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K4 YA 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

Image Recognition

GPU computation

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
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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,
computer games, music composition, autonomous driving, etc.

One recent area I 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.

*2016 Special Research Project

In 2016, I received a special grant from my department to conduct research on autonomous
driving (2 0 16 #FEEH T 2S5 %2, 150 M), 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 path following, lane-keeping, and obstacle avoidance using the

Robocar.

RoboCar 1/10 (ZMP #t)

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

3. Research results for 2016

1. Tad Gonsalves and Sano Kazuya, Machine Learning for autonomous lane keeping,
ACSE2016, Rome, July 2016.

2. Tad Gonsalves and Stefan Munk, Genetic Algorithm aided learning in Traffic Lights
Recognition, ACSE2016, Rome, July 2016.

3. Takafumi Okuyama and Tad Gonsalves, Fine-tuning Convolutional nets for image
recognition, SDPS2016, Florida, Dec. 2016.

4. Tad Gonsalves, Emergent Intelligence, Invited Talk, University of South Florida, Sarasota
Campus, Dec. 2016.
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5. Tad Gonsalves, Emergent Intelligence and Machine Learning, IC-LYCS2017, Okinawa,
March 2017.

6. Tad Gonsalves, Artificial Intelligence: A Non-Technical Introduction, Sophia University
Press, March 2017.

4. Collaborative research activities

I organized a special session in the “Society for Design and Process Science” international
conference, held in Florida in December, 2016. One of my MS students presented his research
paper in the conference: Fine-tuning Convolutional nets for image recognition, SDPS2016,
Florida, Dec. 2016 (Takafumi Okuyama).

5. Educational activities

Under-grad courses taught

English for Science & Engineering (Courses: Com Skills H), Knowledge Engineering,
Simulation Engineering (Green Science Program), Information Literacy, Javascript

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

Under-grad thesis directed

1. Route following in autonomous driving

2. Optimal path for autonomous driving using the A* Algorithm
3. Vehicle recognition using feature extraction

4. Pedestrian recognition using convolutional nets

5. Traffic signs recognition using the Backpropagation Algorithm

Grad courses taught

Simulation Engineering, Introduction to Artificial Intelligence (Green Science &

Engineering) Information Science Seminar, Grad School Informatics Exercises.

Master’s thesis directed

1. Genetic Algorithm and Neural Network for learning path following and lane keeping

2. Calculating semantic search ranking score

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

doing things and then learning from their experience. I am also using the MOODLE effectively
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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. I 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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A DARRPRZT BN D, 2HFERMERHO TERBEHE T - 0 72 S8R
HCOBFADOEE %, [KFED D LN LHRAT 20 ERH 5 L Bbhb,
MRECFI (T 78 | T E TORBGRRE  (TRECFIERE) TRECE 1T BEm) |
MRECFET BREMBE) ) CHIE<FETHLN, 2o —#HORENRBEETH-
720, NEOEMBARF 3 Tho7lo 0T 5FENEL L, TIHRIFEROEY - itz E)
D557, B avOMBETHIRANROMEB LT 2O0NKNEET, FELEY
720 BT T D ICR F o T EHEFHENRILD 5, BER B E OFREVE &
D, —HEOBEONAEDRLE LNKNEE Bbh b2, KFpziig Sk 5574
DFFNFERIIL, TTETHNENREL T EEDIDE5720,

M oHF - RO REELEG O 238G - AEICEE S T, NADOHE R I %1
ZENTWRVWOTERONERKET D, DA E L TORESOEE DL, B
a2 > CESBRAZ KK T 272 L, FHERZZZTHaONTIR L, Bkz
FFoTH b x0T, UZHED ANBILD Z LTV Lizuy,

TEAET B THRED D FEICE 2R O FrlC TEE MR R
T =~ ThDHMN, FEEOMNK 2 f (T7F 2 M- 23— —51) ORI IR %
WONBETZ0T, 200 ONEEZEEL T, FREOEH - CHEOER 2 & [5E
Bompitt) OEAEZREEY ARy, 2FHERE L LTI LIE5, 2
IT U — NEE b B o, BURECEN RS e ERL AR LoD, TOEK -
KA LI, HEELLRLTVERZ,

. BBEHERUNDIEE) (PNEIINOFR, FERACERALTLES Y, 77 2 HE0%
OU—X L 7 N —T e CCOIES LS A ET,)
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W BT - B TERER  BTHEEEE - B IR ER (ZER) - A0
MRER - KERHY R EAREEEE - BB ¥ — A

BRI TR A0 T RAE - HE D e — ¥ B RE - kA
B ko hU— s HIEER

W OBCEEE  BOEREICEAT - Y = 7Y N ER

(#4)
BSOS E T (RINS) WFJE 2 (KRS & Z O8] (2016/11/28
~12/02) BFSERINC RS (fRa# : KEFRAE GIULAS))

8. {LEEBIRE), ZOM (LoEAICEENAVEERHIUTLEIE U TR LT ZE0,)

O ATk L RRICT, W TERBIERA T — A BT, A%y s %
0T LHOEE DRI I =, AERORN R Eh RBEICH LT Ao T

Uk
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Department: Information and Technology

Name:  Fabien Trihan

1. Please specify research area and keywords

Pure Mathematics, Number Theory, Arithmetic Geometry

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) 1 hope todevelop the Geometric Iwasawa Theory of abelian varieties

and more generally of motives over varieties over finite fields.

3. Research results for fiscal year 2016

Published Papers:

King Fai Lai, Ignazio Longhi, Ki-Seng Tan and Fabien Trihan,
Pontryagin duality for lwasawa modules and abelian varieties, Transactions of the AMS,
https://doi.org/10.1090/tran/7016

K.F. Lai, I. Longhi, K.-S. Tan , F. Trihan, The Iwasawa Main conjecture of
constant ordinary abelian varieties over function fields, Proceedings of the
London Mathematical Society, (3) 112 (2016), no 6, 1040-1058.

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.
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Talks:

(2016) On the Geometric Iwasawa theory for abelian variety (University JNU, Harish Chandra
Institute, India, University of Strasbourg, Rennes, Tokyo Tech)

(2017) On the Equivariant Tamagawa conjecture for abelian variety over function fields
(Universidad Catolica de Chile).

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
2016

2) Project of collaboration with Prof. Nicole from Marseille  University who
visited me in August 2016.

5. Educational activities
-Math A, B and Tutorial for Green Engineer (Spring Semester)
-English for  Science and Engineering (Spring Semester)
-Seminar for 3rd year student (yearlong)
-Seminar for 4th year student (yearlong)
-Master course, Algebraic Curve (Autumn semester)
-Course on representation of finite groups (Autumn semester)
-l gave a talkfor a general audience duringthe opencampus day

6. Self-evaluation of educational activities
I received a mostly positive feedback from the students. | was asked to give a

solution to the quizzes and | do it this year.
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7. Activities other than educational research
| 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

(Off-campus)

8. Social contribution activities and others (Should there be any item that is not included in

the aforementioned, please specify as needed.)
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Bz T TR

K4 Rt

1. FESBHLF—TU—F (—BOARDNSE LB EEROF—T — RERALTLEEN,)

e . REE
F—U— R B RSEE, TR, 7 7 ARk

2. BT —~ (Bi%#Es o7 —vERAL, BHEOTRMERETE L T ES N, iz, &
ERBIUE, FEMELEL (L) FEOT—vE2LALTIEEN,)

FEAFREE ORG AL B O BRI LR

e R D Z R R R & IR R R

Double Bruhat cell b cluster 2% BIERE LT+

(RE)
MNUFTR Y FAH —REDTXTDY T AX—EROENKIEEZ5T-, K0E—0eTECE
DG DT,

ZHAFREDOBEBRLALNCR>TEZOT, THLIZOWT HHFZEZEHEF,

Double Bruhat cell b2 T 27 —H L BATHEFRIC X DR bR A IZHFEIZ 2> TE T
WHDTEVFENELRE L TNETZ,

ARUFEARR B OSSR KO HIEXFR ROBEEIZ OV, TP Th b, bbb ko
wEEETEZATHD,

T 77 Ay AR O BRI EZGT-OT. 2O LD e E AV R vy T EFEIR L2V,

3. 2016 EEDHFRR GitsE, FRREREOERY 2 M [ EERFHELEWEE BT — 4
N2 ZRTRAL TS, 22T ERRLE CEEIIEFEE TRRALTIEEN,)

RO AR Sz, £, 1RBHERTE, BT 1w TH D,

AR EE T 2T

S%IF ERRORLD AR BIEEDORIAF RORR LT, 7 728 - EBExEt

B LWIFE B OBIRIC b DA TEE T2,

4. RFENIMTEIT DIERIRLBIFEER CERPIE, FREERPIER L 4 ffEs TRAL T
SV, ZOML, RV T L EEHE, EIFTRBRREBRHDELL, ZAUTMA TS ZEN,)

Kailash C.Misra ##% (North Carolina State University)., TAHREEZ (AK%PD) &

T 7 7 A BRI OW TR FEMIZE 2 R TH, £, RERRAEDEARAIEE 7 T A4
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— R & R IEEIC OV TOERFR LFITH TH 5,

5. HETEE) (0N Lk, EREBRLEOBALAZLAL TS, #EAHUAOE 085
BT DEEER., £72137F A MRPEEMER R ERHV L7256 ZRITMA T ESW,)

P AGm . BUPALL BURECEA, RECAIT BR L INRE) | 1E SRECHEEE 1,

RS 111, REFESRTL, ¥ I —ul, 11, ZR3E0F%E1, 11, KRR VA, VB,

Master’ s thesis tutorial and exercise 1B, 2A

Seminar in Green Science and Engineering 1B, 2A

6. HEWEEH OB

HFE, HBICOWTRICKRE eI e o T2,

PEE O — A OB FAEOIEIZOWTIL, FAEDIEF IR E Y T K% A
T NED, BELGRIXOBEIZOWTIITFEL RIZEL S 4GP0 T EIZ EITEIT Lo
77

7. MEWHFERLNDOIEE (FNERTFNOEE, FBRALETALTLEE N, 77 ALK
DI—X 2 T TN —F R TOE b E R ET,)

(F)

8. HEEEIEE. ZOM (LoEBICEENRAVHEERHIUELEICE U TR LT EEW,)
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g fEHPE TR
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K4 i RR

\

=

1. MESHLEF—TU—F (—BOARIND LI CHBHLEBEOF—T— REDZAL T EEW,)

MFE T8y - AT EGE, (VB
¥ — U — R : Whittaker %%, Hecke B¢, ZHEHE— %A%

2. BIET —~ (BigEx CHRET—~ &AL, HEOFRHNEZZ TR L TS, E, &
ERbIE, FEFIROE L (HL) HEOT—vZFLALTIZE W)

[1] Iwahori Whittaker BE%k & #1At 5 a0 2R Bl im0 BFR fE A

[2] Schur % &Y — & BA%k DO MHE D fig i

]

]

(8] A1 7 —B%%) (Z50F)

[4] T8 L~ R ()

5] [ 44757 hAORBEIZHOWT]) (Z5HF)

(6] THEBOBEBRMEL T 1 U 7 LOBMTHREER] (40
[71 TV —~r¥— 2B EER (ZE0)

(BEMNTEGR O BB W THL &2 D TRRME] 2 S DR k72 B OPEE L HE Iz D
THFRICEI D ATV D AR T, T EGR O OHRRIZR ST, xR n B
ODRENLZDOWEEIZOWTHITZIT> T\ 5 . BRI, MERYHEATHD
Casselman [ Z B, MTEGR, > 2 —UV MU % 2 7 RBEGHORBGm 2 HEMIC
W5 Z Lk v, Iwahori Whittaker BIEtOMWE O 217> T <. —J, ZHEE—XH
BOWEOMA L LT, MGt LOMEEmMESRE WS Z 2icky, R0
WEZIT-> <.

3. 2016 EREDOPFRMBE ik, FRREFORMY A bk [ EERERAKHIERN 07—
N=2 B TRAL TS, 22T, ERRRZ CEEIIERFEE TRALTIESN,)

[1] Iwahori Whittaker Bg%t & Casselman [EEIZ DT

JRFT AR L E 28 S AL 7 MR TR ARBBCRE O AR o3l R PR BUCKE U, a8 Y[ & 22 ] 0 LR o 28

W2 B4 % Casselman fH&EIZ W T, D.Bump D L7 F v —/ — k “Hecke algebra”

ZiIXU®, BESCEROFAE%Z L, Iwahori Hecke BRICE D H LWT 7' —F T O\ THFSE

DT,

[2] Euler-Zagier ! Z & ¥ — ¥ B O yL3E L LT, Schur BA%® tableau £/RrOFELIM & L

TEFHK LT Schur ML EY — % ([Schur £EY —# %) LML) ITx L, 2015 4
JE DO#FFE T B 7= Phuksuwan F(Chulalongkorn K57) & O HLFIFIEE X HIZHEE L, (L
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AR (BEAT) bz EFEMEEZED . REEOHFRICE O TIE, EARmmicko
S NAY I SRl

(1) Schur B2 >WTHI S 4L TV 5 (skew) Jacobi-Trudi formula, Giambelli formula,
dual Cauchy formula % D17 ERZ1GF 572 OICEE S D i#Eim % Schur £ EHE— ¥ B
BIZOWTITWY, TR HICHY T 21T ARRZ2 G2, £72/B 0N/ R )5, Euler-Zagier
ML EE— XKL E SN EE—ZBEKMOH LWBEIROKEEZ 57,

(1)) Schur £ &\t — ¥ B4 % quasi-symmetric BAZt OB 5225 F %L, Schur &
quasi-symmetric BAEIZPEIE L7=. Z Ui, combinatorial Hopf algebra & L CHIHILD
quasi-symmetric BIZDE QSym OFH LWEE L 25, ZOMEEICEY, QDR %E
quasi-symmetric BAEIZ —#{L L7=. £7=, QSym ® Hopf algebra &7/ 5 % @ duality
identity % 157=.

LLEDOBIERRIZOWT, MR 3R, G0 1A, FARRER (115 CEERES Q1) 23T
THEDOFERREREATHTZ.

4. RFENIMNTE T D IR RBIFETES) CERMZE, FRERTFLR &4 fER#EE TRALTLE
W, TOff, YURTT A RS, EI T RNV ELEL, ZHIDMATIEEW,)

[1] Ouamporn Phuksuwan (% 1 Chulalongkorn X%, STEC), LIl K (g K5 &

DO HL[EAFFE [Schur % & ¥ — 4 B4k

(2] “EMRmFEILFEE [(F130) ZEHE— 2L DI

[8] WF7edess 156 9 M ¥GRkctE D £ v ) Bl (B LIRS EHEESR & o LfE) 2016 F 5

A21A, EEXR

5. HETED (Y Lk, HBREERSOBAAEZEALTIEZS Y, #EHHAUAOE 0%
BT DEEIEE), 037 FA POEEHMERR EDRHV E LT ZHUTMZ TS ZE W)

(1)

BLES

(Forw] BHEEAEG, T — V1, BT, EREPREE 1,
(%) Differential Equation for natural phenomena

k] 7=V - 77 2l By, FlEEEE I, €5 — 11,
AEZEMSE 1T

ELECRIZE  [Cluster algebras and Crystal bases |

(544)
L

6. HEFEBHOHOTM (1Y L EARERBICOWT, BET7 07— FORRECRR, MY, L
R FEORAFER R OB S 2 EICH ML, TR USSR T 2 R0 % O W E S EZIZ OV
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TRALTLEE,)

(1135 R BE %R

HEMELHZ I AN, RELVAR—FoRE S RESEZ. HflEFRORE Th
o772, ZOIEHPEC DWW THrICiti TRARIZIEA L7z, 100 AE#E 2 DIEELEN W
0, < OFEP P E THKZ R BREICHEATHD EE U,

[2] (B?)Differential Equation for natural phenomena

kx 70 ARBIG oM IBLG L P AR OO TR 2T oo, ZhIC XY, PATEY (M
HTREA) OBRFEMRATOLBEML LOHEREEZFIIHOT L LN TE L., FFERY
DWFFESTE LA WFRIZOW T TR L o i 28 & Lz, 2ol EIZHO>NT
TVVRBrT—varEBRR L, ERERTRIZE, FEPDERE S, WD
PED RS20 T O IRl % #5 7.

[BliEMmEEEE I, FRECEEE I

TR 1 TR BEGR, MBS 1T TR OEE 21T 7. BE7Y b
ZAERR L, WOBEITIUDICHIEI Y > O INS/NT A N&e{Tolz. INT A NEZIT D
BN EAN 2 700, RERMTIEL, FEAETXTOFPENT A ZRKOMIBREZAT
IBEB RN

47—V = -5 FF REHT

BRI TR 72 2A0MY D78, WMEFEOKREAIE PR YR & b, EBOFERIZT)
EVNTICHERZITo 7. HEMELZNIZHOE TH LY A, EL A — FoEE
bRESHER. Fio, EBRICHRESLEFEICEDOL 7=V =7 7T AEFTAEDIL T
LMICHONT, EREIC K 2B ELTHARZOR 8 BIHICEALLEZS, ZLDEE
EOBKZGIC ZENTE, TOBROEEICKNT, FBAICREICSNT 2241 £<
Ao, AIERGEIEESH G 20X I RBOBEBAEZRIT TVELLNEEZTND.

(6] & #%5 H R

B, REOIIL DI, HIERENEDO I A X&iTol-. 20w, ROBERIITDR
57 A NDOFE =L GLEMENS, FATBERAF > TREICRV M LA TET.
Fio, BEMIE BFEAETXTOFENT A ZRKOMMEAT 5 BN T,

7. BBEWERUSNDIEE) CANE- M 0ZER, SBRACETDALTEE N, 7 J AHERK
BOT—X L T N—T R TCOEMLELET,)
() BREE, 2017 AFRELE (0 FFRIUT)

(40 WINJ (B tE o £ 0) fiEE A
T ER A i S S L FAEE, BAE A N —

8. HEEBIEE., TOM (EROERICEENAVWEERHIUELEICS L CiRB LT EEW,)

Wepk 28 4EFERMFE - 2 FF22(B) [ Twahori Whittaker B DAt R BLGR 2> © OfiFH] |
(80 5 H)
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prg B TR

K4 A AT

1. FEGEHELF—T —F (—BOABRDNDE LB LEROF—T — FERALTLZEW,)

WFFE 78 ZACITHE O R B OMTTE, ALBEVEYE OHERE DATIE
F—U— K MREMWERE, TS g, IhEMEE R CE, AR, A
AAF R

2. MMET —~ (HEEEETHRET—~E2TAL, HEOTEMMREELITR LTS EEN, /-,
VENHIUT, FEERLEL () FFROTF—< 2R AL T ZEWN,)

T NA = — IR DI O fR ]
5 ZEMEPE AN SRS L IE 0 79 RE B - oD i
IR AF K] - D 1 B e i

(E%)
MOBERE, FRIZIMENCLE D B2 BT 22 HME LT, TAYNAL 2 —JF0M
FEREVEA R RECIE & N o T RS MR RO BERAE DT A B S8 e T 5 & & BT,
ZOERMH D EFRPMOMBE D51 L)L TOMRPICE Y HA TS, Fo, Mk
AR T a—~ = OEREF 2T U, IO AR IS LB 725 THE 2 B 5 2hic
LEHEEZXTND,

3. 2016 FEEDMERE GhrrskE, FLRREOER) 2 MT [ LB KRFHBHEENEEHRT —
BR—=Z T RAL TS, 22 Tl BRI E CEE I EHAEX TRALTIEEN,)

PR IS PR B B L 72 53 F O FIERIZ B & T AC L 2 0 TR BE D E(IC DWW THRET 24T
ST, Flo, TAWINA—IR/IIBITHT A a4 NoOKREZHLNZT LD, TR
FeH A FOWRAEERE T T AV NA v —IRET /L~ U AN T OB 2L O fighT
EITH L& Hic, MRMROFERRIC KIET AL R Lz, 612, MlaLsEFR 1B
2=V = UDPPAREIC LDV AOREBEELLET L LEPOLNILE, ZAbD
i R e P R0 L TR LT,
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4. RENMNMZBIT 2RO IETEE CGLREIZE, SHRILFEFER S 2 @mERx TRALTL
EEW, Z0fh, LB A RS ISP R LD, ZAUCMA T EEN,)

T NA = —IRIC I T D R REHE AL O FE AR ORI (B IEFRERKRT)

5. HBEFEE (Y L-#s, EREYALOBALEZTAL T ES W, #EEH DAL I 20575
I AHBEER, EETF A POBEHER AR ENH Y £ L5 2z TS EEW,)

AR R, MR R R, E A O R, B TSR, €I —
b FoEYRT LR, AN ARRTEEI S —
Basic Biology (uih=— %)

6. BBEEEBOB TN Y L EAaRERBICONT, %7 7 — FORELHR, HE.
LR — FMEOERARER R OMAE I MEZEICH OO L, TR LUZRISHT 2R 05 % OUE R FIT D
WTERALTLZEN,)

HHEfarh#2FL ) [Basic Biology
ATEIZEIC3HFAEZ MR L LEEEMBA, #FITHEFE X 1FEROLERATHL, £
LHbLFPET U — FTCIERE Wi AR TR Y . —EDORREBHTVD LE L TWD,
SHRDMBRABT ORI L FRAE DM LTS O TWVE 20,

[ 222058 )

BRI Ch<WEAMBTEROFAED 2014 FFENLZITFANTWD, B2 D5 0 U F
27 ATHFELTERPFENZNENO MG L RRRZTE) U CAHRENRICRHA TN D
LKL TWD, PAOBAVLVBETEL L), SORIBEHEORE L IFEDOREICE
L oY AN

7. BEMEUNDIEE) FNEREINOER, FERALEZBALTLES N, 77 2L
BFEOT —X L T I N—F e ETCOEB LS ET,)

(FN) (7] ~"TAACNER, PARTER, BWEREER,
[(BRTF] B ERINER (ZER). BILLe2ZEER,
fis BiZ H . STEC ZHR
[ TR 2RHEH o Vo — Y RERFHER, 247 7 AL
(*745h)

8. L FMIEE . EDOM (LXLoEBICEENARVWEERSHIUTLEICE U TR LT ZE0,)
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BIVE] TR T

K4 5

1. MMRESGEBLF—TU— R (BOARDDD LB EEEOF— T — RETZALTLEEN,)

WM E . HHRry NU—7, B - 3y NT—7 1%, BT/ A - B
% —U— K : Internet of Things (IoT), ANTZHIHE (Al) %y FTU—7,
bkl , R, BedERt Y ry hU—7

2. BT —~ (f4ExoMET—~4TAL, HROTEMMEZEZDR LTSN, 72, &
BERBIE, FEERLEL (L) 0T —< 2 AL T EEN,)

OANTHEE AD) Ry hU—7

O E 2 Wil oy hU—2

O%F 5 B EhmE T 27 A (56)
ORZ— R A—=Z VTV AT A

ORTA FAR—=ZDOHDIERNZ AT TARE LA
OFnditE®) - HEE N

(E)

(1) Internet of Things (IoT) ZhNEEd M-S %2 H = 56 B oV xry hU—
7 DIKHEET) - mEEInE

Y ) =R ThDHAY— M A—F (UG ER) OIRBEEENE, ZhEzdR— T
DML Ry NU— 7 OREROTEE LTV D,

W EIMASHO T LAY Y =R [Z<v— F A —=FZ—OFERIBIZOVT (FRL 26 4
4 H2H) ] IZEuE, PR FEEETICY—E AT U TR TORBEHE~A~Y— A=)
REINDTETHD,

(2) NLHgeE (A) Fv 7 E2HWEER Y o — Ro/NE - (K EE 1L
ARBIEZR U TV H A LE(E 2 BT D mEEEIST B0 A T Y A X & T E B R
DOWFFEZ LT 5,

3. 2016 FEEDMIRRRE Gacssk, FoRELOEH) 2 M [ LB K FHEHEWRIERT — ¥
NR=Z JHTRAL TSI, 2T, SRR EZ CEEIIEFEXT TRALTIESIN,)

AOC 4 A, [EBRERE L E, pAEESEERL 1 IF, 2 fRofdiTEaRs (WTP2016, MWE2016) T
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DWFFEERFER AT To. ZERFZUTO 2 TH %,

(1) 2016 4 BFIFHBETFR @EY A =7« NEEDHIHE) 2%E L,

2008 £E B 8 AR, FLEHLAN T —# _N— X (BUEITHBBITET — & ~—2) @#F L LT,
WED THEFEE & LTERESNERIF2#EERICIEL T — 2 "= A2 84 5y
MATH L, BRI,

(2) D 12016 - FE~A 7 mERIEHRGHAEa T2 M) TEFE QD) &%
B LT,
DA EIE OFRGT « 3UE] LW ORI LT, SRR OB EZ AT 5 2
& THHEE 2, 456MHz (995MHz~3, 450MHz) & W 9 SRR RFE 2 SR8 U7z, Y HIL 14 4 Ok
(= hU—1541) BBMLT,

4. REZERMTEBIT DILFEIR R FEIEED GLRZE, Pl L2 msEs CRALTLE
X\, ZFofh, YURYT A, HBES, I T —BEALRHVELED, TRIEMATIEE,)

5. HEBETEE) (Y L%, EREVRCOBALALZTAL T IV, #HRH S OE I 0%
BT DHBEIEE), L7 %A NOBEEHER AR E0H 0 £ Lb 2Tz TS EEN,)

BWY 77— (i), EERY WEAGE LR, 2 X)), [BET&E] FdEE T
FoRAuE, (BFTE] ErmiEs, (ETia] #Teghm (FRE D), @Exy hv—7
VAT A, Br¥ Ry hU—7 K, COMMUNICATION AND NETWORK ENGINEERING, IH#¥ET
FEBRL, HHRHETRERI, EIF—n11, BIF— 1, ¥R, ¥,
B EBFITHPIF—ILITA, BR - EBEFTHPIF—LIB, EX - EFITHPIS
—/VIIA, ER - BFLEEIF— VOB, KEBEE 1A, KR¥EREE 1B, KFPH
BHIA, RFEHETB

(BB SRFPIR R G WSS BN O B~ Rl 2 0 & L <5~

(FF54) BN PERE B R B B M BRI I

6. HBEFRBOBECIME (Y Lm EARRERBICOWT, BET V7 — FORECRR, WY, L
R OB SR B OB S 2 BT O A L, T3 L7m AUk 2 AR A 4 O U Sz S U
TRALTLEEN,)

@ERY NU—7 VAT A
HHEfE > 27T LD EEAL - ZHRMET 2T, BRBIE - BOEBIRIES OB RE, &
SOBfERARE DT - [k - T - ek - EH R LD L HEIT TEExy hUv—27

AT L] OEFZTHAURHBETEN T2 L T& 5, 2, MBEREEE), IEXBEE
), TTHES ] FOEFERLZIUST LA bAHATH D,
O, HERLVR - MEZHICEESELTETH D,
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7. BEWERUSNDES) PRI 0ER, BERAEEZTDALTLES N, 77 A ALE04
BOU—X 7 N—TFR ETCOEMGELET,)

() Wy hUV—rFEMERES £R, MBI A—xy PNV —IFAR &
B, 1HHRE LR A =8, HRE LR TREZR, #1277 2FE (04£K)

FHEHRBETS BE YA =T s PITEES JSBEIN T —F X—2 @,
EzA{EUEJﬂOD%E%Faﬁészﬂﬁﬁ‘éi%ﬁ&ﬁu WEFMEES B8

W

(

5,534

%)‘

aa% ﬁﬂ

=
Kl

ﬁ

8. HEEWEE), oM (ERoEAICEEINAAVHFENHIUTLEICE L TRE LT ZEW,)
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pig AR TR

K4 SR JAr

1. MELSFELF—U—F
WF5E55 5 EHomiE T, *y MU —27 2T 5058
F—U—F: (FH@BERY VU—2, Fu baj)r, BEEE, X —F v b

2. MET—~

MBI A N — I U 7B T 22— REGEEEBE L7 AV T BT L TY XA

NEEEME ZB L7227 J—2h A FE]

[(ZA~— I TR2AERNWZA~Y— N7 3 VHHEORBKET 7Y r—>a )

[a 5 oV igm %y b U— 2 2B HiEEfE 5

(RF 4T Ry hU—212BT 5815 7

RUVEOEEEEBLIZ N7 AR— 7 a halBIOT 7w AKRA v MEINE)

[SDN \ZH1F 2 7 a — DN AED W\ ED T80 7 v —il{#

(2 — P REREEBR LTINSV NT T ¢ 7l

[V FF v 3N EHERREDTDDOAT 4 7T 78 AF#E 7o k=)

[Coded Slotted ALOHA (CSA) % V) 7z All-to—all J@1E 3 X ONE(E 5 /)i H oo H
(B%)

MEFRIE R 2 PO e Lok y N —x 0 FHifo RERL - BE L - @il X
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