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Human Pose Recovery and Behavior Analysis G

Computersiolatasets

How many CV DBs are available?

A Countless

I Several research papers propose new datasets
I Most of them are used for comparative among works in the field

I Some of them are then selected for future challenges:

A E.g.OpenC\CVPR 2015 Vision challenge:
I Vision Challenge

I OpenC\s launching a communiyide challenge to update and extend t@penCV
library. An award pool of $50,000 will be provided to the best performing algorithms in
the following 11 CV application areas:

Amage segmentation Kace recognition

Amage registration Ayesture recognitior 0
Auman pose estimation Aaction recognition c

ASLAM (Simultaneous localization anfiext recognition o
mapping) Aracking OpenCV

Anulti-view stereo matching
Hobject recognition
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Computersiolatasets

A Image/video datasets have increased in size in a dramatic wa
recently.

4 Number
of categories

. IMAGENET
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From: ThePromise and Perils &enchmark Datase@nd Challenges. Davigorsyth,AlyoshaEfros FetFeil|,

Antonio Torralbaand AndrewZissermanFrontiers in Computer Vision Workshop, CVPR 2011. 4



Human Pose Recovery and Behavior Analysis G

Computersiolatasets

Whichisthe recognitiontasksin C\Vdatabase®

OpenC\thallenge is very representative of the different topics:

Amage segmentation Aace recognition
Amage registration Ayesture recognition
Auman pose estimation Aaction recognition
ASLAM Aext recognition

Anulti-view stereo matching Aracking
Aobject recognition

A Whichisthe input data:
i RGB
I Othervisualrepresentations Depth Thermal

I Multi-modalmulti-disciplinaryin severalcases: ircombinationwith
Inertial sensorsor audio,involvingsignalprocessingpattern
recognition machindearning computervision NLP, etc.
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Computersiolatasets

Example®f datafor different computervisiontopics

» image segmentation

Segmentation Competition

e Segmentation: Generating pixel-wise segmentations giving the class of the object visible at each pixel, or "background" otherwise.

Objects

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

Example®f datafor different computervisiontopics

» Image registration and muliriew stereo matching

Displacement Stereo Matching
ereo Baseline)

Left 2D Image Right 2D Image

3D View

Disparity Map

http://www.dir -lab.com/ReferenceData.html
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Computersiolatasets

Example®f datafor different computervisiontopics

HumanlLayoutPascal 2002010competitions

Person Layout: Predicting the bounding box and label of each part of a person (head, hands, feet).

Image Person Layout

- 4 £

hp://paIIm.ecs.oton.ac.uk/caIIeVC

Human Pose Estimation: New Benchmark and State of the Art Analysis
CVPR 2014

% \

=Sy A

Torso coiseation:

Dataset #iraining Hiest img. type
Full body pose datasets

Parse [ 16] 100 205 diverse
LSP[12] 1,000 1,000 sports (8 types)
PASCAL Person Layout [©] 850 849 everyday
Sport [21] 649 650 sports

UIUC people [21] 346 247 sports (2 types)
LSP extended [13] 10,000 - sports (3 types)
FashionPose | ] 6,530 775 fashion blogs
J-HMDRB [11] 31,838 - diverse (21 act.)
Upper body pose datasets

Buffy Stickmen [ ] 472 276 TV show (Buffy)
ETHZ PASCAL Stickmen [ 7] - 549 PASCAL VOC
Human Obj. Int. (HOT) [273] 180 120 sports (6 types)
‘We Are Family [5] 350 imgs. 175 imgs. group photos
Video Pose 2 [15] 766 519 TV show (Friends)
FLIC[17] 6.543 1.016 feature movies
Sync. Activities [4] - 357 imgs. dance / aerobics
Armlets [V] 9593 2.996 PASCAL VOC/Flickr
MPII Human Pose (this paper) 28.821 11,701 diverse (491 act.)
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Computersiolatasets

Example®f datafor different computervisiontopics

» object recognition

Visual Object Classes Challenge 2012 (VOC2012)

>,
%+ PAS

Computational Le

ALz

C

Classification/Detection Competitions

1. Classification: For each of the twenty classes, predicting presence/absence of an example of that class in the test image.
2. Detection: Predicting the bounding box and label of each object from the twenty target classes in the test image.
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Example®f datafor different computervisiontopics

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

ChaLearrLookingat People
http://gesture.chalearn.org/

Age
@ PROFILE GAME ACHIEVEMENTS GALLERY RANKING

ecognition

—— UPLOAD IMAGE ——

Upload Images

e
~ RS
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Example®f datafor different computervisiontopics

» gesture recognition

Fym

http://gesture.chalearn.org/
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Computersiolatasets

Example®f datafor different computervisiontopics

» text recognltlon
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Example®f datafor different computervisiontopics

» Tracking

VOT

visual object tracking

frameN X1, Y1, X2, Y2, X3, Y3, X4, Y4

http://www.votchallenge.net/vot2014/
13
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Computersiolatasets

Example®f datafor different computervisiontopics

» Image retrieval

mage
Database

Microsoft Research

MSR-Bing Image Retrieval Challenge (IRC)

http://research.microsoft.com/ernus/projects/irc/
14
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Annotatioaadmetrics

Image segmentation

Segmentation Competition

o Segmentation: Generating pixel-wise segmentations giving the class of the object visible at each pixel, or "background" otherwise.

Image Objects

Annotation: label at pixel level
52y Q0 Ol:N&nd&Bsa A 2 y |

number of _corrected classified pixels
total _number of _pixels

A Perpixel classification performane-=

1 S number_of _corrected classified pixels class i

A Perclass classification Pemae=ca total _number_of _pixels_class |

1.5 TP
performane=-§ ——————
C% TP+FP+FN

A Overlappingjéaccardindex)

(Intersection over the union)

16
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Annotatioaadmetrics

Image registration and mukliriew stereo matching

Annotation: label at pixel level
52y Q0 Ol:N&ndaiBsI A 2y a
Thereis no clearstandard

A GaryE ChristensenXiujuanGeng JonG. Kuh| JoelBruss ThomasJ Grabowski,Imran A.
Pirwanij Michael W. Vannier JohnS Allen, HannaDamasio Introductionto the Nonrigid

ImageRegistrationEvaluationProject(NIREP)BiomedicalmageRegistration LectureNotes
in ComputerSciencd/olume4057, 2006 pp 128135

A Some used measurements:

_15 TP_i
performane=—-g

A Overlapp"’]g Jeccardl ndeX) CLTP i+FP _i+FN i

(Intersection over the union)

A Correlation based on intensity values

17



Human Pose Recovery and Behavior Analysis G

Annotatioagadmetrics
human pose estimation

Annotation: bounding boxes for limbs

A &t / metric: considersa body part to be localizedcorrectly if the estimated body segment
endpointsare within 50%o0f the groundtruth segmentiengthfrom their true locations

A GPCPra metric: uses50% of the meangroundtruth segmentlength over the entire test setasa
matchingthresholdfor applyingd t /.t €

Annotation: joint coordinates

A &t / nvetric: measuresaccuracyof the localizationof the bodyjoints. Thethresholdfor matching
of the joint positionto the groundtruth isdefinedasa fraction of the personboundingboxsize

A GPCKE metric: asa t / butdefinethe matchingthresholdas50%of the headsegmentength

http://www .robots.ox.ac.uk/~vgag/publications/papers/ferra@i8.pdf
http://ps.istuebingenmpade/publications/L68get file

18
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ObjeCt recognition Annotation: bounding box

A Detectionvsclassification

< TP i

. 1
A Detection performane= = 8 o= e

Wherea hitfor TP_ishouldsatisfy %E>Q

A Multi-classclassification

number of _corrected classified sample:
total number of _samples

performane=

~ sum(Diag(confusionmatrix)) / (sum(sum(confusionmatrix))

19
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Annotatioaadmetrics

Face Analysis

A Face detection:  detection Annotation: bounding box

A ldentification: multi-class classificationAnnotation: label per face/image
A Gender Recognitiorbinary classification Annotation: label per face/image
A Verification: binary classification  annotation: label per face/image

A Age estimation:
A Regression deviation
Annotation: label/labels/levels per face/image

A Facial expression analysis:
A multi-class classification
A Regression in some cases
A Multi-label

20



Human Pose Recovery and Behavior Analysis G

Annotatioaadmetrics

Multi-label BraluationMetrics: | abelBased

Basic Strategy:

Calculate classic singl@bel metric on each labaldependentlyand then
combine metric values over ddbels.

Labelbased multi-label metrics are easy to compute, but ignore the
relationshipsbetweendifferent labeld

Exact Match: is the most strict metric, indicating the percentage of
sampleghat haveall their labelsclassifiedcorrectly

21
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Multi-label EvaluationMetrics:

Basic Strategy:

Calculate metric value for each instance by addressingrelationships among
different classlabels (especiallythe ranking quality), and then return the mean

valueoverall instances

Popular instancebased multilabel metrics[Schapire& Singer, MLJOO]
Given the learned predictdi(-) orf(-,), and a test seT = {(x;,Y;|]1 <i <t)}

Evaluateshow many times an instancelabel

1) Hamming loss N e Y

(1) J . pair is misclassifiedis the percentageof the
1 1

hlossp(h) = — Z 2 h(ziAY)] Wronglabelst_o the t(_)tal number of I_abels As

t <~ q a loss metric, O is better), being q a

normalization value (e.g. the number of

(3) Coverage labels,cardinalityof Y).

coverager( f Z max mnk f@i,y) =1  Evaluateshow many stepsare needed,
on average,to go down the labellist to

[ rank s (x;.y) returns the rank of derived from f(z,,y)] coverall properlabelsof the instance
Usefulmetric for imageretrieval (related alsoto taxonomyanalysig 22
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gesture recognition (classificatims spotting)

A Multi-classclassification Annotation: label per segmented sequence

A Spotting(canbe multi-labeldependingon behaviortaxonomy)

As fight
o 0
Bs,ﬁght Bs,ﬁght
A,.NB o @ ;
J - S,ﬂ S?n . S‘
s, .
AS n U BS n A, sight N B, 5 2 o
b ] _ g fight s fight — 0 46
Ja.ﬁght = = .
Assignt U Bosignt | o] o £

Annotation:; Iabel/labis at frame level

i
Orevenestandarclassification TP FN

23
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Annotatioaadmetrics

text recognition

Annotation: words locations and ground truth words

A WER; Word ErrorRate(basedon Levenstheirdistance

S number of substitutions

/B number of deletions

A number of insertions

AN number of sentence words

24



