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ggv

R dMadi8 108 §ERF 1 SPHRFIHL S

Ee s ACED) CIREF AR BT
R (F2) Practice for AloT Fundamentals
AR S (GRR) d 3 BFRKEF Fip i
EENE W5 (s [T | BRIy 2#& AB 51
Fri 2 P 2
L - i (19 %o B 35 8 - &
& [ 13 Y F iz

AL 4 /5 IE A #(0~100)

LEFRIRRL 2 KA R AL L P2 aooga 4/ 85
LA T 2.9 7 plFTac 41 95

Satrerfa it a4/ 90

4.5 £ ¢ MR 4/ 80

ALFER L LR e R LB ATHEAES > AR i A 1A EZ
FEE AR 2 BFF A2 > MR A I EHFANE 2t a2 VR F
YoMz - BALFE A SR o EFF AR5 A2V 5F
Tavd MR A B RN S FPF M S AT TS 0 A2
FEIRAP P ESEEL LR EFAMEIN A I FE P TR
4 Beipli e ARGTRY FULEFTHRAMEEN T 2867
FoTEBRAAIFEFEZOEFTREES N R FIRE A
HVREF R N SRR T B P LR EE A
SR A AR NP FERPRENF T 2w B G
e R A I HWEFHABELANES 3 REL ARG ET
B S AT B RTI R )

The integration of artificial intelligence (Al) into various fields has
, become a trend in the development of new technologies. This course is the
- RF R advanced level of the three-stage Al courses, which teach students with
(Objective ) life science background to experience the applications with Al, and finally,
to have the ability on independently propose a viable project of Al. This
advanced level will strengthen the programming language ability and
implement of the internet of things (1oT) related with life science topics.
The Al part is mainly based on the built-in function library, letting
students feel how Al can achieve their own creativity. This course will

* | familiarize students with the combination of hardware and programming
language, and will help students to understand the principles and
functional limits of Al algorithms. Depending on the student's training
background and attributes, this series of courses has three major goals: 1.
To train students who have no previous experience on programing to have
the ability to learn any programming language. 2. To have the ability to
apply developed Al libraries with hardware Kits. 3. To train students can
communicate and collaborate effectively with professional engineers in
the future.

- Ligp L
( Prerequisite ) # | Computer programing and data processing
1. AloT * 2 Ay E 4w e JN A
2.8 v % AloT A 1 AF £ M2 ALY ~ $080 ~ e fa ~ A 147
v Eofche A &2, TWEEH G aET
N I fREAT Y A A EFEZ2E TR
AR 442 FED A
(Outline) 1. AloT foundation
2. Learning and applying the hardware, software, network, and Al
E functions of the AloT, and to understand the functional limits.

3. Understanding the mechanisms of several common Al algorithms.
4. Al project design and management
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N
( Teaching Methods )

AR TR BRY B

B =

Lecture, computer lab and AloT practical

I~%%3p

( References )

o Ay it 2016, AW fE Arduino I #3%3t r (¥ 39K), A RAL

o 5 WA %, 2018, Flag's £1% - B H 1 ivr Al 2 FRRER
S, EAR R

o WY %,2017, Flag’s £1% - pigFaiES & # &1 Arduino !
Al A 1 E T & 28R, M I0RA

s

* o RFER
( Syllabus)

CAlT A2 FErmpzZ A A %
. Arduino B # & CA25%3F % A H#_
. Arduino C #2337 » FFRY
. Arduino g | %l;‘?ﬂi%] gy

1

2

3

4 - H%Y
5. Arduino}éi?‘]%l;’?ﬁiﬁﬂii’{%_
6

7

8

- mHWEL

. Arduino #¥.4p B TR

ALFENE: BpEEY

AAFEREZ ALRRTF

A1 EFmprre]l - FTEhN L

10 A 2FErmerel - FEhagr 28
A1y mpre? - Al&2 5405

2. 41 Efmere? - Al&d Fhr o

13. Arduino C A2V 7 i : p 7B B EF Y Sl
1 EFEL S ST MR
IFELIAT] - R - BLEY Fok %
IFEL FR32 -4 1 R R BT
17 * 2 FEFmeEsqfir

18. 8 & & Bg4R 2 2r 3% 4

A
LA
A
A

i

1. Introduction to AloT hardware

2. Arduino development board and C programming language basics
3. Arduino C programming language intermediate exercises

4. Arduino sensors and output devices — hardware

5. Arduino sensors and output devices — software integration

6. Arduino online resources

7. Introduction to Artificial Intelligence: Machine Learning

8. Al Algorithm: Neural Network Demonstration

9. AloT Kit 1 — Introduction to Al Aquarium

10. AloT Kit 1 — Al Aquarium Applications and Variations

11. AloT Kit 2 — Introduction to Al and Biomedical

12. AloT Kit 2 — Al and Biomedical Applications and Variations
13. Arduino C language advanced: machine learning functions
14. AloT and its life science related applications

15. Project management — how to propose a viable project

16. Project management — how to communicate with engineers
17. Practical to AloT integration

18. Final report and presentation

(Grading/ Evaluation )

30% B¢ F L - PhIE
40% H & &AL E A %
30% AL 5H A

30% Mid-term report — project proposal
40% Final project
30% Final project presentation

A s ea (http s /)

https://tronclass.ntou.edu.tw/

# :x (Remarks)

AHMREIREERATAERERTFETE
PAIFFERIE Y AR P HAR d ) — Z PR B2 81 i
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Bl d#nxi® 108 ££4%

1 S HHER FAET L

A e A (P 2) Bk R

AR EH (F2) Make money on aquatic technology

A A (5) b4 o X adad 8 R
Gk ]+ g Mmdsr (L5 | Bgsin] | FfLri- & AFL
gL 2 5~ F P | A ERED R
L M- dsiete (19 sz B35 3y - &
W [3E 13 & £

B4 LR 4 /5 IE A $#(0~100)
191%@3“%—17 }\g% 17'234;}7'%‘1&7
2.9 R e £l 4/ _100

3.4 587 2R RE i 4/ _90

4.% £t & BG4 1 50

& ff”g‘\'ﬁh 4/ 90

R R e R LS R
2. AT ARESF AR Dl L BE RN
- RKFRE 1. Fully integrate the professional knowledge of school learning
(Objective ) - with the practice of industrial operation.
" | 2. Cultivating students ' correct thinking and skills in aquarium
management.
L okf®
s |2 kA w5
) 3.’k *x\,)]‘a‘aiﬁ‘—’_%‘f
=~ ABAE 4. ¥ Fobop g
(Prerequisite ) 1. Water Quality Science
e 2. Aquaculture Science
" | 3. Aguatic Pathology
4. Nutrition and Feed Science
1. k%% A5 gﬁp&a A ¥ P2 Rt LR
2. k%A AIHAE Y BT R
P8 ckEpEAAE 2 B RR
4, RFHEF 2T FEL ML Forn v
T, 5. 4rimiE* REPPIK L K
. ?I.H N 1. Application Status of aquarium products in Taiwan and
(Outline ) international industry
2. Application Status of Aquatic organism in global industry.
% | 3. Application Status of aquatic technology in industry
4. The correct thinking of aquarium management and the strategy of
winning.
5. How to use aquatic technology to make a lot of money.
LI (e SRt vl SRR 9 R R BRIAR
(‘Teaching Methods ) % | Multimedia lecture, whiteboard commentary, reality walkthrough
L &R RER%H
FENE =N 12, BRE B RREH
( References ) 3 B AR BT ETE D
&
S KEER ST IITEXE
( Syllabus) 2. REFE AR A r‘; %
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Lfﬁﬁ%ﬁi—ﬁ$
ﬁmﬁ;r 81

8.

9.

NoghkrwhERIO 0N AW®

Introduction of Courses and students self-introduction

Water quality management technology and equipment

Fish disease treatment technology and equipment

Feed nutrition technology and equipment

Management system and rule of water plant ecological aquarium
Management system and rule of reef ecological aquarium

Mass production technology and industrialization application of
aquatic organism

How to use aquarium technology to earn the first bucket of gold
Final reports & exams

= ~EEg ¢

R s

ﬁmiﬁ-lh ;_Féi

(Grading / Evaluation ) ®

Featured reports, written reports, written examinations

\‘iach(mm I

% :x (Remarks)
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Med@s%18 108 8258 1 $PREFATHEE

007

AR LH (P 2) kEFFRA
AL (B2) Application of aquarium accessories
AR NS (FEL) PR HE R
e kA RAE kAL B gFTE) - E &
Rl o 2 P g 2
TV i 2R S TRE G E
& [3E 1 E i3

Frsa 4 (B RATHIE P )

%%ﬁ:ﬁ*ué‘ﬁ/ﬂﬁm
2EBIFHAL L kAR 2 Y i) 90
2.5? R EELIRTR A 80
3. ¥ fR - faehie 4/ 100
AL ¥ihmei B4/ 80

1 BE AT RNE LB g @ ivlpI B &

d
2. 3 AFA Gk RFILY k£ B
- 3f{§ A i 1. The combination of the schools teach expertise and practical
( Objective) o operation.
= 2. The study of the professional knowledge and skills in the
management of the aquarium.
v KFE kAKX AE - ApE AR oRE
-~k
( Prerequisite ) - Water quality analysis ~ Aquaculture ~ Fish pathology ~ Nutritional
' science ~ Feed science
gg_ﬁg/ﬁ\ﬁ*%@:%wﬁﬁ it:;g B2 IR ea @ eEiFEr N, GE Y 3
t‘ y M= KA 22 X /] 5
KE DR AL g IR o
B S
(Outline) The explanation of the principles and the practical applications of
% | aquarium accessories and implications for aquarium culture and
management.
EORERE | e paai e
( Teaching
Methods ) # | Speech ~ Special Report
1. ++% B :¥(, ¥ Kaspar Horst, Horst E. Kipper) » 1993 » # = #
K E K 5
T gt dp v 2. % B #F(m ¥ Horst E. Kipper) » 1994 » £ = £ /4 -k -k %545
( References ) 3. % B :# (& ¥ Chris Andrews, Adrian Exell, Neville
Chrrington) » 1996 » BL¥ & 5 s #7217 o
.
¢ L3 19BigE A TEY IR LTk
2 HBER ” e
( Syllabus ) e A total of 19 topics, points up and down the semester, class 4 lessons
‘ every other week
N ;J‘—?E:L_ = ;\ 3

(Grading/

L RE4F 2 60% - ¥ 2% 40%
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Evaluation )

®

special topic report (30%) and written exam (40%)

A~ e Chttp s /)

( Web Site of Lecture

=
( Remarks )

31




W28 8 1098 2R %

008
18 B R FALTA A

FAREHE (P 2) 2HRY
R () Summer Internship
> V > < 2 4 : ':E g '.:] _:_'.
AR S (GRL) EAH % ;Jg )(
BB 3k ko A GPRETFLF BT X e SR * =
gL 2 i SAE S 2
. c i
L ’5"‘ RHP | 2019/7/1-2019/8/31
& [3E 13 5] G
5 A 4 )} ﬁ‘]%ﬁ’&{ﬁﬁé'ﬁ?i’é e {Eﬁ;li‘i‘b 4
T rEAEHER NS
DOREZEIETI%RTI R QFTFR ?ﬁe&@fﬁ?ﬂ
¢ 2 (3) "BERNHRZERLEY LI LA R
- EKEPH
(Objective) e (1) To provide opportunities for hand-on experiments; (2) To
i learn data organization and scientific report
4 2
- ~Aigfp ®
( Prerequisite )
& n/a
v RERERERL
= RHA R
(Outline)
# According to each laboratory
o %EREHETRI
T ?’Ig =% "’
( Teaching Methods)
3 According to each laboratory
o %EREHETRT
-r % ﬁ. B
(References)
3 According to each laboratory
o RERBRETRT
A~ HBER
(Syllabus)
3 According to each laboratory
mga ¢ FVRADERLRHRERLAXIFYL  TERFIVEFR
(Gradlng/ Evaluatlon )
& Lab scientific presentation and report writing

A~ #E gk (http 2 /7

( Web Site of Lecture Notes )

nnNotes) Notes)
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(Remarks)

FREFF FABEFTE FREAFTLRREZTE) FEOTRE >
BHRFEMERNHIEFR AL TEG - S BF 4 ¥ Pl SR PN
PABLLLH P Flamd S A A A S TER o R T
ALER L FHSFI RBIIFFL pl a0 T8
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Med s i+ 5108828 % | S HRPRAT L

HE LA (P %)

Python ~ biopython 4r galaxy # &34 F14 e 733k (€

HoAE AL (F2)

Python, biopython, and galaxy for transcriptome analysis in easy

steps
ARG 3 ) FEFRKE BE A ~Frz
e TRl N i -
Fri 2 kS 2
7Y By - B3
iR fé ‘?-JI & )
e Bz pFTRY &%“»F i{ﬁﬁ#—u
ﬁ S R 4 ’
rEAEHERRN
AArf B E 4 feorEiie 2 B F~ Map 4 2.8 4 5 python & {7 F
s FFE A AEITS N B E A F 3 o biopython EUe® DNA ~ RNA
fed-v Feopython 1 & o galaxy &4 % i ik v2 B4 HF
AR o AFARBR G P TAFIEET A -
-~ RKEPH
( Objectlve) This course is designed for students that have some background in biological
sciences but very little in computer programming. Python programming will
practice in easy steps. Biopython is a set of freely available tools for biological
# | computation written in Python. Using biopython, sequences of DNA, RNA or
protein are easily handled in python programming. Galaxy software framework is
an open-source application. Galaxy will be used to analyze transcriptome without
informatics expertise to perform computational analyses through the web.
RS SR
:‘i@ﬁilﬁ "2 ¥ épﬁ 5
( Prerequisite ) - )
% | Introductory courses on general biology
s i H ¥ 7334% (¥ ¢ * python - 12 biopython tutorial £ % biopython -
¢ * NCBI SRA 4 7% 4 45 transcriptome ® &t ¢ * galaxy o
Y A
(Outline) Python programming will practice step by step. Learning biopython
= will follow the tutorial in the biopython web site. Sequence Read
" | Archive (SRA) will obtain from NCBI. Manipulation of SRA will be
perform in the web site of galaxy.
¢ PS> EpFSEZ 2R AK 2d2h
- ‘&%"/i’f ~ Pﬁﬁkvﬁ‘ Pﬁ‘i\;fvm
( Teaching Methods) - ) ) )
# | Lectures and classroom discussions: mandarin
3 ¢ | WEB SITES: PYTHON, BIOPYTHON AND GALAXY
I~%33F
( References) -
% | WEB SITES: PYTHON, BIOPYTHON AND GALAXY
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* s F B iR

1% 0 FJAAhE

2/3 & @ python: read/write

4/5 i¥ : python: csv and xml

6/7 ¥ @ biopython: sequence

8/9 i : biopython: blast/xml

10/11 ¥ - galaxy

12/13 i : SRA: de novo assemble

14/15 ¥ © SRA: model organism

16/17 ¥ : DIFFERENTIAL EXPRESSION
18 : I %3tk
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( Syllabus)

5

Week 1: Introduction: an overview

Week 2/3: python: read/write

Week 4/5: python: csv and xml

Week 6/7: biopython: sequence

Week 8/9: biopython: blast/xml

Week 10/11: GALAXY

Week 12/13: RSA: de novo assemble OF TRANSCRIPTOME
Week 14/15: RSA: model organism

Week 16/17: DIFFERENTIAL EXPRESSION

Week 18: Concluding Remarks

E AR IR St TR

(Grading/ Evaluation )

3

PROGRAMMING SCRIPTS AND RESULTS
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( Web Site of Lecture Notes )
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FRHE (F2) The working principle of fermentation tank
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( Objective)
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”%ﬁﬁ%ﬁ§4zﬁiwﬁ§47?ﬁ AP A EEApM YR
BARA AL o PAR Y MR PR R CEROE 0 R R TR R
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#

This course uses the fermentor culture process to regulate microbial
physiological metabolism and protein production. Courses and
experimental are used to train students and let them understand the
basic concepts of bio-industry and other related fermentation
processes. In the course, the teaching assistant will lead students
operate the fermentor to cultivate and produced. By means of
experiment stimulates students to actively learn and seek knowledge
and further exploration. In order to achieve future integration with
the bio-industry.

Z ~higfp
( Prerequisite )

S R AR AL

| =

Biochemistry, chemistry experiment

Y A
(Outline)

it

FREEAET TR N B FEMNETRE
L R LA Tl Tkt x

FhE

5

The fermentation process implementation course includes the
operation principle of the fermentation tank, the operation mode of
the fermentation tank, the strain culture environment, and the
maintenance of the tank.

TRt
( Teaching Methods )

HEEENETRE REFEBHEF N R FL R G

#

Explain the operation principle of the fermentor, familiarize with the
operation of the fermentor, experiment and report to discuss the
ISSue.

I~%5%0
( References)

F PR S

| =

fermentor erxperiment manual

A OREER
(Syllabus)
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Explain the application of the fermenter and the type of
fermentation.

Introdation of fermentor and operating system.
Instrument installation and system operation instruction.
Explain the microb. strain culture environment.
Inoculation and culture microb. strain

Microb. strain sampling and sample analysis.

Slotting and washing vessel.

JNo s wN
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EFERT BRI FRFL EFFRIAE T A
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(Grading/Evaluation)
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At the end of the experiment, the examination and operation test

N~ en (http i /)

( Web Site of Lecture Notes )
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Global Marine Industry
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( References) E3
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Introduction to Biostatistics

et m GER) BHRFF i it
i s 8% 9 e SER -
ik 3 i Sk S 3
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o 4
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What you will be able to do after this course:
- ~% % p # (Objective) ® Describe basic principles of biostatistics and statistical test
3 methods
® Apply those principles and methods to do data analysis and
statistical testing
-~ A2 B # P
(Prerequisite ) &
AEPFERBIAESAV - HRFLAT PREILSFTEFRE
4 ﬂ‘%ﬂtfi‘f TRBFAFE MRS ERP I Y RS
EFOoPEBAFERAD IR ORPIZAARFTLIRFRET
(Outline) This <-:ourse c9vers t-he analysis .of' variance, muItu?Ie regressn?n
analysis, and time-series and prediction analyses. This course will
# | cover the basic principles, statistical methods in related food journals
for building an ability to understating statistical methods used in
article or reference.
s RE R kS S T TS A
( Teaching Methods) # | PowerPoint slides
¢
* Douglas C. Montgomery, Elizabeth A. Peck, G. Geoffrey Vining.
I~%720p 2012. Introduction to Linear Regression Analysis, 5th Edition. New
(References) E York City: Wiley.
e Brian S. Everitt, Graham Dunn. 2010. Applied Multivariate
Data Analysis, 2nd Edition. New York City: Wiley.
A A
BREAIT(-) R2EBR
RAELSH(D) EBEFR
Lo d7(2): = F1F 8B ks
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(Syllabus)
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Introduction

Analysis of variance: randomized complete block design
Analysis of variance: complete block design

Analysis of variance: two way ANOVA

Analysis of variance: literature discussion

Analysis of variance: literature discussion

Multiple Linear Regression

Multiple Linear Regression

Midterm

. Multiple Linear Regression

. Multiple Linear Regression: literature discussion

. Multiple Linear Regression: literature discussion

. Time-series analysis and prediction

. Time-series analysis and prediction

. Time-series analysis and prediction

. Time-series analysis and prediction: literature discussion
. Time-series analysis and prediction: literature discussion
18.

Final exam

;\gﬁ%ﬁ ¢

F 3k A (30%) 0 #F ¢ (35%) 0 #F % (35%)

(Grading/Evaluation)

B

Attendance(30%) ; Midterm exam(35%) ; Final exam (35%)

A& ey (http /)
(Web Site of Lecture Notes)
nnNotes) Notes)

=
(Remarks)
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