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(TAD GONSALVES)

1 Research Fidd and keywords
Research Field Evolutionary Computation, Swarm Intelligence, Deep Learning, Autonomous
driving Keywords. Soft Computing, Deep Learning, Convolutional Networks, GPU computing.

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

Application of Degp Learning techniques to solve problems of the type:
Computer games
Computer music composition
Autonomous driving
Image Recognition

GPU computation

(A) Evolutionary Algorithms

Engineering and business application problems involve a large number of variables. Optimizing
these kind of systems involving alarge number of variables leads to a combinatorial explosion which
cannot be solved by conventional computational methods. Evolutionary agorithms 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 asimilar principle. They start with asmall 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
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applied to a wide range of problems. In my research, | have attempted to apply this optimization
technique to problems in domains like service systems, project management, railway engineering,

computer games, €tc.

(B) Deep Learning

Applications of machine learning agorithms to image recognition involves very intense
computation. Even high-spec multi-core desktop CPUs like intel i7, 19 need several days to compute
modest size models. To overcome the CPU limitations, recently Al researchers have moved on to the
use of Graphic Board Units (GPUs) for performing image recognition computations. Hundreds of
cores on the GPU working in parallel greatly reduces the computational time. | purchased a couple of

Nvidia P100, GTX1080 Ti, and RTX2080 GPUs to deepen the research on lane detection, obstacle

detection, pedestrian detection and traffic signals and signs detection and recognition in autonomous

driving.
This year we further extended our autonomous driving Deep Learning models to include the
following:

0] Lane-lessdriving: Most of the driving on city roads and streets is easily achieved because there
are lanes to guide the autonomous vehicles. However, in the countryside and in the mountains,
there are no lanes to assist driving. Secondly, it is difficult to train a simulation program to
drive in such a setting, because no “lane-less driving datasets’ are available. We created our

own datasets and trained a simulation agent to learn lane-less driving.

(i) Pedestrian hazard detection: Pedestrians getting onto the road from the footpaths and
unattentively crossing the road are some of the biggest hazards to autonomous vehicles. We
developed a system to gauge the level of danger posed by the pedestrians based on their
distance from the car and their current behavior.

(iii) Driver monitoring: Human drivers engaged in driving for long hours on the highway at times
feel drowsy and tend to lose control of the vehicles. We designed a driver monitoring system
that constantly keeps a check on the aertness of the driver by analyzing the face images taken
by the car inside the vehicle. The system looks for the eyes, in particular. If the eyes are open,
the state is considered to eb safe; if the eyes are closed even instantaneously, but repeatedly,

the system raises an alarm. The system learns by using a dataset containing faces of people.

3. Collabor ative Resear ch
In August 2018, | was invited by the University of South-Eastern Norway (USN) to take part in a
join-research program. We concentrated on the development of Machine Learning Programs, applied

to Robotics. | also gave two invited lectures to the academia and industry staff in Konsberg and Oslo.

Besides, | organized a mini-course for the Masters' students in USN. We are planning a future USN-

Sophia research collaboration and have applied for the Erasmus Fund Project.
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4. Resear ch presentation and publicationsin 2018

1. RinaKomatsu, Tad Gonsalves, Conditional DCGAN'’ s Challenge: Generating Digits, Alphabets and

Katakana Handwritten Characters, 33 ,
,2019 6 4 —7 ( ).

2. Tad Gonsalves, Deep L earning techniques for training a self-driving vehicle, 2019 International
Conference for Leading and Y oung Computer Scientists, IC-LY CS 2019, Okinawa, Feb 28 — Mar
3, 2019 (Invited keynote presentation).

3. RinaKomatsu and Tad Gonsalves, Effectiveness of U-Net in denoising RGB images, Proc. 6th
International Conference on Computer Science & Information Technology, CoSIT2019, Feb. 23-24,
2019, Dubai, pp. 1-10.

4. Junta Watanabe and Tad Gonsalves, | n-vehicle cameraimages prediction by Generative Adversarial
Network, Proc. 6th International Conference on Computer Science & Information Technology,
CoSIT2019, Feb. 23-24, 2019, Dubai, pp. 45-55.

5. TaeJun Moon, Noriyuki Nakamura, Tad Gonsalves, Obstacle detection and recognition using SSD,
2018 International Conference on Image and Video Processing, and Artificia Intelligence, Volume
Number: 10836, 8 November, 2018.

6. Akinori Adachi, Tad Gonsalves, White lane detection using Semantic Segmentation, Proc. 2018 2nd
High Performance Computing and Cluster Technologies Conference, Shanghai, Aug. 2018, ACM
publications, pp. 24-26.

7. Jiyao Chen and Tad Gonsalves, Autonomous Highway Car Following System Based on Fuzzy Control,
Proc. 2018 2nd High Performance Computing and Cluster Technologies Conference, Shanghai,
Aug. 2018, ACM publications, pp. 98-101.

8. RinaKomatsu and Tad Gonsalves, Removing noise from handwritten character images using U-Net
through online learning, Proc. SPIE 10836, 2018 International Conference on Image and Video
Processing, and Artificial Intelligence, 108360K (29 October 2018); doi: 10.1117/12.2514045.

9. Tatsuya Kurosaka, and Tad Gonsalves, Risk estimation for self-driving simulation using fuzzy logic
and genetic agorithm, Proc. SPIE 10836, 2018 International Conference on Image and Video
Processing, and Artificial Intelligence, 1083623 (29 October 2018); doi: 10.1117/12.2514031.

10. , U-Net :

, 2018, JSAI2018 , 32 (2018), ID 4M1-01, p.
4M101.

11.Takafumi Okuyama, Tad Gonsalves, Jaychand Upadhay, Autonomous Driving System based on
Deep Q Learning, 2018 International Conference on Intelligent Autonomous Systems (IColAS),
Singapore, 2018, pp. 201-205.
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5 Educational responsibilities
Regular Courses Taught

Introduction to Artificial Intelligence, Simulation Engineering (Green Science Program),
Information Literacy, JavaScript Programming, English Communication Skills, Information
Technology Experiment | & Il (Coordinator), Department seminar.

Seminars Taught

Computational Linguistics, Social Informatics, Human Care Science

Under-grad thesis directed:

1. Machine learning for classification of music genre using text semantics of lyrics.

2. Lane-less driving learning using Unity produced data-sets

3. Pedestrian hazard estimation using Deep Learning

4. Deep Learning for developing a Connect-Four Playing Agent

5. Driver aert system by monitoring facial expression and eyes

6. Towards solving ajigsaw puzzle using various Al techniques
Grad courses taught:

Artificial Intelligence, Information Science Seminar, Grad School Informatics Exercises.
Master’ s thesis directed:

1. Deeplearning for denocising RGB images
2. Autonomous Highway Car Control System Based on Fuzzy Control

6. Self-evaluation of educational activities

In all my lectures and seminars, | have adopted the “learning by doing” approach. Quite afew
of the classes are held in the computer rooms. The students get a hands-on experience in doing things
and then learning from their experience. | am also using 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 | 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 classis
increasingly becoming difficult. | enforce a zero tolerance policy to the use of cell phonesin class.

7. Activitiesother than educational research

Home Room Teacher

| have been shouldering the responsibility as home room teacher ( ) for the under-
grad students who entered the university in the academic year 2015. The major job is helping the
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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. This year, in particular, | had to organize the time-table and

all the other details for the final thesis presentation of the under-grad students.

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. | was in charge of selecting the laptop specifications and of making a deal with the hardware
supplier. I am also in-charge of maintaining and updating the laptops and helping the students when
they have problems operating the machines. Towards the end of the academic year, | had to collect all

the 160 machines, check to seeif they were not out of order and return them to the lease company.

8. Extra-curriculum activities
Being the head of the publicity group of the Department, | am in-charge of organizing the Open
Campus in summer.
| am also a Committee member of the following international committees & conferences:
1. Conference on Computer Science & Information Technology (CoSIT2018)
2. Society for Design and Process Science (SDPS)
| am areviewer of the following international journals:
1. Journal of Soft Computing, Elsevier
2. Journal of Artificial Intelligence
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Department:  Information and Technology

Name: Fabien Trihan

1. Please specify research area and keywords

Research area: Pure Mathematics, Number Theory, Arithmetic Geometry

Keywords: Geometric lwasawa Main Conjecture, Function fields, elliptic curves.

2. Research theme
| 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)
| 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 2018

F. Trihan and D. Vauclair, On the non commutative Iwasawa main conjecture for abelian

varieties over function fields, to appear in Documenta Mathematica.

F. Trihan and D. Vauclair, Equivariant Tamagawa number conjecture for abelian
varieties over global fields of positive characteristic, Proceedings of the American
Mathematical Society - October 2018

DOI: 10.1090/proc/14417

4. Collaborative research activities both on and off campus

1) With David Vauclair of the university of Caenwhovisitedme in July 2018
2) Project of collaboration with Prof. Brinon from Bordeaux University who visited me
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https://www.researchgate.net/journal/0002-9939_Proceedings_of_the_American_Mathematical_Society
https://www.researchgate.net/journal/0002-9939_Proceedings_of_the_American_Mathematical_Society
http://dx.doi.org/10.1090/proc/14417

in August 2018.

5. Educational activities

-Math A, B and Tutorial for Green Engineer (Spring & Fall Semester)
-English for Science and Engineering (Spring Semester)

-Seminar for 3rd year student (yearlong)

-Seminar for 4th year student (yearlong)

-Master course, Representation of finite groups (Autumn semester)
-Member of the committee for the organization of the Entrance exam.

6. Self-evaluation of educational activities
Good teaching evaluation this year. Students request more feedback on their quizzes, so | will

improve this aspect. Also, | am starting to use Moodle for my class.

7. Activities other than educational research

(On-campus)

-Organizer of the monthly colloquium of the math group.

-Participation to the Open Campus.

(Off-campus)

| attended the monthly meetings of the math group and of the faculty.

8. Social contribution activities and others

I am editor of the Tokyo Journal of Mathematics.
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Main Net

Convolution
(1x1, stride = 1)

K
Bilinear Interpolation l Leaky RelLU
x0.5 Shared weights Upsampling
; layers

> -—N-»O»-m “'

Main Net CONCAtenation el
Readout Net

SEHE BRI 6T D BEE M~ THEE

by &

NOTE: MIT Saliency Benchmark will soon switch to sorting model performances by NSS

This decision has been made at ECCV 2016 saliency tutorial. See:

Z Bylinskii, T Judd, A Oliva, A Torralba, F Durand What do different evaluation metrics tell us about saliency models? arXiv preprint arXiv:1604.03605, 2016
M KOommerer, T Wallis, M Bethge Information-theoretic model comparison unifies saliency metrics PNAS, 112(52), 16054-16059, 2015

0 AUC-

AUC-
Model Name Published Code |Judd| S!M |EMD o [SAUCI CC INSS | KL |  pyre tasted [key) | SIMPle
@M@ |mimim (img)
Baseline: infinite \
humans (7] 092 1 0 088 081 11 320 0
| |
Taiki Oyama, Takao Yamanaka. Influence of Image first tostod: 14/06/2017
DenseSal Classification Accuracy on Saliency Map Estimation [CAAI 087 067 199 081 072 0.79 225 048 lasttested: 14/06/2017
Transactions on Intelligence Technology, 2018)
first tosted: 19/11/2014
SALICON Xun Huang, Chengyao Shen, Xavier Boix, Qi Zhao 087 060 262 085 074 074 212 054 Jast tested: 15/11/2015
Srinivas S S Kruthiventi, Kumar Ayush, R. Venkatesh Babu first tosted: 02/10/2015
DeoopFix DeepFix: A Fully Convolutional Neural Network for 087 1067 1204 080 0.71 078 226 0.63 last tested: 02/10/2015
predicting Human Eye Fixations [arXiv 2015)
first tostod: 24/06/2018
CEDNS Chunhuan Lin, Fei Qi, Guangming Shi, Hao LI 087 064 223 0.74 069 075 243 063 |last tested: 24/06/2018
first testod: 04/19/2017
Deop Visual 'W. Wang, and J. Shen. Deep Visual Attention Prediction Caffe for
Attention (DVA) [[IEEE TIP 2018) Matlab 085 058 1306 0.78 0.71 068 [1.98 064 llast tested: 04/19/2017

MIT Saliency Benchmark http://saliency.mit.edu
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