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K4 YR AX H v K (TAD GONSALVES)

1. Research area and keywords
Research Field : Design of Expert systems, Evolutionary Computation, Swarm Intelligence,
Machine Learning, Applications of Al, parallel programming.

Keywords: Expert Systems, Soft Computing, Genetic Algorithm, Optimization, neural networks.

2. Research themes

Application of Evolutionary Computation techniques to solve problems of the type:
Optimal design of business and service systems

Minimization of energy consumption

Optimal staff allocation and team building in project management

Optimizing capacity problems

Computer games

Computer music composition

Autonomous driving

Most real-world applications involve a large number of variables. Designing a system with
efficient and optimal performance invariably leads to a combinatorial optimization problem,
which cannot be solved by conventional computational methods. Evolutionary algorithms are
designed to solve these types of combinatorial optimization problems in a reasonable amount of
time. This method is an approximate, but intuitive approach based on making a computational
model of the evolutionary processes that are found in nature. Evolution is a random process with
starts with a limited set of objects, subjects them to evolutionary process which in the long-run
results in the suppression of the defective objects and the emergence of better-fit or optimal
objects.

The Evolutionary Algorithms work on a similar principle. They start with a small number of
random solutions to a given problem and apply evolutionary operators to these solutions. After
many repeated runs (called generations), the inferior solutions are eliminated or replaced and only
the superior solutions with respect to the numerical value of an objective function are allowed to
evolve.

This approach is meta-heuristic in nature, meaning it is domain-independent and hence can be
applied to a wide range of problems. In my research, I have attempted to apply this optimization

technique to problems in domains like service systems, project management, railway engineering,
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computer games, music composition, autonomous driving, etc.

One recent area [ have started working on is machine learning. Traditionally, neural networks
and backpropagation algorithms are used in machine learning. My original contribution to this
research field is the introduction of Evolutionary algorithms to drive the neural network learning.

The performance is found to be an improvement over the backpropagation algorithm.

*2015 Special Research Project

In 2015, I received a special grant from my department to conduct research on autonomous
driving (2 0 1 5B T sedilif2e, 210 ). 1 purchased roboCar 1/10 from the
Japanese ZMP company. This robot car is 1/10™ the size of a real car and has all the functions of
areal car. My lab is developing machine learning algorithms for lane-keeping, obstacle avoidance,
signal observing, road-signs recognition and pedestrian recognition using the roboCar. The aim
is to develop a safe and fully-functional autonomous driving prototype program. So far, we have

successfully experimented with lane-keeping and obstacle avoidance.

RoboCar 1/10 (ZMP #1)

http://www.zmp.co.jp/products/robocar-110?lang=jp

3. Research results for 2015

1. Tad Gonsalves, Board Games Al, Encyclopedia of Information Science and Technology, (4™
ed.), 2016, to appear.

2. Tad Gonsalves, The Summers and Winters of Al, Encyclopedia of Information Science and
Technology, (4™ ed.), 2016, to appear.

3. Tad Gonsalves, Feature Subset Optimization through the Fireworks Algorithm. International
Journal of Computer Science Engineering, Vol.4, No. 3, 2015, pp.211-218.

4. Fernandez Rodriguez, A. Fernandez-Cardador, A. Cucala, A.P. Dominguez, M. Gonsalves,
T.; Design of robust and energy efficient ATO speed profiles of metropolitan lines
considering train load variations and delays, IEEE Transactions on Intelligent
Transportation Systems, Vol. 16, no. 4, 2015, pp. 2061-2071.

5. Tad Gonsalves and Takafumi Shiozaki (2015). Solving Capacity Problems as Asymmetric
Travelling Salesman Problems, International Journal of Artificial Intelligence &
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Applications (IJAIA), Volume 6, Number 1, pp.53-65.
(http://www.airccse.org/journal/ijaia/current2015.html)

6. Kazuya Sano, Tad Gonsalves: Genetic Algorithm and Neural Network for Autonomous
Driving, SDPS2015, Dallas, Nov. 2015.

7. Tad Gonsalves and Yasuaki Nishimoto, Data Clustering through Particle Swarm
Optimization driven Self-Organizing Maps, [IST2015, Bali, Feb. 2015.

8. Tad Gonsalves and Takafumi Shiozaki, Ant Colony Optimization for Capacity problems,
ARIA2015, Zurich, Jan. 2015.

4. Collaborative research activities

I organized a special session in the “Society for Design and Process Science” international
conference, held in Dallas Forthworth, Texas in November, 2015. Two of my MS students
presented their research papers in the conference:

1. Genetic Algorithm and neural network for autonomous driving

2. Optimization of feature selection by using Particle Swarm Optimization

5. Educational activities

Under-grad courses taught

English for Science & Engineering (Courses: 2F, H), Knowledge Engineering, Simulation
Engineering (Green Science Program), Information Literacy, Java Programming, Information

Technology Experiment I & II (Coordinator), Department seminar.

Under-grad thesis directed

1. Design of Planet Wars game playing bot using the Gravitational Search Algorithm.
2. Designing parallel programming framework for Evolutionary Algorithms in JAVA.
3. Word stemming using Firefly algorithm and neural networks.

4. Computer music composition using the Fireworks Algorithm.

Grad courses taught

Simulation Engineering, Grad School Information Science Seminar, Grad School
Informatics Exercises.

Master’s thesis directed

1. Swarm Intelligence techniques for machine learning.

6. Self-evaluation of educational activities
In all my lectures and seminars, I have adopted the “learning by doing” approach. Quite a

few of the classes are held in the computer rooms. So the students get a hands-on experience in
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doing things and then learning from their experience. I am also using the MOODLE effectively
so that the students can login and continue their study from remote locations. Apart from the
lessons, extra reading material, exercises and drills are also uploaded on the MOODLE site.

Another approach I have adopted is to teach English indirectly to the Faculty of Science &
Technology students. Some of the coursework slides are only in Japanese, some only in English
and some bi-lingual. This approach exposes the students to terminology and contents in both the
languages.

Nowadays, most of the students are addicted to their cell phones and getting their attention
in class is increasingly becoming difficult. I enforce a zero tolerance policy to the use of cell

phones in class.

7. Activities other than educational research

*Class teacher (on campus)

I am the class teacher (77 7 AH{T) of the first year under-grad students from the academic
year 2015. The major job is organizing the orientation camp and guiding the incoming students
in the registration of the compulsory and elective courses and charting a study plan for the four
years of university education. The class teacher is expected to personally guide the study and
university activities of the student till they graduate.

The Department of Information and Communication Sciences leases about 160 laptops every
year so that each student gets a personal laptop for class-work, programming, course work and
home study. I was in charge of selecting the laptop specifications and of making a deal with the
hardware supplier. [ am also in-charge of maintaining and updating the laptops and helping the

students when they have problems operating the machines.

*Conference Committee member (off campus)

I am a Committee member of the following international committees & conferences:
1. Academy & Industry Research Collaboration Centre (AIRCC)
2. Conference on Computer Science & Information Technology (CoSIT2015)
3. Society for Design and Process Science (SDPS)
I am a reviewer of the following international journals:
1. Journal of Soft Computing, Elsevier

2. Journal of Artificial Intelligence
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Department: Information and Communication Sciences
Name: Fabien Trihan

1. Please specify research area and keywords

Pure Mathematics, Number Theory, Arithmetic Geometry

2. Research theme

I study p-adic cohomology, elliptic curves and classical conjectures related to them
like Birch and Swinnerton-Dyer conjecture, Iwasawa theory of elliptic curves over

function fields of characteristic p.

(Prospects)
I hope to develop the Geometric Iwasawa Theory of abelian varieties and more

generally of motives over varieties over finite fields.

3. Research results for fiscal year 2015

K.F. Lai, I. Longhi, K.-S. Tan, F. Trihan, The Iwasawa Main conjecture of constant ordinary
abelian varieties over function fields, to appear in the Proceedings of the London

Mathematical Society.

K.F. Lai, I. Longhi, K.-S. Tan , F. Trihan, The lwasawa main conjecture for semistable abelian
varieties over function fields, Math. Z. 282 (2016). no. 1-2, 485-510.

Conferences (as speaker)
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http://www.ams.org/mathscinet/search/journaldoc.html?cn=Math_Z
http://www.ams.org/mathscinet/search/publications.html?pg1=ISSI&s1=338943
http://www.ams.org/mathscinet/search/publications.html?pg1=ISSI&s1=338943
http://www.ams.org/mathscinet/search/publications.html?pg1=ISSI&s1=338943

University of Istanbul, September 2015, Workshop on Iwasawa Theory, Series of lectures on Geometric

Iwasawa Main Conjecture for abelian varieties.

February-April 2016: on Geometric Iwasawa Main Conjecture (New-Delhi, Allahabad, University of

Strasbourg)

Research Stay

March 2016 Harish Chandra Institute, Allahabad
March-April 2016 University of Strasbourg

4. Collaborative research activities both on and off campus

-JSPS Grant 2015-2019,

Title Geometric Iwasawa Theory

1) With David Vauclair of the university of Caen who visited me in August 2015
2) Project of collaboration with Prof. Huyghe from Stasbourg University

5. Educational activities

-Math A, B and Tutorial for Green Engineer (Spring Semester)
-English for Science and Engineering (Spring Semester)
-Seminar for 3rayear student (yearlong)

-Seminar for 4w year student (yearlong)

-Master course, Algebraic Curve (Autumn semester)

-1 gave a talk for a general audience during the open campus day

6. Self-evaluation of educational activities

I received a mostly positive feedback from the students. | was ask to take more into
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account the difference of background and skills of the differentstudents, Iplan
to do that for this academic year.

7. Activities other than educational research
(On-campus)

-I attended the monthly meetings of the math group and of the faculty
-Committee member of English for Science and Engineering

-Committee for entrance exam at the University

8. Social contribution activities and others

| attended the Orientation Camp 2015
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[1] Iwahori WhittakerPd$ & fHA &5 Blam O BAFRAE

[2] CasselmanffE

[3] Schur ZHEE—# B BARA

[4] KEEFmAYSchur PRI%KL

(6] TREBSEOME ) (AHF)

(6] T#EMmy R L 28T T v (Z4)

(7] T AR BT T V) (R4)

[8] TA Study on Eisenstein series over finite fields] (KRZFFEWFZE)

(B2 T BGR OB ICB N THL LD TR & b DRk 22 B O MEE 2B S
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3. 20155 FEDOHFERE GhcER. FREREOEHRY A M [ EBREHEREHREERT —
AR=2NIFTTRALTLE I, 22 Tl ERRRE TEE L ITHEEEE TRAL T EZEWN,)
[1] Casselmanfi&HIZ-DUNT
Iwahori WhittakerPAZu N HERK T X7 FILZERIZDOWT, O BRI & Casselmanik/i
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HOT v 7T LEERL, EORINELHER L.
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