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What we are daing..




People group in crowd analysis 2lmagelab

Group detection as a whole
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WE NEED ALL PIPELINE BLOCKS..

In Enviromental Vision

People detection in images
MTT (online) multiple target tracking :

| earning to Divide and Conquer for Online Multi-Target Tracking [Solera et al [CCVZ01a]
Evaluating tracking; the importance of FRAG and IDS [Solera et al AVVSZ201a BPA)

Matlab toolbox (imagelab.unimore.it/thd_evaluation)

Lroup detection with LSSVM [Calderara et al TPAMIZ015]
Leader analysis [Solera et al WSECVPRZ015]

In Eqocentric Vision

Face and orientation detection by egocentric view

Multiple Single Tracking (online) with odometry constraints

Group detection with LSSVM [Alletto et al PRZ01a] | § -




Understanding physical and social features

(SR. Musse, D Thalmann,
A model of human crowd behavior, CAS, 1997]

Defining physical and social features
integrated in metric learning

learn to partition pedestrian into groups
observing pairwise and transitive relations.

PHYSICALIDENTITY ~ SOCIALIDENTITY SOCIAL IDENTITY COMMDN GDAL

Proxemics Dynamic Time Warping Granger Casuality — Heat map

[F.Solera, S.Calderara, R.
Cucchiara "Socially Constrained
Structural Learning for Groups
Detection in Crowd"

|EEE TPAMI, 2015 ]

http://imagelab.unimore.it/group-detection/
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Social identity: Granger Causality

The influence of a trajectory to predicting another in a Fisher-Snedecor Statistics
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Common Goal: the heat map
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The affinity matrix is parameterized by a combination of similarity
and dissimilarity features Wb — oT (1 — d(a.b)) — 87 d(a. b)
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In Tab. 3 we report some measures useful to characterize the

spatial complexity of the datasets:

o dy, is the group compactness, computed as the mean
HHP//lMABELAB “NlMI]RE |T/ER["_|P_[]ETEET|[IN/ distance between members of the same groups;

o doy is the group isolation or the mean distance between
each member and its closest unrelated pedestrian;

o the ratio dy, il din/dow measures crowd collectiveness:
small values mean compact groups in a sparse crowd.

TABLE 3
Datasets: number of pedestrians (#p), groups (#g) and density metrics.

MPT-20x100 (averag



TABLE 2
Comparison with other state of the art methods on publicly available dataset.

our method (Agar) baseline

P
3

R
CBIWI hotel | 97307 | 977=15 | 7081 | 96£74 || 869
CBE student003 | 81702 | 82502 || 99+29

The influence of the features

W. Ge, R. Collins, and R. Ruback, “Vision-based analysis of small
groups in pedestrian crowds,” IEEE Trans. Pattern Analysis and Machine
Intelligence, vol. 34, pp. 1003-1016, May 2012.

K. Yamaguchi, A. Berg, L. Ortiz, and T. Berg, “Who are you with and

where are you going?” in Proc. IEEE Int’l Conf. Computer Vision and
Pattern Recognition (CVPR), 2011, pp. 1345-1352.

=3 proxemics DTW

—— causality ——— heatmaps

M. Zanotto, L. Bazzani, M. Cristani, and V. Murino, “Online bayesian
non-parametrics for social group detection.” in Proc. British Machine
Vision Conference (BMVC), 2012, pp. 111.1-111.12.

1airport1
2manko2

randomcross3

fjapancross3 4 ]

1japancross2



AT THE END

What are the performance when
People detection
People tracking
Feature extraction
Trajectory Clustering
Leader detecion

have errors?

.. there is room

to improve

imagelab

' imagelab.unimore.it/group-detection/

group-detection

'@ Download .zip .@ Download .tar.gz Q View on GitHub

Modern crowd theories agree that collective behavior is the result of the underlying
interactions among small groups of individuals. In this work, we propose a novel
algorithm for detecting social groups in crowds by means of a Correlation Clustering
procedure on people trajectories. The affinity between crowd members is learned
through an online formulation of the Structural SVM framework and a set of specifically
designed features characterizing both their physical and social identity, inspired by
Proxemic theory, Granger causality, DTW and Heat-maps. To adhere to sociological
observations, we introduce a loss function (G-MITRE) able to deal with the complexity
of evaluating group detection performances. We show our algorithm achieves state-of-
the-art results both in presence of complete trajectories and with tracklets provided by

available detector/tracker systems.




Calls for next conferences in 2016

- ..ECCVZ06 (pct 8-16)
... ACM MM2016 (oct 1a -19) in Amsterdam
.. |APR 2016 (dic 4-8 ) in Cancun

We look for new TUTORIALS!

Upen calls,
contact me




ICCV 2017 organization is starting

Call for helping in ICGV 2017




ICCV 2017 Venice, ltaly
International Conference on Computer Vision
22-29 October 2017

St. Mars, Rialto bridge,
The lagoon ﬂ ﬂ
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The contemporary ért
e “Biennale di Venezia”,
- And Art museums
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Tourism

-Venice smart city: WIH everywhere

-ferryboats and food discounts for students
= ((;-s\) ICCV 2017
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Program Chairs:
K Lucchiara, Y. Matsushita,
m N Sebe, and §. Soatto
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Facilities

Honorary Chair
J-Koenderink

Join us..

IN VENEZIA
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Travel _ Organization
The ltalian(and Venetian) food Intern M:Wm Airport General Chairs: . :
at 2L min K. lkeuchi 6. Mediom, M. Pelills Finance Chair :
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Rita Cucchiara

Email: Rita.cucchiara @unimore.it

Skype: Rita.cucchiara
Tel: +39 0539 203 bI36

Imagelab
Dipartimento di Ingegenria Enzo Ferrari
Universita di Modena e Reggio Emilia, Italia
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