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По материалам конференций: 
1.  Iberian Conference on Pattern 

Recognition and Image Analysis 
(IbPRIA 2017), г. Фару (Португалия), 
 20.06 - 23.06,  
 Web: http://www.ibpria.org/2017/ 

 
2. International Joint Conference on 

Rough Sets (IJCRS 2017), Ольштын 
(Польша),  
 03.07 - 07.07,  
 Web: http://ijcrs2017.uwm.edu.pl 

 

Распознавание образов и 
приближенные множества 
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Weakly-supervised learning  
from images and video 

Ivan Laptev 
WILLOW, INRIA/ENS/CNRS, Paris 



Training input 

Test output 

   image-level labels: 
! Person 
! Chair 
" Airplane 

+ 
! Reading 
" Riding bike 
" Running 

More details in http://www.di.ens.fr/willow/research/weakcnn/ 

… … 

Задача weakly-supervised object 
detection 



Approach: search over object’s location at 
the training time 

1.  Fully convolutional network 
2.  Image-level aggregation (max-pool) 
3.  Multi-label loss function (allow multiple objects in image) 

See also  [Papandreou et al. ’15,  Sermanet et al. ’14,  Chaftield et al.’14] 
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Action recognition 



Action a appears in 
clip N : 

Person p  
appears in clip N : 

Person p and 
Action a appear in clip N : 

Weak supervision from scripts: 
Joint Learning of Actors and Actions 

[Bojanowski et al. ICCV 2013],[Miech, Alayrac, Bojanowski, Laptev, Sivic, 2017] 

p = Rick a = Walk 



Given a set of narrated instruction videos of a task 
-  Discover main steps 
-  Learn their visual and linguistic representation 
-  Temporally localize each step in input videos 

IMPACT

Figure 1: Top: Machine perception for interaction. Left: People easily learn how to change a flat tire of a
car by observing other people doing the same task, for example, by watching a narrated instruction video [2].
IMPACT will make a step towards machines with a similar level of cognitive visual intelligence. Middle:
The testbed for dual-arm manipulation research at CIIRC. Right: the sequence of manipulation steps to fold
a t-shirt [112]. Currently, the manipulation steps are provided manually, not learnt. Bottom: Harvesting and
analyzing events in the net of visual data. Left: Analyzing visual data from entire city for safer driving. Middle:
Finding patterns in crowded scenes for accident prevention; a video of a demonstration, courtesy of French
national video archive, INA. Right: Quantitative geo-spatial analysis reveals a geographical pattern of locations
(red dots) of a harvested architectural element (balcony with a cast iron railing) [29].

High-impact applications. Breakthrough progress on these problems will have profound implica-
tions on our everyday lives as well as science and commerce, with smart assistive robots that automat-
ically learn new skills from the Internet, safer cars that anticipate behavior of pedestrians on streets, or
intelligent glasses that help people react in unexpected situations.

State of the art. Most work in visual recognition has been focused on naming and localizing a set
of predefined categories (e.g. car, bicycle or kitchen) in static images. Convolutional neural networks
have emerged as a powerful image representation for recognition, however, currently the working mod-
els are limited to static images and are trained in a fully supervised manner, which requires accurate
and time-consuming manual annotation of large amounts of training data. Recent efforts towards rec-
ognizing visual properties (color, material, scene geometry) and object parts are also limited to static
images and specific domains such as faces or birds. In video, the goal has typically been to name or
temporally localize a set of predefined human activities (such as “walking” or “jumping”), often in
constrained settings sports or surveillance. Object trackers can follow the motion of multiple objects
or people, often using variants of the Kalman filter or hidden Markov models, but the focus has been
mainly on short-term data association to the next frame. All activities happen in 3D world, and there-
fore it is crucial to faithfully perceive and model 3D geometry and motion. Perception and modelling
of 3D geometry is already possible on a relatively large scale but only for textured static scenes from
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“How to” instruction videos: changing tire 

Learning from narrated instruction videos 

J.-B. Alayrac, P. Bojanowski, N. Agrawal, J. Sivic, I. Laptev and S. Lacoste-Julien 

CVPR 2016 



1. Text clustering into a sequence of common steps 

2. Video clustering to localize the actions with text constraints 

Discovered 
temporal localization 

[TxK matrix] 

Representation of 
video chunks 
(IDTF,CNN) 
[Txd] matrix 

Linear action 
classifier 

[dxK] matrix 

Temporal 
constraints from text 

Approach: two linked clustering problems 

[Bach and Harchaoui’08, Xu et al.’04, Bojanowski et al.’13,’14,’15] 



Large-scale video tagging 

A. Miech, J. Sivic, I. laptev, 2017 

Details in http://arxiv.org/abs/1706.06905  

Context Gating 



Cost Sensitive Boosting Algorithms: 
Do we really need them? 

Gavin Brown, University of Manchester 
Cost sensitive problems – differing cost for a False Positive / False Negative  

http://www.di.uoa.gr/sites/default/files/BoostingTalkAthens.pdf 
https://link.springer.com/article/10.1007/s10994-016-5572-x 



Почему AdaBoost интересен? 

•  Functional Gradient Descent (Mason et al., 2000) 
•  Decision Theory (Freund & Schapire, 1997) 
•  Margin Theory (Schapire et al., 1998) 
•  Probabilistic Modeling (Lebanon & Lafferty 2001; 

Edakunni et al 2011) 



Калибровка оценок апостериорных 
вероятностей (1) 

All algorithms produce uncalibrated probability estimates! 



Калибровка оценок апостериорных 
вероятностей (2) 

(Platt, 1999) 

Параметры A,B 
определяются с 
помощью метода 
максимума 
правдоподобия 



Recognizing Activities of Daily Living 
from Egocentric Images  

Egocentric (first-
person) wearable 
cameras 

Alejandro Cartas, Juan Marın, Petia Radeva, Mariella Dimiccoli 
University of Barcelona  

The result of the ensembles AlexNet+RF on FC6 and GoogLeNet+RF on Pool5/7x7+prob 
is highlighted on color in its corresponding table.  
The green and red colors means true positive and false positive classification 
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Toward data-driven education (1) 
Rakesh Agrawal, Microsoft 

Задачи: 
1. A study plan is the choice of concepts 
and the organization and sequencing of 
the concepts in an educational course.  
Task: Identify which concepts should be 
studied together and how students should 
move from one group of concepts to 
another. 
A data-driven method, which given a list of 
concepts can automatically propose 
candidate plans to cover all the concepts. 
[Journal of Educational Data Mining, 2016] 
2. How to enhance the quality of the 
electronic textbooks? [ACM DEV 2010] 
3. Grouping Students for Maximizing 
Learning from Peers [Educational Data 
Mining 2017] 



Toward data-driven education (2). 
Структурирование учебника 



Toward data-driven education (3). 
Dispersion of Key Concepts in Section  

 
Many unrelated concepts -> Hard to understand section 
• V = set of key concepts discussed in section s 
– Terminological noun phrases: Linguistic pattern A*N+ (A: 
adjective; N: noun) 
– “concepti” Wikipedia titles 
 
• Related(x,y) = Concept x is related to concept y – Co-
occurrence 
– true if Wikipedia article for x links to the article for y 
 
• Dispersion(s):=Fraction of unrelated concept pairs 
– (1 – Edge Density) of the concept graph 



Toward data-driven education (4) 



Toward data-driven education (5). 
Выделение подгрупп студентов 



Toward data-driven education (4) 



Advances in Rough Set Based Hybrid 
Approaches for Medical Image Analysis  

Pradipta Maji, Indian Statistical Institute  

Rough-probabilistic clustering 

Stomped-t distribution: A. Banerjee, P. Maji/
Information Sciences 421 (2017) 104–125 

φ() and  Ф() are, respectively, the pdf and probability 
distribution functions of standard normal distribution 



More with less: A new paradigm in 
modern Machine Learning 

Nguyen Hung Son, University of Warsaw  

Most of deep learning approaches:  
•  rely on the availability of huge amounts of data,  
•  often requiring millions of correctly labelled examples.  

We will discuss the newest learning techniques for the case when we have 
• a huge amount of data but 
• very little amount of labelled data. 



Big data analysis by rough sets and 
granular computing 

Tianrui Li 



Three-way decisions (TWD) 

2
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Yiyu Yao, Three-way decisions with probabilistic rough sets, 
Information Sciences 

 
 “Rules constructed from the three regions are associated with 
different actions and decisions, which immediately leads to the 
notion of three-way decision rules. A positive rule makes a 
decision of acceptance, a negative rule makes a decision of 
rejection, and a boundary rule makes a decision of abstaining” 

 

Yiyu Yao, University of Regina (Canada) 


