
 

 

processing speed over the counterpart software implementations running on commodity 

hardware. 

 I have also successfully directed research in the area of routing, one of the most 

tedious, yet important steps in FPGA/VLSI design. Working with graduate student Ming 

Xu, I have developed a new algorithm for generating Steiner trees for connecting nets, the 

primary sub-problem in FPGA/VLSI routing. The algorithm achieves the lowest known 

worst-case runtime complexity for the Steiner-tree problem considered. Moreover, the 

algorithm exhibits excellent average runtime behaviour, outperforming other well-known 

algorithms by an order of magnitude (or more). I have also proposed several clustering 

strategies for reducing the number of Hannan points that need be considered when 

constructing Steiner trees. The results obtained show that by judiciously clustering Hannan 

points a priori, an average reduction in runtime of 30% can be achieved with little loss in 

quality. 

 Working with Dr. William Gardner and Ph.D. student John Carter, I have also been 

peripherally involved in the development of Pilot – a novel approach to programming for 

high-performance clusters that seeks to bring the power of formal methods, in a transparent 

way, to the novice parallel programmer. Unlike most ad-hoc designs, whose “principles” 

may not go past “usability,” Pilot has a theoretical basis in a formal process algebra This 

makes the design inherently sound, prevents the user from falling into typical problems 

(most deadlocks, races, protocol errors, mistyped communication), give methods for 

detecting he problems they do fall into (e.g., circular waiting), and provides a basis for 

formal analysis. 

 

 

Recent Publications 

• M. Xu, G. Grewal, S. Areibi, C. Obimbo, D. Banerji, “Near-Linear Wirelength 

Estimation for FPGA Placement,” accepted to appear in the IEEE Canadian 

Conference on Electrical and Computer Engineering 2009. (6 pages) 

• Fobel, C., Grewal, G., and Morton, A., “Hardware Accelerated FGPA Placement,” 

Microelectronics Journal, In Press, 2009. 

• Areibi, S., Grewal, G., Banerji, D., and P. Du, “Hierarchical FPGA Placement,” 

IEEE Canadian Journal of Computer and Electrical Engineering, Volume 32, 

Number 1, January, 2007, pp. 53-64. 

• G. Grewal, S. Coros, D. Banerji, and A. Morton, “Assigning data to dual memory 

banks in DSPs with a genetic algorithm using a repair heuristic,” Springer Journal 

of Applied Intelligence, Volume 26, Number 1, February, 2007, pp. 53-67. 

• G. Grewal and M. Xu, “An Efficient Graph-Based Steiner Tree Heuristic for the 

Global Routing of Macro Cells,” IEEE Canadian Journal of Electrical and 

Computer Engineering, Volume 31, Number 4, 2006, pp. 211-219. 

• G. Grewal and S. Coros, “A Novel Scatter Search Procedure for Effective and 

Efficient Memory Assignment for Dual-Bank DSPs,” IEEE/ACM Workshop on 

Optimizations for DSP and Embedded Systems, March 11, San Jose California, 

2007, (13 pages). 
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Current Research Summary 
 

Stefan C. Kremer has been working on the problem of discovering patterns 
in sequences of data and then searching for matching data in new sequences 
since 1992.  Using machine learning methods, he induces patterns from 
example data and uses these patterns to glean new knowledge from novel 
sequences that exhibit the same pattern. 

Stefan’s research in the area of sequential pattern recognition is broad 
reaching in three dimensions.  First, it ranges from theoretical analyses of 
the computational power of induction systems to practical applications on 
empirical datasets.  Second, it stretches across a broad range of application 
disciplines from radio signal classification to protein structure prediction.  
And finally, it encompasses a very broad range of paradigms from recurrent 
artificial neural networks, to hidden Markov models, to finite state devices, 
to context-free grammars, to statistical methods.  The combination of these 
three dimensions leaves Stefan uniquely poised to attack today’s toughest 
problems in sequential pattern discovery. 

By studying both theoretical and practical research, Stefan can bring recent 
theoretical discoveries to practical applications.  In previous work, Stefan 
has found in principle limitations of existing systems that drastically affect 
their performance in practice.  The identification of such limitations often 
lights the way the their circumvention and leads to new and improved 
methods.  At the same time, a solid grounding in practical applications 
ensures that research never “gets lost in the theory” and instead directly 
informs work on real problems. 

Problems that exhibit patterns in sequences are broad-ranging and Stefan 
has studied a wide variety of sequence types.   From identifying digital 
modulation schemes in captured terrestrial wireless transmissions to 
distinguishing between nuclear and mitochondrial DNA fragments, Stefan 
has successfully applied methods from sequential pattern identification to 
categorize sequences based on actual sample data.  Through this process, he 
has gained an expertise in marrying domain-specific knowledge to machine 
learning techniques to maximize accuracy. 
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Aspect that has made Stefan’s work so successful on practical applications 
is a background spanning multiple paradigms.  While other labs concentrate 
on a particular methodology (e.g. artificial neural networks or Bayesian 
reasoning), Stefan believes in using the best tool for the job at hand.  While 
he has no prior bias to favour one approach over another, he has the 
knowledge and experience to select the best candidate(s) for a specific task.  
This gives Stefan a distinct advantage in tackling practical problems where 
the challenge is most effective fit the tool to the job (not the job to the tool). 

Stefan’s research lab facilities in the recently refurbished Reynolds Building 
attract top students from Canada and around the world seeking a place to 
further their education at the graduate level and participate in ground-
breaking research projects.  Stefan’s student have been involved in 
contractual work for or in conjunction with, the Communications Research 
Centre, Ottawa, Industry Canada, the Defence Research Establishment, 
Ottawa, the University of West Florida, and the US Navy. 

Stefan’s research is, or has been funded by, the National Sciences and 
Engineering Research Council, the Canadian Foundation for Innovation.  In 
addition he has collaborated with (and continues to collaborate with) 
researchers around the world at places including:  the University of 
California, Irvine, Johannes Kepler Universität, Austria, University of São 
Paulo, Brazil, University of Alicante, Spain.  Being able to draw on the 
expertise of the best researchers from around the world allows Stefan to 
maintain a global perspective and keep abreast of the latest developments in 
a rapidly changing field. 

 
Select Publications (full list available at www.kremer.ca): 
 
Mansoor Doostfatemeh and Stefan C. Kremer, “New Directions in Fuzzy Automata”, Internation 
Journal of Approximate Reasoning, 38:175-204, 2005. 

Orlando Cicchello and Stefan C. Kremer, “Inducing grammars from sparse datasets:  A survey of 
algorithms and results”.  Journal of Machine Learning Research, 4:603-632, 2003. 

Guilherme A. Barreto, Aluizio F. R. Araújo, and Stefan C. Kremer.``A taxonomy for spatio-
temporal connectionist networks revisited: The unsupervised case''. Neural Computation, 
15(6):1255-1320, 2003. 

Stefan C. Kremer, “Spatio-temporal connectionist networks: A taxonomy and review”.  Neural 
Computation, 13(2):249-306, February 2001. 

Andre de Carvahlo and Stefan C. Kremer, “Introduction to Non-gradient Learning Techniques”, 
International Journal on Neural Systems, 11(6):vii-ix, 2001. 

Stefan C. Kremer. “Spatio-temporal Connectionist Networks”. In P. Fishwick, ed., CRC 
Handbook on Dynamical Systems, CRC Press, 2006 (to appear).  The CRC Press International 
Series on Computational Intelligence.  

† S.C. Kremer and Pierre Baldi, “Hidden Markov Models and Neural Networks” in Genetics, 
Genomics, Proteomics and Bioinformatics, M. Dunn et al. (eds.), vol. 4, John Wiley, 2005.  

John F. Kolen and Stefan C. Kremer, eds.  A Field Guide to Dynamical Recurrent Networks. 
IEEE Press, 2001. 
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Research Activities 

 

Research Interests: 

 Mobile agent platforms, distributed systems, wireless networks 

 Logic programming, object-oriented programming 

 Virtual machine, agent migration protocols 

 Distributed data mining, mobile commerce 

 

Current Research Summary: 

  

My present research project is called IMAGO – Intelligent Mobile Agent Gliding Online. 

Intelligent software agents are programs that assist people and act on their behalf. Mobile agents 

have the unique ability to move themselves from one host system in a network to another. One 

advantage is that mobile agents reduce network traffic and overcome network latency because 

the motto is moving the computations to the data rather than the data to the computations. 

Moreover, through their ability to operate asynchronously and independently from their owner, 

mobile agents help people to construct highly robust and fault-tolerant mobile computing 

systems. The development of intelligent mobile agents and distributed applications has brought a 

challenge that requires explicit concurrency, code autonomy and mobility in a modern logic 

programming system. Our current research topics involve system security, service locating, 

database accessing, system monitoring, agent communication language, performance analysis, 

and a new IMAGO system that is more efficient and reliable for different mobile agent 

applications, and supports multi-programming languages. The purpose of developing a practical 

mobile agent platform is to deploy mobile agent paradigm in different distributed applications, 

such as distributed data mining and mobile commerce. In addition, I intend to study advanced 

distributed systems, such as P2P computing, Grid computing, Pervasive computing, Parasitic 

computing and Mobile Agents paradigm and to investigate various (commercial and research) 

mobile agent system models.   

 

 Recent Publications 

 

X. Li and L. Song, “A Service Discovery Model for Mobile Agent Based Distributed Data 

Mining”, Intelligent Information Technologies and Applications, Book Chapter IX,  Ed. Vijayan 

Sugumaran, IGI Publishing, ISBN-13:978-1-59904-985-8, 2008 



X.Shu and X. Li, “Relations among Mobility Metrics in Wireless Networks”, International 

Journal of Communications, Network and System Science, Vol. 3 pp. 207-283, 2008 

 X. Li and Guillaume Antran, "Dispatching Mobile Agents for DDM Applications", CAAI 

Transactions on Intelligent Systems, Vol. 3 No. 2, pp. 181-187, 2008 

X. Li and Guillaume Antran, “Large Scale Deployment A Mobile Agent Approach to Network 

Management”, Proceedings of The 7
th

 International Conference on Networking (ICN08), pp. 

614-619, 2008  

 

Xue Zhang, Zhuo Li, Sanglu Lu, Daoxu Chen, and X. Li, “Proportion-Integral Power Control for 

Wireless Ad Hoc Networks”, Proceedings of The IEEE Wireless Communications and 

Networking Conference (WCNC08), pp. 2289-2294, 2008  

Xiao Shu and X. Li, “Link Failure Rate and Speed of Nodes in Wireless Network”, Proceedings 

of the 3
rd

 IEEE International Conference Wireless Communications, Networking and Mobile 

Computing, Vol. 1, pp. 1441-1444, 2007  

X. Li, “Security in A Mobile Agent Based DDM Infrastructure”, Proceedings of The 

International Workshop on Autonomous Intelligent Systems: Agent and Data Mining, LNAI 

4476, pp. 114-123, 2007  

X. Li and JingBo Ni, “Deploying Mobile Agents in Distributed Data Mining”, Proceedings of 

The International Workshop on High Performance Data Mining and Application, LNAI 4819,  

pp. 311-331, 2007 

X. Li, “The Role of Mobile Agents in M-Commerce”, Proceedings of The 6
th

 Wuhan 

International Conference on E-Business, 2007, pp. 403-408, 2007 

X. Li and Guillaume Autran, “Implementation of Tag Representation in Prolog Virtual 

Machine”, Proceedings of The International Conference on Programming Languages and 

Compilers,  pp. 883-889, 2006 

X. Li, “Distributed Systems”，Science Publisher, China, ISBN7-03-016760-0, Book, 309 pages,  

2006  

X. Li, “On the Implementation of IMAGO System”, International Journal of Computer Science 

and Network Security, Vol. 6, No. 2A, pp. 107-118, 2006 

 L. Song, X. Li and J. Ni, “A Database Service Discovery Model for Mobile Agents”, 

International Journal of Intelligent Information Technologies, Vol. 2, No. 2, pp. 16-29, 2006 
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• Elected to IEEE Senior Member level in 
November 2006. 

• Invited keynote speaker for the upcoming 
conference on Wireless Applications and 
Computing 2007 (Lisbon, Portugal, July 
2007). 

• Best Paper Award for “An Agent-Enabled 
System for Personalizing Wireless Mobile 
Services” at the 10th Americas Conference on 
Information Systems (AMCIS2005), Omaha, 
Nebraska, USA, August 2005. 

 
• Recipient of the Wes and Mary 

Nicol Entrepreneur Award: 
(value $10,500) for the best 
business plan for a wireless 
startup company, Carleton 
University, 2000. 

• Third place in the North 
American ACM/IBM Quest for 
Java (1997) for my Web-based 
Distributed Computing System. 

 
Research Activities  
 
Research Interests 

• Service-Oriented Computing, Software Agents, Middleware, Wireless/Mobile 
Computing 

 
Current Research Summary 
 
Seamless Integration of Software Agents and Wireless Mobile Services 
 
My current research focuses on the seamless integration of software agents, which are 
autonomous application entities that act on behalf of the user, and the wireless Internet. Users 
with handheld wireless devices, mostly mobile, have different needs, motivations, and 
capabilities from wired users. Future intelligent wireless applications and services must be 
designed from the ground up by taking fully into account the new design dimensions made 
accessible by wireless technologies. While several research projects have been carried out in the 
areas of software agents and the wireless Internet, the two are not well integrated. There are two 
main reasons why Web site operators are not willing to let agents run on them: (1) security issues; 
(2) many commercial Web sites make money from advertisements, and if agents are going to do 
the work then who is going to see the ads? I have supervised a graduate student that investigated 
several approaches for integrating software agents into existing Web servers including: (1) deploy 
a custom-made web server, which has a built-in mobile agent platform; (2) deploy a separate 
mobile agent server, apart from the regular web server; (3) extend a regular web server to make it 
mobile-agent-ready. I have designed an agent platform called Havana that can be used to 
seamlessly integrate agents into the existing web infrastructure by deploying a separate agent 



server apart from the Web server. However, Havana is not just another agent platform – it is 
based on an architecture we have designed that enables businesses to form partnerships and offer 
value-added services. Such novel approach allows us to address the security, privacy, and social 
implication issues. The Havana platform is designed to support both, wired and wireless end-
users. This research is supported by NSERC and the results have been presented and published in 
conferences and journals (see list below). 
 
This work is complemented by another research project that investigates the discovery, selection, 
and interaction with wireless web services. Currently, I am supervising three PhD students and 
two MSc students who are working on research related to Service-Oriented Computing (e.g. 
ranking of Web Service, service composition, and web services for healthcare). 
 
I am also interested in computer science education, and the integration of leading-edge 
technologies into the classroom to add excitement and satisfaction to help in revitalizing CS 
education. 
 
Recent Publications 
 
Al-Masri, E., and Mahmoud, Q.H.: A Framework for Efficient Discovery of Web Services across 
Heterogeneous Registries. Proceedings of the IEEE Consumer Communications and Networking 
Conference, Las Vegas, January 11-13, 2007. 
 
Maamar, Z., Mahmoud, Q.H., and Derhab, A.: Enabling Ad-Hoc Collaboration Between Mobile 
Users in the MESSENGER Project. To appear in Springer’s Cluster Computing: the Journal of 
Networks, Software Tools, and Applications, special issue on Advanced Networking and Web 
Technologies, 2007. 
 
Mahmoud, Q.H., and Yu., L.: Making Software Agent User-Friendly. In IEEE Computer, Vol. 
39, No. 7, July 2006, pp. 94-96. 
 
Mahmoud, Q.H., and Yu, L.: Havana Agents for Comparison Shopping and Location-Aware 
Advertising in Wireless Mobile Environments. In Elsevier’s Journal of Electronic Commerce 
Research and Applications (ECRA), special issue on Mobile Technology and Services, Vol. 4, 
No. 3, 2006, pp. 220-228. 
 
Mahmoud, Q.H., and Maamar, Z.: Engineering Wireless Mobile Applications. In the inaugural 
issue of the International Journal of IT & Web Engineering, Idea Group, Vol. 1, No. 1, January 
2006, pp. 58-73. 
 
Mahmoud, Q.H., and Wang, Z.: Customizing and Delivering Mobile Services using Software 
Agents and CC/PP. In Proceedings of the IEEE Consumer Communications and Networking 
Conference (CCNC2006), Las Vegas, Nevada, USA, January 8-10, 2006, pp. 1114-1118. 
 
Mahmoud, Q.H., and Zahreddine, W.: A Framework for Adaptive and Dynamic Composition of 
Web Services. In the Journal of Interconnection Networks (JOIN), Vol. 6, No. 3, September 2005, 
pp. 209-228. 
 
Mahmoud, Q.H.: Revitalizing Computing Science Education. In IEEE Computer, Vol. 38, No. 5, 
May 2005. pp. 86-88. 
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Current Research Summary 
 
Spatial Relations Between Multidimensional Objects 
 
Space plays a fundamental role in human cognition. In everyday situations, it is often viewed as a 
construct induced by spatial relationships, rather than as a container that exists independently of 
the objects located in it. Spatial relationships, therefore, are thoroughly investigated in many 
disciplines, including cognitive science, psychology, linguistics, geography and artificial 
intelligence. Since they act as a connecting link between visually perceived data and natural 
language, an important part of research naturally deals with two types of tasks: those related to 
the translation of visual information into linguistic expressions (e.g., automatic digital image 
analysis and description), and those related to the translation of linguistic expressions into visual 
information (e.g., spatial query processing in Geographic Information Systems).  
 
Our research is largely devoted to the development of mathematical and computational models of 
spatial relationships. Tasks of the first type (i.e., related to the translation of visual information 
into linguistic expressions) require from such models various capabilities. We have introduced 
the notion of the F-histogram, a generic quantitative representation of the relative position 
between 2D objects. We have shown that the F-histogram is a powerful tool with many 
applications. For example, a system for linguistic scene description (a language-based 
interpretation of spatial regions and their relationships) was designed, with the support of an US 
Office of Naval Research grant. The system was combined, at the Naval Research Laboratory, 
Washington DC, with a multi-modal robot interface. The goal was to provide the capability of 
natural human-robot dialogs using spatial language, and to exploit linguistic expressions for 
navigation of a mobile robot in an unknown environment.  



Initially, the objects considered were 2D objects, and the spatial relationships were mainly 
directional (or projective) relationships. We now examine other objects and relationships, and 
also other applications of the F-histogram. Work on the modelling of topological spatial 
relationships for Geographic Information Systems has been undertaken, and the notion of the F-
histogram has been extended so that 3D objects can be handled. Analysis of 3D Magnetic 
Resonance Images and design of Virtual Environments are two examples of potential 
applications. Moreover, we are working on the development of models dedicated to tasks of the 
second type (i.e., tasks related to the translation of linguistic expressions into visual information). 
These models are characterized by different capabilities, and we have introduced a new concept: 
the concept of the F-template, which is dual to that of the F-histogram. 
 
The modelling of spatial relationships is a complex problem. It is also a dynamic research area, 
with countless applications, in many disciplines. Our latest research has been into the 
development of a system for automatic linguistic indexing of images using spatial relations, and it 
is conducted in collaboration with the Psychology Department, Applied Cognitive Science. 
 
Recent Publications 
 
L. Wawrzyniak, D. Nikitenko and P. Matsakis, “Speaking with Spatial Relations,” Int. J. of 
Intelligent Systems Technologies and Applications, Special Issue on Intelligent Image and Video 
Processing and Applications: The Role of Uncertainty, vol. 1, nos. 3/4, pp. 280-300, 2006. 
 
S. Coros, J. Ni and P. Matsakis, “Object Localization Based on Directional Information: Case of 
2D Vector Data”, ACM-GIS’06 (14th Int. Symposium on Advances in Geographic Information 
Systems), Arlington, Virginia, USA, November 2006, Proceedings. 
 
P. Matsakis, J. Ni and X. Wang, “Object Localization Based on Directional Information: Case of 
2D Raster Data”, ICPR’2006 (18th IAPR Int. Conf. on Pattern Recognition), Hong-Kong, August 
2006, Proceedings, pp. 142-6. 
 
X. Wang, J. Ni and P. Matsakis, “Fuzzy Object Localization Based on Directional (and Distance) 
Information,” WCCI 2006 (4th IEEE World Congress in Computational Intelligence), Vancouver, 
British Columbia, Canada, July 2006, Proceedings, pp. 256-63. 
 
L. Wawrzyniak, D. Nikitenko and P. Matsakis, “Describing Topological Relationships in Words: 
Refinements,” FUZZ-IEEE 2005 (14th IEEE Int. Conf. on Fuzzy Systems), Reno, Nevada, USA, 
May 2005, Proceedings, pp. 743-8. 
 
P. Matsakis and D. Nikitenko, “Combined Extraction of Directional and Topological Relation-
ship Information from 2D Concave Objects,” in Fuzzy Modeling with Spatial Information for 
Geographic Problems, Springer-Verlag Publications (M. Cobb, F. Petry, V. Robinson, Eds.), pp. 
15-40, February 2005.  
 
M. Skubic, S. Blisard, C. Bailey, J. A. Adams and P. Matsakis, “Qualitative Analysis of Sketched 
Route Maps: Translating a Sketch Into Linguistic Descriptions,” IEEE Trans. on Systems, Man and 
Cybernetics, Part B, vol. 34, no. 2, pp. 1275-82, April 2004. 
 
P. Matsakis, J. Keller, O. Sjahputera and J. Marjamaa, “The Use of Force Histograms for Affine 
Invariant Relative Position Description,” IEEE Trans. on Pattern Analysis and Machine Intelli-
gence, vol. 26, no. 1, pp. 1-18, January 2004. 
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• intelligent and ubiquitous computing 

 
Current Research Summary 
 
The field of user-adaptive and context-aware systems is one with many unanswered research 
problems. Successes in creating adaptive systems will have a major impact on most types of 
computing and information science, especially those that provide or exploit information. 
Tutoring, training, advertising, knowledge extraction, and information analysis are all 
domains for which this research could be a key enabling technology.  

Within the field, Judi’s research is focused on the exploitation of multiple dimensions of 
context (user task, tacit knowledge, domain of interest) to provide the best possible 
adaptation for the user.   This requires a system that not only understands multi-
dimensional contexts but also has a solid basis for making decisions that will result in the 
best adaptation.  This research is concentrated in two thrusts: modeling mechanisms for 
multiple contextual dimensions and human factors and usability measures for adaptive 
systems. 
Current investigations focuse the feasibility of using the knowledge representation 
constructs emerging from semantic web research (description logics and ontologies) to 
represent different aspects of context.  A combination of description logics and probabilistic 
reasoning to capture the dependencies between the different dimensions can allow reasoning 
that flexibly incorporates knowledge about all types of context.  A recently begun industry-
funded research project is pursuing this particular research direction. 
The usability and effectiveness of adaptive and context aware systems is difficult to 
determine for several reasons.  The field is new and a consensus about what makes a system 
useful has not been reached.   While Human Computer Interaction research is applicable and 
useful, there are enough differences between an adaptive system and a static one to force 
different experimentation approaches and to make difficult comparisons to past HCI work.  
Additionally, since many context aware systems are also distributed and employed on mobile 



systems there is an additional requirement to evaluate the effects of mobility and 
distribution.    Judi’s second research is to identify experimentation and evaluation 
techniques that can be used to evaluate adaptive systems and to contribute to the 
development of a consensus about what makes an adaptive system usable.  This consensus 
will enable adaptive systems developers to create systems that truly make the best choices 
on behalf of their users.  An NSERC Discovery grant funds much of this research and an 
application for a CFI grant to obtain the hardware and software for a usability lab has been 
submitted. 

 
Recent Publications 
 

Xu, M., J. McCuaig, et al. (2006). An Adaptive Comprehension Assistant. Educational 
Multimedia and Hypermedia  (EDMEDIA 2006), Orlando, FL, AACE. 

McCuaig, J. (2006). Software Architecture and the Semantic Web. In Essential 
Software Architecture. I. Gorton (ed.), Springer: 239-252. 

Cowell, A., Sanfillippo, A., Havre, S., Thomson, J., & Whiting, M. (2004). An 
advanced analytical environment for scientific discovery within continuous, time 
varying data streams, Workshop on Ambient Intelligence for Scientific Discovery  
(SIGCHI workshop). Vienna: ACM. 
Gorton, I., Haack, J., McGee, D., Cowell, A., Kuchar, O., & Thomson, J. (2004). 
Evaluating agent architectures: Cougaar, aglets and aaa. Paper presented at the 
Software Engineering for Multi-Agent Systems II. 

Thomson, J., Cowell, A., Whiting, M., Paulson, P., & Butner, S. (2004). Knowledge 
signatures for information integration. Paper presented at the Ontologies, DataBases, 
and Applications of Semantics for Large Scale Information Systems (ODBASE)- Poster 
Proceedings, Agia Napa, Cyprus. 

Gorton, I., Thurman, D., & Thomson, J. (2003). Next generation application 
integration: Challenges and new approaches. Paper presented at the Proceedings of 
International Computer and Software Applications Conference, COMPSAC 2003, 
Dallas, Texas. 

Thomson, J., Chappell, A., & Almquist, J. (2003). Enterprise middleware for scientific 
data. Paper presented at the Proceedings of the International Conference on Enterprise 
Information Systems (ICEIS), Angers, France. 

Thomson, J., Adams, D., Cowley, P., & Walker, K. (2003). The role of metadata in a 
scientific archive. IEEE Computer, 36, 27-34. 
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Research Activities 
 
Research Interests: 
Computer and communication networks, next generation wireless cellular networks 
(UMTS, 1xEV-DO and HSPA), wireless and mobile sensor networks, wireless mesh 
networks, fourth generation (4G) heterogeneous wireless data networks and systems, 
mobile and wireless computing, ubiquitous and pervasive computing, performance 
evaluation of communication networks, and communication protocols and algorithms. 
 
Current Research Summary 
 
Future wireless and mobile networks will rely on multiple radio access technologies, 
including cellular networks, Wireless LANs (WLAN), e.g. IEEE 802.11 WiFi (Wireless 
Fidelity), personal area networks, e.g. Bluetooth, and multi-hop/ad hoc variable topology 
networks. Seamless intersystem mobility across such access heterogeneity will be the 
capital feature in next generation, labelled Fourth Generation (4G), wireless networks. 
This change in the technological landscape further challenges today's radio systems by 
the increasing amount of capacity-demanding services, which span from traditional 
conversational audio to conversational video, voice messaging, streamed audio and voice, 
interactive gaming, Web browsing, file transfer, and emailing. No single radio system can 
effectively provide multi-service delivery if Quality of Service (QoS) is to be maintained. 
This poses serious issues to networking researchers on both the provider and the user 
side. Recent interest has been in interworking the different but complementary radio 
systems that together can provide an unparalleled level of service delivery. The objective 
of this research is to distinguish and devised effective resource management techniques 
and architectures for 4G wireless networks. A further inherent objective is to realize 
design methodologies that emphasize mindful considerations of the mobile terminal's 
limited capabilities, including battery lifetime and processing power. Moreover, we will 
propose architectures for end-to-end QoS across such platforms and evaluate alternative 



technological or methodological approaches for QoS service delivery. Research in this 
area will offer personalized service delivery over the most efficient/preferred network, 
depending on the user profile and the type of data to transmit. The following summarizes 
the major research problems that I am investigating in this research project: 

• A Cross-layer Mobility Framework for 4G Wireless Heterogeneous Networks 
• QoS-based Resource Management Adaptations Techniques for Wireless 

Heterogeneous Networks 
• IP Multimedia Subsystem (IMS) for Interworking between UMTS and WLAN 
• Policy Control in IMS-based Networks 

 
This research project is funded by NSERC’s Discovery Grant and NSERC-Collaborative 
Research and Development Grant, with H. Hassanein from Queen’s University, and Bell 
Canada as industrial partner. 
 
Recent Publications 
 
• Bader Al-Manathari, Nidal Nasser and Hossam Hassanein, “Method for Optimal Packet 

Scheduling for Wireless and Mobile Communications Networks”, US patent # 60/860487, 
Nov. 22, 2006. (Patent) 

• Sonia Ben Rejeb, Nidal Nasser, Zièd Choukair and Sami Tabbane, “Modeling End-to-End 
QoS Management and Real Time Agreement Protocols for Resource Reservation for 
Multimedia Mobile Radio Network”, accepted in Computer Communications, Elsevier, 
February 2007. (Journal) 

• Nidal Nasser, “Modeling and Optimization of Vertical Handoff Decision in Heterogeneous 
Wireless Networks”, accepted in the International Journal of Communications (JCM), 
February 2007. (Journal) 

• Bader Al-Manthari, Nidal Nasser and Hossam Hassanein, “Packet Scheduling in 3.5G High 
Speed Downlink Packet Access Networks: Breadth and Depth”, IEEE Networks, 
January/February issue 2007. (Journal) 

• Ahmed Hasswa, Nidal Nasser and Hossam Hassanein, “A Seamless Context-Aware 
Architecture for Fourth Generation Wireless Networks”, accepted in Springer's International 
Journal on Wireless Personal Communication, January 2007. (Journal) 

• Nidal Nasser and Hossam Hassanein, “Optimized Bandwidth Allocation with Fairness and 
Service Differentiation in Multimedia Wireless Networks”, accepted in the International 
Journal of Wireless Communications and Mobile Computing, Wiley, December 2006. 
(Journal)  

• Nidal Nasser, Ahmed Hasswa and Hossam Hassanein, “Handoffs in Fourth Generation 
Heterogeneous Networks”, IEEE Communications Magazine, Vol. 44, No. 10, October 2006, 
pp. 96-103. (Journal) 

• Nidal Nasser, “Heterogeneous Wireless Networks: Resource Management and QoS”, 
Handbook of Resource, Mobility and Security Management in Wireless Networks and 
Mobile Communications, Y. Zhang (ed.), Chapter 6, pp. 171-192, Auerbach Publications, 
CRC Press 2007. (Book Chapter) 

• Esmailpour, M. Jaseemuddin, N. Nasser and O. Bazan, “Ad-hoc Path: an Alternative to 
Backbone for Wireless Mesh Networks”, accepted at IEEE International Conference on 
Communications (ICC), Glasgow, Scotland, UK, June 2007. (Conference) 

• Nidal Nasser and Yunfeng Chen, “Enhanced Intrusion Detection System for Discovering 
Malicious Nodes in Mobile Ad hoc Networks”, accepted at IEEE International Conference 
on Communications (ICC), Glasgow, Scotland, UK, June 2007. (Conference) 
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Research Activities  

• validity and reliability of user-centred design 
• sociability in online communities 
• usability of in-vehicle information systems 

 
Validity and Reliability of user centred design (UCD) 
Over the last couple of decades, UCD has increasingly become an important part of 
software and product development. Its roll in increasing return on investment is well 
established and as a result, it has become an important development tool whenever end-
users can preferentially choose products based on ease of use. My research in this area 
focuses on commonly used UCD techniques and their validity and reliability. In 
particular, I am looking at the effect of think aloud protocol in usability testing; how 
expertise is used in selecting usability participants; and the use of eye-tracking in 
usability testing. 
 
I am also interested in turning graduate students into competent UCD professionals and 
understanding how best to achieve this goal. To do this, I choose research projects 
relevant to the software industry and as a result, have successfully found and placed 
graduate students in research scholarships and internships with local companies (e.g., 
RIM and Quarry Integrated Communications). These placements are attractive to 
industry as they are frequently subsidized by the government (e.g., ACCELERATE and 
NSERC IPS programs) and allow companies to develop relationships with potential 
employees. 
 
Sociability in Online Communities 
In addition to the UCD research, I am interested in studying online communities, with a 
particular emphasis on looking at how communities develop and engender participation. 
Our research has examined the role of lurkers in communities, the levels of friendship 
developed in online communities, whether there are technical barriers to participation, 



and how management and policies affect community use. Our current focus is on online 
communities as end-user ‘help’ systems, their effectiveness in this role, and how these 
communities sustain themselves. 
 
Usability of in-vehicle information systems (IVIS) 
IVIS is a billion dollar industry with tremendous growth potential over the next decade. 
In the last five years in-vehicle navigation systems have gone from being obscure and 
expensive options to being relatively common place and inexpensive (<$200). Whether 
these systems are usable and safe is an important research question not only for users of 
these devices, but for manufacturers/designers and policy/law makers. Through surveys, 
field studies and the use of the DRIVE Lab driving simulator, we have investigated the 
learnability of and satisfaction with these tools, and the effectiveness of design and 
evaluation guidelines for these tools. 
 
Recent Publications 
Andrews, D., Nonnecke, B., & Preece, J. (2009). Online community personalities: 
Characteristics that influence participation. Paper to be submitted to Behavior & Information 
Technology. 
Li, C., Nonnecke, B., & Trick, L. (2007). A coordinated framework for evaluating the usability 
of adaptive in-vehicle information systems. Paper presented at The Society of Automotive 
Engineers (SAE) 2007 World Congress. 
Desroches, P., Varden, A., Nonnecke, B., & Trick, L. (2007). Validating driving simulators: Do 
simulators and circuit tracks yield similar results for moose-related research? Paper presented 
at The Society of Automotive Engineers (SAE) 2007 World Congress. 
Calak, P., & Nonnecke, B. (2007). Guidelines for the design and evaluation of in-vehicle 
navigation devices: Their usage and value. Paper presented at The Society of Automotive 
Engineers (SAE) 2007 World Congress 
Abdelsalam, W., Desroches, P., Famewo, J., Nonnecke, B., & Varden, A. (2006). Effectiveness 
of in-vehicle warning modalities, an experimental study. Paper presented at the Canadian 
Multidisciplinary Road Safety Conference, Winnipeg, Manitoba. (awarded best technical 
paper) 
Li, C., Nonnecke, B., & Trick, L. (2006). NaviQ - a user satisfaction questionnaire for IVNS. 
Paper presented at The Society of Automotive Engineers (SAE) 2006 World Congress, Detroit. 
Nonnecke, B., Preece, J., & Andrews, D. (2006). Lurking and public participation in 
discretionary online communities. Electronic Commerce Research Journal, 6(1). 
Noel, E., Nonnecke, B., & Trick, L. (2005). A comprehensive learnability evaluation method 
for in-car navigation device. Paper presented at The Society of Automotive Engineers (SAE) 
2005 World Congress, Detroit. 
Nonnecke, B., Preece, J., Andrews, D., & Voutour, R. (2004). Online lurkers tell why. Paper 
presented at the 2004 Americas Conference on Information Systems (AMCIS), New York, NY. 
(nominated best in conference) 
Andrews, D., Nonnecke, B., & Preece, J. (2003). Electronic survey methodology: A case study 
in reaching hard-to-involve Internet users. International Journal of Human-Computer 
Interaction, 16(2). 
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• Computer & Information Security, Watermarking & Copyright Protection  
• Analysis and Design of Algorithms, and Databases 

 
Current Research Summary 
 

Our research covers a number of areas. 
 

1. Watermarking, Steganography & Copyright Protection  
The growing worldwide interest in the MP3 technology, the advance in 
telecommunication bandwidth, and portable equipment has resulted in the frequent illegal 
distribution of MP3 files and other copyrighted or sensitive files. Many legal restrictions 
have been attempted, but with little success. In the area of Computer Security, we are 
designing and implementing algorithms that can be used to embed digital signatures in 
MP3s and Video files (MPEG) that can authenticate the source and trace the path of 
distribution of files illegally distributed. 
 
2. Computer Systems Security 
We have also designed a program that can help protect users from keylogger software. 
Keyloggers are a danger to computer users, and have been used for fraudulent opening of 
new accounts, and identity theft. This has been published at a Computer Security 
Conference and received very good reviews [8]. We are also developing protocols for 
security in wireless technology (as may be used in emergencies like accidents in mine 
shafts or terrorist attacks) and ad-hoc networks [3, 5]. 
 
3. Algorithm Analysis and Design 
In the area of Analysis, I have come up with a new and more convenient method to order 
functions by Asymptotic Growth Rates [21]. This method works in most cases, better 
than L'Hopitals Rule, and yet requires significantly less expertise in mathematical tools 



such as Calculus. The few restrictions it has are mostly not applicable to the analysis of 
Computer Algorithms. It was emphatically found useful when applying it to determine 
the Threat of a Deterministic Polynomial Time Algorithm for Primality Testing In 
Applied Cryptography [11]. The results of experimental work corroborated the 
theoretical findings. Other work in this area include Enumerability of Infinite sets and the 
design of a parallel algorithm for determining the Inverse of Matrices. 
 
4. Steiner Trees and FPGA Routing 
I am also currently working with a number of graduate students and professors in VLSI 
routing and FPGA routing using Steiner Trees. (Steiner Tree Problem may be described 
as: Given a weighted graph in which a subset of vertices are identified as terminals, find a 
minimum-weight connected subgraph that includes all the terminals.) 
 
Recent Publications 
 

C. Obimbo and B. Salami. A Parallel Algorithm for Determining the Inverse of a Matrix for use 
in Block Cipher Encryption/Decryption, to appear in Journal of Supercomputing (Kluwer), 2007. 
 

C. Obimbo. T-Priority Resolution: A Resolution Refinement Strategy, to appear in Journal of 
Automated Reasoning, 2007. 
 

C. Obimbo, W. Wang, J. Tian, G. Grewal. Fingerprint Enhancement and Segmentation. 
Proceedings of the Conference on Artificial Neural Networks in Engineering, St. Louis, MO, 
USA. November 5-8, 2006. 
 

C. Obimbo, J. Ni. A Multi-Bit Watermark Generation Algorithm with Properties of Error 
Correction. IASTED Conference on "Communication, Network, and Information Security" 
(CNIS 2006), Cambridge, Mass., October 9-11, 2006. 
 

C. Obimbo, F. Haji, L. Lindsay, and D. Patel. Security Framework for Supervisory Control and 
Data Acquisition, Automation Systems and Networks. IASTED conference on “Communication, 
Network, and Information Security” (CNIS 2006), Cambridge, Mass., October 9-11, 2006. 
 

C. Obimbo, B. Salami. A Grey-level Image Watermarking Method based on Block DCT and 
Statistic Correlation Adjustment. IASTED conference on Communication, Network, and 
Information Security" (CNIS 2006), Cambridge, Mass., October 9-11, 2006. 
 

C. Obimbo, L.M. Arboleda C., Y. Chen. A Watchdog Enhancement to IDS in MANET. IASTED 
conference on "Wireless Networks" (WNET2006), Banff, Canada, July 3 - 5, 2006. 
 

C. Obimbo and Y. Zhang. An LSB-Based Watermarking Algorithm for Grayscale Images. 
IASTED conference on "Communication, Network, and Information Security" (CNIS 2005), pp 
118 - 124, Phoenix, AZ, November, 14 - 16, 2005. 
 

A. Koso, A. Turi, and C. Obimbo. Embedding Digital Signatures in MP3s. Internet and 
Multimedia Systems and Applications (IMSA) 2005: "Copyright and Security." (IMSA) ed. M. 
H. Hamsa. pp 271-274. Honolulu, Hawaii, USA, August 15-17th, 2005. 
 

M. Xu, B. Salami, and C. Obimbo. How to Protect Personal Information against Keyloggers. 
Internet and Multimedia Systems and Applications (IMSA) 2005: "Copyright and Security." 
(IMSA) ed. M. H. Hamsa. pp 275-280. Honolulu, Hawaii, USA, August 15-17th, 2005. 




