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Background: 
 
Due to advances in Information Technologies, currently it is easy to collect, store and analyze data. 
In particular, a recent interest has been given to the use of 3D video cameras, which are becoming 
more affordable and more universally used. This PhD is performed within this context and assumes 
an interdisciplinary work, between the several Computer Science areas, such as Computer Vision, 
Human-Computer Interaction and Artificial Intelligence (with a particular emphasis on Data 
Mining). A synopsis of the related background is described below. 
 One interesting research and recent trend relies in identification of human activity from 
video (Turaga, 2008). While several temporal and special models have been proposed to identify 
these activities (Weinland el al., 2011), there are very few relevant studies that use 3D video as a 
biometric technique. These few studies focus more on using only one biometric aspect, such as use 
of facial expressions (Bowyer et al., 2006) or walking patterns (Yam et al., 2004), thus lacking the 
ability to integrate multiple human signals. 

This PhD is associated with the R&D QREN project Co-Promoção Nº 21584 (Concurso 
03/SI/2011), which aims at developing a real-time system capable of analyzing 3D video, under a 
multi-model biometric approach (Jain, 2004). The goal is to develop a prototype system that can 
support the management of statistical information related with human behavior, which is vital for 
decision-making. For instance, such system could be set inside a commercial store window, to 
assess if a given human is a potential costumer, neutral person or a possible threat (e.g. thief). A 
particular focus is given towards face and gesture recognition. Several studies have addressed this 
issues separately, such as: face detection - (Lee et al., 2003)(Zhao et al., 2003); and gesture 
recognition – (Liu et al., 2009)(Fenn, 2010). It should be noted that video gesture recognition is a 
very recent trend, since previous works, such as (Liu et al., 2009), are mostly based on sensors (e.g. 
accelerometers). Moreover, in the novelty of this PhD is that a multi-modal approach is assumed, 
where several biometric aspects, such as gender, face and gesture aspects will be integrated, in order 
to achieve novel capabilities in terms of interesting human behavior detection. 
 
Research question: To which degree is it possible to develop a real-time computer system that is 
capable of detecting useful human behaviors, using as input video taken from 3D cameras and 
integrating multi-modal biometric aspects, such as gender, face and gesture recognition?  
 
Goals:  
 
To develop an integrated system that is capable of a real-time analysis of video taken from 3D 
cameras in order to detect useful human behaviors. From the video, several biometric aspects will 
be identified, such as gender, face and gestures. Using such meta-data, the proposed system will be 
tested in a real environment (e.g. commercial window store), to check if it can provide useful 
knowledge to support decision-making. 
 
Methodology: 
 
There are two major research methodologies that can guide this research. Given the novelty and 
nature of the problem to be addressed, an important part of the research will adopt an exploratory 
research approach (Jaeger and Halliday, 1998), where several Computer Vision and Artificial 
Intelligence techniques will be tested to check what sort of useful human behaviors can be detected 
within a given scenario (e.g. commercial store). On the other hand, since this PhD assumes de 
development of a prototype, which can be seen as a the proposal of a novel artifact, this work will 



follow a Design Science research methodology (Vaishnavi and Kuechler, 2004). Regarding the 
application of Data Mining techniques, these will be guided by the CRISP-DM methodology 
(Chapman et al., 2000).  
 
This PhD is structured into four major tasks: 1) gender detection; 2) facial recognition and detection 
of human behaviors; 3) Implementation of the system prototype; and 4) testing the implemented 
prototype in a real-environment. 
 
Relevant conferences and journals: 
Given the interdisciplinary nature of this work, there is a huge list of potential scientific conferences 
and journals. We will aim at high quality events, indexed in internationally recognized scientific 
databases (e.g. ISI, Scopus), from the areas of Computer Vision, Human-Computer Interaction and 
Artificial Intelligence.  
 
Examples of relevant conferences are:  
 
ACM Conference on Human Factors in Computing Systems (CHI) 
ACM Symposium on Engineering Interactive Computing Systems Engineering Interactive 
Computing Systems (EICS) 
International Joint Conference on Ambient Intelligence 
International Conference on Computational Science and Its Applications (ICCSA) 
International Joint Conference on Artificial Intelligence (IJCAI) 
International Conference on Enterprise Information Systems (ICEIS) 
European Conference on Machine Learning (ECML) 
 
Examples of relevant journals are:  
 
IEEE Transactions on Pattern Analysis and Machine Intelligence 
IEEE Transactions on Knowledge and Data Engineering 
Pattern Recognition Letters 
Applied Soft Computing 
Data and Knowledge Engineering 
Journal of Mathematical Imaging and Vision 
IEEE Computational Intelligence Magazine 
IEEE Intelligent Systems 
Decision Support Systems 
Expert Systems 
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