGENET 
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Future: MORE OBJECTS 
MORE CONTEXT INFORMATION 
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ChaLearn http://www.chalearn.org/  

 

 

 

 

 

 

 

 

 

 

 

 

ChaLearn Looking at people (multimedia datasets, http://gesture.chalearn.org/ ) 

ChaLearn Looking at People 

http://www.chalearn.org/
http://gesture.chalearn.org/
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ChaLearn Looking at People Challenges and Workshops 

 

CVPR 2011  Workshop and Challenge on Multi-modal Sign Language Recognition 

CVPR 2012  Workshop and Challenge on Multi-modal Sign Language Recognition 

ICPR 2012  Workshop and Challenge on Multi-modal Sign Language Recognition 

ICMI 2013  Workshop and Challenge on Multi-modal gesture recognition 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

CVPR 2015  Workshop and Challenge on human pose recovery, action/interaction 
  spotting, cultural event recognition 

ICCV 2015  Workshop and Challenge on age estimation, action spotting and cultural 
  event recognition 

~ 2016   Workshop and Challenge on Multi-modal speed interviews analysis 

 

And so on! Let us know about your opinion! sergio@maia.ub.es  

 

 

ChaLearn Looking at People 

mailto:sergio@maia.ub.es
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ChaLearn Looking at People Challenges and Workshops 

CVPR 2011  Workshop and Challenge on Multi-modal Sign Language Recognition 

CVPR 2012  Workshop and Challenge on Multi-modal Sign Language Recognition 

ICPR 2012  Workshop and Challenge on Multi-modal Sign Language Recognition 

 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 

CVPR 2011  Workshop and Challenge on Multi-modal Sign Language Recognition 

CVPR 2012  Workshop and Challenge on Multi-modal Sign Language Recognition 

ICPR 2012  Workshop and Challenge on Multi-modal Sign Language Recognition 

 

1. Body language gestures (like scratching your 
head, crossing your arms). 
2. Gesticulations performed to accompany speech. 
3. Illustrators (like Italian gestures). 
4. Emblems (like Indian Mudras). 
5. Signs (from sign languages for the deaf). 
6. Signals (like referee signals, diving signals, or 
Marshalling signals to guide machinery or 
vehicle). 
7. Actions (like drinking or writing). 
8. Pantomimes (gestures made to mimic actions). 
9. Dance postures. 

Evaluation metric: levenstein edition distance 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 

ICMI 2013  Workshop and Challenge on Multi-modal gesture recognition 

The challenge features a quantitative evaluation of automatic gesture recognition from a 
multi-modal dataset recorded with Kinect (providing RGB images of face and body, depth 
images of face and body, skeleton information, joint orientation and audio sources), 
including 13,858 Italian gestures from near 30 users. 

 
The emphasis of this edition of the competition will be on multi-modal automatic learning 
of a vocabulary of 20 types of Italian anthropological/cultural gestures performed by 
different users, with the aim of performing user independent continuous gesture 
recognition combined with audio information. 

 
 

Multi-modal ChaLearn Gesture Recognition 
Challenge and Workshop 
 
              
 

http://gesture.chalearn.org/           Web of the competition 
sunai.uoc.edu/chalearn                    Data 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 

ICMI 2013  Workshop and Challenge on Multi-modal gesture recognition 

Gesture categories (1/2) 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 

ICMI 2013  Workshop and Challenge on Multi-modal gesture recognition 

Gesture categories (2/2) 

ChaLearn Looking at People 



Human Pose Recovery and Behavior Analysis Group 

77 

ChaLearn Looking at People Challenges and Workshops 

ICMI 2013  Workshop and Challenge on Multi-modal gesture recognition 

• Framerate 20FPS  
• RGB: 640x480 
• Depth: 640x480 
• Audio: Kinect 20 michropone array 
• Users: 27 
• Italians: 81% 

Data structure information: S. Escalera, J. Gonzàlez, X. Baró, M. Reyes, O. Lopes, I. Guyon, V. Athistos, H.J. 
Escalante, "Multi-modal Gesture Recognition Challenge 2013: Dataset and Results", ICMI 2013. 

• Total number of sequences: 956 ϵ [1,2] min. 
• Total number of gestures: 13,858 
• Total number of frames: 1.720.800 
• Noisy gestures 

Data and modalities 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 

ICMI 2013  Workshop and Challenge on Multi-modal gesture recognition 

Evaluation metric: levenstein edition distance 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 
ICMI 2013  Workshop and Challenge on Multi-modal gesture recognition 

Levenstein score +Audio 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 
ICMI 2013  Workshop and Challenge on Multi-modal gesture recognition 

• Participation 

• The challenge attracted high level of 
participation, with a total of 54 teams 
and near 300 total number of entries.  
• Finally, 17 teams successfully 
submitted their prediction in final test 
set, while providing also their code for 
verification and summarizing their 
method by means of a fact sheet 
questionnaire.  
• After verifying the codes and results 
of the participants, the final scores of 
the top rank participants on both 
validation and test sets were made 
public. 
• In the end, the final error rate on the 
test data set was around 12%. 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 
ICMI 2013  Workshop and Challenge on Multi-modal gesture recognition 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 
ICMI 2013  Workshop and Challenge on Multi-modal gesture recognition 

Data structure information: S. Escalera, J. Gonzàlez, X. Baró, M. Reyes, O. Lopes, I. Guyon, V. Athistos, H.J. 
Escalante, "Multi-modal Gesture Recognition Challenge 2013: Dataset and Results", ICMI 2013. 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 
ICMI 2013  Workshop and Challenge on Multi-modal gesture recognition 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 
ICMI 2013  Workshop and Challenge on Multi-modal gesture recognition 

ChaLearn Looking at People 
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•Track 1: Human Pose Recovery: More than 8,000 frames of continuous RGB sequences 

are recorded and labeled with the objective of performing human pose recovery by means 

of recognizing more than 120,000 human limbs of different people. 

 

•Track 2: Action/Interaction Recognition: 235 performances of 11 action/interaction 

categories are recorded and manually labeled in continuous RGB sequences of different 

people performing natural isolated and collaborative behaviors.  

 

•Track 3: Gesture Recognition: The gestures are drawn from a vocabulary of Italian sign 

gesture categories. The emphasis of this third track is on multi-modal automatic learning of 

a set of 20 gestures performed by several different users, with the aim of performing user 

independent continuous gesture spotting.  

ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

ChaLearn Looking at People 
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•Track 1: Human Pose Recovery: More than 8,000 frames of 

continuous RGB sequences are recorded and labeled with the 

objective of performing human pose recovery by means of 

recognizing more than 120,000 human limbs of different people. 

•9 videos (RGB sequences) and a total of 14 different actors. Stationary 
camera with the same static background. 
•15 fps rate, resolution 480x360 in BMP file format. 
• For each actor 14 limbs (if not occluded) were manually tagged: 
Head, Torso, R-L Upper-arm, R-L Lower-arm, R-L Hand, R-L Upper-leg, 
R-L Lower-leg, and R-L Foot. 
• Limbs are manually labeled using binary masks and the minimum 
bounding box containing each subject is defined. 

• The actors appear in a wide range of different poses and performing different actions/gestures which 
vary the visual appearance of human limbs. So there is a large variability of human poses, self-occlusions 
and many variations in clothing and skin color. 

ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

•Track 1: Human Pose Recovery: More than 8,000 frames of continuous RGB sequences are recorded 

and labeled with the objective of performing human pose recovery by means of recognizing more than 

120,000 human limbs of different people. 

Overlap evaluation 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

•Track 2: Action/Interaction Recognition: 235 performances of 11 action/interaction categories are 

recorded and manually labeled in continuous RGB sequences of different people performing natural isolated 

and collaborative behaviors.  

• 235 action/interaction samples performed by 14 actors. 
• Large difference in length about the performed actions and interactions. 
• Several distracter actions out of the 11 categories are also present. 
• 11 action categories, containing isolated and collaborative actions: Wave, Point, Clap, Crouch, Jump, Walk, Run, 
Shake Hands, Hug, Kiss, Fight. There is a high intra-class variability among action samples. 

Overlap evaluation 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

Wave             Point            Clap             Crouch           Jump             Walk            Run 

 Shake Hands          Hug                Kiss                     Fight 

Action categories 

Interaction categories 

Track 2: Action/Interaction Recognition 

ChaLearn Looking at People 



Human Pose Recovery and Behavior Analysis Group 

90 

ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

Track 3: Gesture Recognition: The gestures are drawn from a vocabulary of Italian sign gesture 

categories. The emphasis of this third track is on multi-modal automatic learning of a set of 20 gestures 

performed by several different users, with the aim of performing user independent continuous gesture 

spotting.  

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

•Largest dataset in the literature with a large duration of each individual performance 
showing no resting poses and self-occlusions. 
• There is no information about the number of gestures to spot within each sequence, 
and several distracter gestures (out of the vocabulary) are present. 
• High intra-class variability of gesture samples and low inter-class variability for some 
gesture categories. 

Overlap evaluation 

ChaLearn Looking at People 



Human Pose Recovery and Behavior Analysis Group 

92 

ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

•  State of the art comparison 

ChaLearn LAP data sets, public available at: 
http://sunai.uoc.edu/chalearnLAP/  
ChaLearn LAP challenges and news: 
http://gesture.chalearn.org/   

ChaLearn Looking at People 

http://sunai.uoc.edu/chalearnLAP/
http://gesture.chalearn.org/
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• Connectivity: During the Challenge period, the download page had a total 
of 2.895 visits from 920 different users of 59 countries.  

ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

ChaLearn Looking at People 
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• Track1 results 
 
 
 
 
 

Both winner participants applied a similar approach based on [*].  
• Mixture of templates for each part. This method incorporates the 

co-occurrence relations, appearance and deformation into a model 
represented by an objective function of pose configurations. Model 
is tree-structured, and optimization is conducted via dynamic 
programming.  

 
[*] Yang, Y., Ramanan, D.: Articulated human detection with flexible 

mixtures of parts. IEEE TPAMI (2013) 

ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

ChaLearn Looking at People 
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* Wang, H., Schmid, C.: Action recognition with improved trajectories. ICCV (2013) 
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ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

ChaLearn Looking at People 
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96 

0,00 

0,10 

0,20 

0,30 

0,40 

0,50 

0,60 

0,70 

0,80 

0,90 

1,00 

SK Depth RGB MASK 

Percentage of methods using each independent modality 

ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

ChaLearn Looking at People 
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Percentage of methods using each gesture classification strategy 
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ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

ChaLearn Looking at People 
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For more details of the challenge and the results: Sergio Escalera, Xavier Baró, Jordi Gonzàlez, Miguel 

Ángel Bautista, Meysam Madadi, Miguel Reyes, Víctor Ponce-López, Hugo J. Escalante,  Jamie Shotton, Isabelle Guyon, 
ChaLearn Looking at People Challenge 2014: Dataset and Results, ChaLearn Looking at People, European Conference 
on Computer Vision, 2014. 

  
 
 

ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 

ECCV 2014  Workshop and Challenge on multi-modal gesture spotting, human pose 
  recovery, action/interaction spotting 

ChaLearn Looking at People 
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ChaLearn Looking at People Challenges and Workshops 

CVPR 2015  Workshop and Challenge on action recognition and cultural event 
recognition 

ChaLearn Looking at People 

Wave             Point            Clap             Crouch           Jump             Walk            Run 

 Shake Hands          Hug                Kiss                     Fight 

Action categories 

Interaction categories 

Action/Interaction Recognition (second round) 
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ChaLearn Looking at People Challenges and Workshops 

CVPR 2015  Workshop and Challenge on action recognition and cultural event 
recognition 

ChaLearn Looking at People 

First state of the art data set for cultural 
event recognition in still images 
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ChaLearn Looking at People Challenges and Workshops 

CVPR 2015  Workshop and Challenge on action recognition and cultural event 
recognition 

ChaLearn Looking at People 

2014 

2015 
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ChaLearn Looking at People Challenges and Workshops 

ICCV 2015  Workshop and Challenge on action recognition, cultural event 
recognition, and apparent age recognition 

ChaLearn Looking at People 

ACTION RECOGNITION 

•Large video collection (25 hours for testing) in which actions to detect are rare. 

•Many examples for training (900 clips for 'Bull Charge Cape' and 500 for 'Horse Riding'). 

•High intra-class variability: different points of view, zoom level, action direction, color, occlusions. 

•Actions are not related only to the human pose but with scene understanding. 

•Videos produced during a 60 year period (1945 to 2012). 
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ChaLearn Looking at People Challenges and Workshops 

ICCV 2015  Workshop and Challenge on action recognition, cultural event 
recognition, and apparent age recognition 

ChaLearn Looking at People 

CULTURAL EVENT RECOGNITION 

•First database on cultural events. 

•More than 25,000 images representing 90 different categories. 

•High intra- and inter-class variability. 

•For this type of images, different cues can be exploited like garments, 

human poses, crowds analysis, objects and background scene. 

•The evaluation metric will be the recognition accuracy.  

Number of 

training  images 

Number of 

validation images 

Number of test 

images 

Number of 

categories 

Number of 

images 

per 

category 

Number of 

countries for 

all the events 

Total number of  

images 

15000 5000 5000 90 >200 45 25000 



Human Pose Recovery and Behavior Analysis Group 

105 

ChaLearn Looking at People Challenges and Workshops 

ICCV 2015  Workshop and Challenge on action recognition, cultural event 
recognition, and apparent age recognition 

ChaLearn Looking at People 

AGE ESTIMATION 

•More than 5,000 faces from more than 2000 different people. 

•Images with background. 

•Non-controlled environments. 

•Non-labeled faces neither landmarks, making the estimation problem even harder. 

•One of the first datasets in the literature including estimated age labeled by many users to define the ground truth 

with the objective of estimating the age. 

•The evaluation metric will be pondered by the mean and the variance of the labeling by the participants. 

•The dataset also provides for each image the real age although not used for recognition (just for analysis purposes). 

In the same way for all the labelers we have their nationality, age, and gender, which will allow analyzing demographic 

and other interesting studies among the correlation of labelers. 

Number of 

images 

Number of 

actors 

Number of 

labelers 

Contains 

estimated 

age by the 

labelers 

Contains 

real age 

Information from the labelers Range of labeled ages 

5000 >2000 > 3600 YES YES Nationality, age, and gender of 

the labelers 

0-85 
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Other CV datasets 
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Other CV datasets 

 

http://groups.csail.mit.edu/vision/SUN/ 
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Other CV datasets 
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• CHALEARN SPEED INTERVIEWS WORLD CHALLENGE (2016?) 

http://gesture.chalearn.org/speed-interviews 

Other CV datasets 
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Other CV datasets 

 

Platforms for CV competitions: KAGGLE 
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Other CV datasets 

 

Platforms for CV competitions: CODALAB 
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ChaLearn Looking at people news 
ICCV 2015 COMPETITIONS AND WORKSHOP!! ALREADY STARTED! 
 
WANT TO COLLABORATE IN CV CHALLENGE ORGANIZATIONS? MAIL US. There are 
many tasks to do. 
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ChaLearn LAP challenges and news: 
http://gesture.chalearn.org/   
 
Organization of ChaLean Looking at People requires: 
-Good ideas to solve real problems focused on humans 
-Collecting data 
-Labeling tools 
-Dissemination and repositories 
-Baseline designs based on state of the art approaches 
-Online platform for the competition 
-Sponsoring 
-Presentation of the results in a relevant events 
-Organization of special issues and challenge report documents, making competition data public for the 
scientific community 

 
For each competition many organizers contribute. Our plan is to perform yearly challenges. 
Feel free to contact us if you want to be included in our ChaLearn LAP mailing list or 
collaborate in some aspect propose ideas related to ChaLearn Looking at People 
competitions: 

sergio@maia.ub.es  

Final remarks 

http://gesture.chalearn.org/
mailto:sergio@maia.ub.es
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Thank you! 

XX CENTURY                                             XXI CENTURY ? 


