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1. N

L1 Zh#2

1.1.1 Bk

HREY > S h ABTRREAERB B ER > dHRREM
B E AR SRR B 8 B R RIE R AR S B m R
SO R BN d B ~ S 4 HR T AL (o B B
FOoRBBE s HEN - FEB FR B SM LS BT B R T EHER
BB E)THRERAEEREABTNNEGBIEER
A HERSRREHER > FTHBER RS -

ik 3t (Descriptive statistics ) f§ #8178 &R & 345 547 0 AP 8
PR s BB RATPHE - A PHH S 2P ECBREE
MEE Wy £ F SAES AT EE R R WA B B SR
T ABBETRIT X EBRAETHOBBHERESHHFR -

CRBEBRA G RBEEM > THBRIT AR A T X e
HFey o aBFot  BELR - TR -FHE - BRBE - S0
AR FEE..... F BBBEATHIE R W BB TIRE
Wt EAT R M N B A R E F B L BB EIRE A R B R 4T

T—FeaBARRE



1.1.2 HFHFEH

BORHRED T F T A 7 o4 B Ok 84 BT 6045 : 4 $A(Classification)
4 Z#(Clustering)’ B B X, 7. 81 (Association rule mining)» $84¥ 4 48 #% %
SHEBEEXEE ey X e BEE T LR A K
BAR R BB Mo B d - #2%) % > 4% SVM(Support Vector Machine),
Naive Bayes, Decision tree % 7R ] 5 %8 & #5447 » RAT % B 047 69 B ok
A R LR TREHBL S - BRI BI RCAH L
JRZJER » SR FEAAT LR MRATE T e TAL R R 0 B3R

MBSV ERRNBEEE

HRERIEFTRABRKELE LARTE A K@y iy
BEATRSESIBRER - BHM T AR EBRERXEE Ik
FEFREBIRBPAEARIFE B AR AR > B B RERAKFEE
AR E A B — B M R B BE A AR A SRR o Bl Sb o BE L AE
IR Loty Ftl o

% R B ¥ Mt & 3 K-Meanss clustering, Hierarchical
agglomerative clustering (HAC) % - & E o} E &3 ho > 5 BHE H ik 0y
HEFRFLTRA MALAEHIEF—R2FUETROBFELT >

FREMPBHEERR BBEELTAMK -



Association rule mining 4 EH E P LT HRAMNBEE > UR B H
BBETE o Bl ANARAAR] A& ST IEANRH B9 BE L4 > RATE KRR
T AE B WSS o R B ASE KBS AY 8 LR B X MY BLRS - HRAT B 4
AR F) Bp BE AR pbiE 3 B B KA AE 1 0 ARIFB E AT 2 09 R )
Bl FREELE ANV CEBIFURELEMALE A HEOHE -
FRAGEBEXEE  AAFEFAEE  RLZRECHBHFHER
(Feature extraction) » 4% 4% 1% Bt (Feature selection) > #2 A) & 8 H e gL 4% »
FI A &3 B F ik 4T B A48 U (Similarity estimation) > BA %2 g, &

W -

1.2 AIEE

HEEHBREAMAETFTEMRRCBRIE BRI AR
B AYN B RBITOIRRE > ARHRE - REBILFRE &
BB REREEERGT TR~ 28 R F T e BN
HEERR AR LBERAITEARRBARNAEN T ATHZIA
I % Z (Artificial Intelligence, Al)> E E45E AA S I 2 EE TS
A S > F0 1969 54X McCarthy and Hayes Bp LA 35 £ f B 3R 3T A
IRENOBEE N ERBEEEAKX -

AT % & (Artificial Intelligence, AI) B 1950 2 & £ 5 > A L8

REBZG - BEURBEREWABRTE BEATETAH - AKREZ



CEBEZR 24 - HERB(RBITE 40 THEAE BRI
(Knowledge Discover in Database, KDD)~ 8 AE = R -2 8(8 &
B) MBEAZHBAEBRRIFRFER - LEMRATF LEHMA

ThGRE o AR ES > B2 RAREHM SR ERNBERERRBESR
HNRAEEABRES THGORHRAR ZTHUAKELE T X
B BAEERBATE -

AL

m’é*

ERRERY  BEZEEEGTH > 1930-1950 F43R 4
WAP B LR L BiBE - RBBFRMEARE - B2 1951 £ R
& F AR AR s £ 4 5 1950 S R 0 B R R g Al s AR
AT FoARHTE  ZRARESPE A/ AL AITHZ AL RR
% H 1951 F48 R mEAL AL Rk Al B3R5 & AT ErRA T4 2K
BHR 1956 FEXILEALEE R A 1943-1956 £ A L% & 279
e93t A 5 1997 4 IBM 28 & 7R & (Deep Blue)E i & 5 ASE T AL T
2017 4 Google % & AlphaGo & 82 iF B AL 8 — 4+ > kde Al
B o

121 EFXEE

B e

AP S IR R B BB A A 48 ke il X MR B R AR B B g 3t

B X o 3 div e t(Neuron) & 4 B 50 P 6932 45 (Links)friE 45 4 &

4



(Weight) R ¥t ASEVGE L B ooz T X > HBATHEEZ —3F - A
B h R ERMLE A OB AREERER > PR TeyHE &
BAXRELEHELR BB HHER > BB RS OIREM 12
AP S 2 F N ORI B AR BN R Ay BB F AR A B
MGG E R ELEMF SR ME SR BAZEMNRESEL
KRB B E AP Q@RS EHRE FB S REE R @R S E
RABETH BB £ 35 0 LI & 354 A Bp B 151 R R FR 49 (2 4835
BHBERIEGEARA RO IS TERNE LA IEILZE
ANBEMEER BB  BEEXEE k-

JAAY R s A — IR B R A S Bk B T AR R A e
LA R B A G A L e— Wy A N Eayt s o
BBIABHEBARAZ R EFE S E UL 2SR M i d
RENINREGESBEAP LU Z oA BPAERIFE LHIMEHE
RGP E AR BNITRE » EHE AL MR ER LK 121

A 1.2.2 Ffor -

U, =S w,v, +1, A 1.2.1
1 .
Vi=fWU)=—""— X 1.2.2
1+ exp( U )



EPU) kBN ETAGEE L — B &84 &0 B 235k
REMAEBIGHEE > EmBab@F LT Emg  wEERRE
i S A ok B (sigmoid) #5 A 5E/m RN 0~1 2 F » &K T4 A Relu... % -

B EBEN G ER K SR AT M E S % (Multi-layer
Feed-forward Neural Networks, MLFF)% —4& » 8y A\ @& ~ #i b @ & —
K% R IEBSG ER  FHARAY R TUEH AL T KL thAb BT
TAREE KRB — R E AL R R BREEXEE @KL -4
G U B AN TAY G TUAT R TR o B NG ~ TSR JB B
B E ARy WA A B ER NS B AR A RREH
MEHBETEEAMYORIYE WL R FEREELERNE -

EEXZETUREE MR ¢ R E SR H
o A2 E B YT RN QERBIRIE BB RIS T R
B LS AN TE A0 B AR A 0 B ARSI A & R BT ey B AR RS B AR R
HEOEGe R 1.23) FaIs:a PR FEAEEBRENHRE R
MR A B AR A X ey 235> AR AIEDZEBAE R K
BHEFETLEFLE -

Aw[/.(t) =-7n 6_E E‘Q 1.2.3

ow

o

)

Wi, 2 i 4 70 46038 i 601 &



BRI

SHHCEBERRESLE - BIL2Y - REAH - £ HH)

ALBEER 1950 £ RES > AUBREREALK - FERBER
AR BEFETA AMELY ERA24 FHEEBK
ML ¥ 40) THMAE - TH#R#A(Knowledge Discover in Database,
KDD)- A2 T RE -HERZ(AER)BHER AL - KEAF
BARIRIRAT RATIEF o £ BB A AT 0k B 45 4 B RS it 4o ASEAR Z:
o BERARTMIRFERNARECEMES HNRLE
BREATH AR BN EITHAKZZEE 5 X A EEAE RAEA
FE e

F# 1960 f£4%, » McCarthy and Hayes Bp bA35 £ A E IR AR
B B2 h AR EHFELIAK - A ey B £ F Machine
Learning, ML) $t +F 69 % % ¥ 4 & Rah & > AR e sk g i
& & R % F (Deep Learning) > H 5Tk % 458 R P RA% AR A 1@ A £
Bk QBB - FEHFX - HFrBEBFAURRLEEXE - #d
AP AT M B ) I A~ IR RAu B AP TLHI M 0 £ Bl R A R R AR R
RROEFER - B 2012 ARFR Y S EPEEBRME 0 AN &4

B EARSEMER]A -



7R % 42 48 ¥ (Deep Neural Network, DNN)Z # # 1 £ # & & ¥
UM UE MR 5 R BIEHR M R AR R G
RN N KEIEZEBERALAE IR ARAETR T A RITFRI
¥ & #% 42 49 #% (Convolutional Neural Network, CNN)&t¥tE A5 B 2 2
BBt ZHAEA G ETSEELT X ERP A HMETEE
PR SR P BIER N B KRBT F H AR R84 & 4938 (Recurrent
Neural Network, RNN) i@ 49 48 4 2% 6 49 48 LR @ EH > T RIS F
BIANB MBS ATRARB MG ERANTFHEE N RET o

E 43 87 20 18 4 12 4985 (Long Short Term Memory, LSTM) 4t % 83 &
MEE M B B LA R R A B AF M EA RN
BARBETREFTHIALR  BEHZZEAN - ©WREBNTIHE
AR % o PR 4P & 7u(Gated Recurrent Units, GRU) ™ 24 & 7% 4&
W2 E B BT REHN S B #4435 (Auto-Encoder, AE) pA %9
B IR Ty R BN B R & M A R E U 48 48 B (Generative
Adversarial Network, GAN)#§ R st $8 4% 48 40 33745 22 B AR 6 s AR

0 HALA D DRI S EBEL RS SR AN S EBER Y

%*TS

2B F o E B REA G AR LE D4R - L oRIL B PSR 0GR

R

BT 0 5 M EREE 2 a3 A A R RSB - ARBIRFE S



7 38182 F (Deep Reinforcement Learning, DRL):Z i@ /% & #4 48 48 3%

MEFRRDEU S M -

122 FEEXEE

X b RS

AR B AL HATE) R A S AL S BT 77 ik de
R % 8 (Deep Learning) ~ %3 #¥ 4 49 # (Artificial Neural Network,
ANN) ~ # B ;% & 7% (Genetic Algorithms, GA) ~ & F 2% 7% & 7% (Particle
Swarm Optimization, PSO) 24 & A T ¥%% % & /% (Artificial Bee Colony,
ABO S5 A E FCRBEERAESL AR M1 ¥4 2 LE
ELBE M ER R R T EIER F o

K F 2% 7% & % & Eberhart and Kennedy 42 1995 % & 2 BL 3 X E B
/% > #& Shi and Eberhart {2 1998 &t $ 1§ B FR4EAL > 3 b B 8%
BAER " HMHFTHEMTABKALPSO HAFHEXGH > ¥
FHRROER MEREM>ELRBARAMYER LB ENHE oM
Brf 0 B JFE B AP L - PSOMd S ek TR R 4 8
BB RRHERBER R S8 6T RBERM T RITH
B BT RMEMGBHRIT > TRAZE GG RARERE  FdHE
G T RAAZE M EBAL BT A A R AR R R R B EHAT

Bo RBEM T E— R TG ERRE TR FRERTFATA

9



ARE BBy FEMEE R R B RE A (pbest)Fu 23R K
£ A% (gbest) R A F SO F IR 6 2 0 MR SH T A AZ LN F)

—E 0 RE| 2B -
EAE £
B 2010 FAe AR EA N HRTHE(L4 CPU A -GPUHH)

ATLEE SREBEENGERE  @ARERGHERBEME &5 &

AT CBUR SRRE R A Y BUR B AR AL X 4 IRAR
BB ANT B ROEA B BEAAAS  BPR ALk

ot AR B EVRBRBTERGRBD - iR AT E

oy

d
s
A\

TR EBATH -

HLEHPARA RS SR B R RN P RAIR KRR
RSB > F G R G ACE A S U R R M EATRLE > T A% B AR
FRERAS RS DER FRARMBERGZHEA A7 P E R F oy 5
WMRE -~ AT BRI PERETREZRZER R E TR T 4 24845
I REAKHE oG MAE IEGREEL ANEHHAEAANRAR
BER ~ BRI F KRB AR RS> mIEBRA A TRMALEES F

BB I IR AR AR R R > B b B AL IE Bk (2o ABS, Fuzzy, GA,

PSO,... 5) 454t H 5 A7 # /£ 3£ 28 81 pf, A & 3 (Cost Function)$% # £ 3%

10



BUAE AR > Mo T & %, B R MK B 2By R RS A%

RREREMYERZEL TR -

1.3 FEEHE

E3EAS A - B oA BB E B B AR A8 B AR 401 A
%R B LR —RARERTEY T LR REWFTEERER
BAMEMAEL TR AN EAEZE RSB RRER P L

BT LEME] 1990 £ £ LG @K E - URMZ R

FA +t B Fo #k % Bp AR %5 (Software as a Service, SaaS) » & ES Mk - E
STE T B =8 B8 R ¢ ek IR F (Infrastructure Services)
F & B #(Platform Services)#u & A AR %5 (Application Services) °

T2 BB B A5 JE A SEAT PR & 0 B AT BL3E B F R Av A 2k L
HERRA 0 XRE R F 0 6035 TN RERS > MRS &
BRSBTS F SRR K - AR ERT
¥R H T “F &8 AR#(Platform as a Services, PaaS)” &9 X AT#EL K, o
PaaS # X » AN Z W R H A T A B H (L4533 ~ FE -
R RAFFEMB)ORE RO TRPABENEEREA LG
P9 FIT 54 8 0 BRAR R LA BCER F & A o B SRBUT AR SRR 6 AR A 0 ] B
AR T AL TR A3 - A THRSZHIE A BEHEREE YT
EMRF 0 & PaaS X P o FERFBFE T AN A B HNTE R E B

11



LBy XA - 2T B8t BEILERITERZZER
UAFEARBr B By RE b R Bl A BEAN B & F K -

RS E S E AR EERAER BREEREEREIFERAA
KRB s TRSBEBIRSB KEEER AL bR S EiHk
BRAIRGFEBEHLETREN ARG AL EERE L
WO FEERARMER AR B I HEU T TARAR TR

BB s s R BPEEIE g AR wE 13,1

stomer Log b Customer L ogo
o Breabown "
= e P . (<)
20,170 43.7 KW @ 2";70 -
" ™
biod Lo |
— =02 & 4 /
-
= 5 Equipment Analysis Energy Analysis L/
— (@] All time monitoring and analysis, alarm Cost analysis in details of all equipment
s i for abnormal status and all type of energy
LAY
e Customer Logo. b Customer Logo.
—
i ©
[ .y [«] [
T -
Mobility - — 10,120 »
- " — .
No barriers for LS Conmumption Unit Comsumption cost - e
o omy - owy

smartphone usage Fibon
without any app o 22T 0.02T 13 22

installation

Cost Analysis FCST & Report
SR KPI indicator for all devices, equipment, FCST & Report Generate by system for
productions, factories and energy type budget control and saving opportunities

5
p—
(O8]
[u—

of

¢

W
ank

—

o}
A\

G

&)

14 #&3tH

141 —¥W5t4a
B 1996 =5t A B £ 75 A1 #2 B %5 4. 4% (Organisation for Economic

Co-operation and Development, OECD) & £ %o 38 48 75 05 X, LA 2R > 4038 &
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RABAREBIZEGAHTHRAZE TSR 5 R ABKREER -
ITHBFERRRAEHEPITRBRE OB FREERSTHERETH
FE S BRKEHSARIREEET N AREHRIBESIL s BTG
BT EARXRAEEE HNRRYBAB T E40RF T -

FReFABBENE AN SR RAE TEEEIMERE &
ANE A PSR B E M > EMEMEA S M~ B~ FHA
B ] B BY B R R 2 ¥ W & B 69 B % 489 (Internet of Everything) &
MRMARE AP ERRERIIHT  BRELSHTRRAEAE
7 o

BhNEIEF S THRAEZ S8 T ¥R ASH (40 RS485,
RS232, DI/DO %) 4242 CAXE TR A2 SR EEAAL
CEMTRLABZIEE  AERNAF S HEEBMIE - TEXHEAE
TR SZET R A EREAZELANE N Wi-Fi)» A#FRE
NEZBHZREKIET > RS AR RBANMHZRE -

LA RS232 A i@ AG > FBAERABHEL 15 m BEIEER
B A2 30 m RIRFERR 0 UA LT AR REA AR 6@
IR B EMGE B - I RSN AR EHE
HBRBELEAD)RREEGEREN  sE—ARBBRET  F&

FREERGHGTIR AR A AN S  BAREN KR

13



MBI B RS EIEAL G ER T - Jo LUE B ERK
AR K 0 B AT AR M 09 38 AR5 (Machine to Machine, M2M) >
TREEHLEGRBAANKRE - RIARHOMA b ks
faidnpaffNars sl HRE BHEERE
EHARA EameE  ERHBEZ PREE 2025 BT ¥ 40 &

AR TEBMARBEEMHEwE 14.1 -

Blutech Simplify Blutech iOT Cloud &
M2M LPWAN Industrial Applications
» NetworkStackfor and big datas
MZM 10 /  Positioningand data \ M2m
For oo tooection LPWAN R e, "
Sensors H ‘ Gateway '
°
Vertical Integrated ‘
Industrial Protocol | LPWAN Network .‘1_, Business and Industral
RS485/232/DI0/ HTTP / MQTT ' Application / ERP
Al/PLE/ MTCP E
MZMI0 ’ /  Industrial APl
jod . 7" Horizontal APs Pack
: ~ orizontal APIs Packa
Metering ngan? =

B 141 TE¥EMBEZERALERTER

1.4.2 Jetson Nano
ANHLAGE o F AR AR LB 5 > R AP ey B EEEE s My

BYAR LEEAR > 2 BN B AR AT g 1 0 B b Bp eI 48 S R
BRI FHE h L&A S BB EBR R & A T e Bp
BEMAIEZ AR THEREHS T ETMETETTAH

FATRE s TFERFEMEUARELEARELA -

14



BB A BB ABRARF S LM E i E T
BfF R BB AIFEHHAZEROELRTGRGRE &
BHEEE) RAHBEA SN AN R R ERE  BEHEELE
BRERERERN G E - ZR - BEY - KR ROHBAEEH
B & 3R 3 on H eyt 8 o

ENELRAEELZERELD L BASREE Eopisr
B E A BRI K TR T SR B B T R OLE AR -
RMHE B ETHAH RSN TTRERRELH I WD TN
R E B3 AR E S TR TR 3T E AT LR R BRI o AT
E oA - FHRGEEANLSERELGRL dETAEER
AR ERE M AR E R EE A SRR T
#% & 1% % 3£ B (Edge computing) °

REALE SRt HESELFBORBREALERE N
ey AT mRE RGBT FEANFATEER N mRE R ER LK
#) > NVIDIA £ 1993 423k 77 7 B ik 22 % 69 3% 3T B4 & » 7 2007
Fi# CUDA 345 A 7T 83T & $45E L #EHE A NVIDIA 09 B &
B R EATHAEE B huik o A 2016 Foh 5 = RATA 2 s B

RIEFRBENY S -

15



FEN GG A S E 54 E K » NVIDIA % B 32 2 %(70 x 45
mm) ~ RN ATE ZJEA T £&- Jetson Nan(dw B 1.42) > TANZR
B ACTRRBRRMAAALEH E) - @RI\ HAT ER4ERA)
FEMEARE RANAEEBRBENERGE 143 8F 2/ 8) -

BERT ELEBLMIBHNTEIHER -

JETSON NANO
> DEVELOPER KIT

nVIDIA.

143 a2 EAE B

16



2. RAEBTHRAH LA

2.1 Fortan

B+ AL ERRY AR ABROEZ T XERE L FRERFHEKR
2R AMBHEEOITSHCTH SR HARNER nEEER
Sttt BHOAAABAETTHEEE G TRIERALEE
SFLZ— o LEAEEAAAR BB~ BMELHARE > FTA
BME R ERS R EBIAR E BT R ZE - B A TN L IR
THATZ TR AMEAREER ERAEHFAAZEZT RATHE

W ofE AR BBE A A X R R KT8 B X BHRIE ~ BdE o

~

BESAABRE - AT TFHERER FOAMEZ T REEHEE
AMMEBTABRRAZABAZZEARAR M REEE 7@

BT AEE > RLARHEERE a3 a5

m
w

T R W BIE A AT AZ AR -

% 352 4 C/C++~Java~ Cobol ~ Fortran ~ Python ~ Rube...... %
BHETCARLLEBZEG  do CICHEBERMA ~Java B4 Wit
B @gsF 2348~ Cobol A9 ¥ LA A 2353 > M Fortran 784
AABRRT 0 HBIRR I ) B LB S AL o Fortran B 1957 &

IBM 3 & % — 1@ Fortran #3% % LAk » B4 T Fortran 66, Fortran 77,

17



Fortran 90/95 #u Fortran 2003 i3 sbpr ARty /88> 2524 60 SFa9 & & >
HTEERERAOZHEEST BLEANIAIRERTY wER
LB K22 5% A% € 54742 X STABL © Fortran # 3 TARIRZ #
BREMT  AEARER - B &3k mAERERL LEpE
RAEUBEAROBES ARFAN B RIZAE /&% - B Fortran %
THRSEBEELRE RSP REREE §ERLK T
AR AxEXYsas X F¥BxeBmlmEmRR > 4% FRHME
YREFR] > A EEH A F o Fortran R T RBEER A BRMES > BHE
BYBEEA BEAHFLLE  SCHMASGRFZHEER &KX TH
5 RAHBABREBRENE BT RXS  EA AT AT TR
R ARG S B 2 B4R o

Fortran 95 X #HE AR A XEE & > 54 AT APTIE A X8R &
AREEMBEZ LA > MABHE R T » Fortran 95 4% Free
format &9 B 1 H4F4& X - B F#7 Fortran B 3T AT X » #A&
% Fixed Format > f Fortran 95 % Free format 462 2 X H A B
BAE ~ BHZE4EH KX o Fortran 95 hu3& T M7 R IBAE /) ~ 4B iE
BN AHHERNNEHi whaEREE T m EABLEHEAEE
FARIEE 4B L4 b U 09 A > M Fortran 95 AT # & W& &

AUREBRZHEH T XTERET -

18



2.2 Python

Python # 1991 & Guido van Rossum BA#HE %M % —hk > £ &
RRBHYTEMN S FHREMEEEERC CHUKRBE{( R MeEs  HiEiH
EREHRSBEERAXNBER) HEFANZBEAET  BEY
RAG 2% BESEBEM G DRECEEZRBERAE £
FEEBRERM>KREDA » % % & 42 XX 3tk (Programming
paradigm)4e 4 F @ ~ 44X ~ FIBEA RN & -

Guido van Rossum £ 4 ABC &% (& Leo Geurts ~ Lambert
Meertens, Steven Pemberton 5] £ 3&)34 /7 71 B IF F ¥ 42 X 3% 3HEm
T H RSN T 8 0 AR 4 F2 X #5(Open source) & B
7R Python> Bz Ae A — B EABRNRXZT LA BRARF 1 KX
25 B BAEAT AZERTT & Python BERKk 3 EREBTEA HEMw A KRE
ToAE AN ME T A A o A TR T AR

"HHE | Z R REME Python #93% WL > T ERE 2.2.1 -

19



P python.exe - HE -10j
FPython 3.6.8 (tags,v3.6.8:3c6b436a57,. Dec 23 2018, 23:31:17> [MEC v.1716 32 hit
(Intel>] on win32

Type "help",. "copyright", “credits" or "license" for more information.

>>»> import this

The Zen of Python, by Tim Peters

Beautiful is better than ugly.

Explicit is better than implicit.

Simple is bhetter than complex.

Complex iz hetter than complicated.

Flat iz better than nested.

Sparse is better than dense.

Readahility counts.

Special cases aren’t special enough to break the rules.

Although practicality bheats purity.

Errors should never pass silently.

Inless explicitly silenced.

In the face of ambhiguity. refuse the temptation to guess.

There should be one— and preferably only one —obvious way to do i
Although that way may not be obhvious at first unless you’re Dutch.
Mow iz hetter than never.

Although never is often hetter than *right* now.

If the implementation iz hard to explain, it’s a bhad idea.

If the implementation is easy to explain,. it may be a good idea.
Mamespaces are one honking great idea — let’s do more of those?

2.2.1 Python # %

Python =] A # Web 43% B4 > 4 & PWSGI (Python Web Server
Gateway Interface)is 35 48 #&-15) AR 25 (http)¥2 Python Fv Web i &9 % i@ »
i #& &g Python-Web 2% 3t4E 22 (4w Django, Flask(# B 732 &% Web 4
%, b2 3% B %), Pyramid, TurboGears...... %) 7] & 2 X 3% 3t ER IR 4E 22
F 452 Web % 4 > hoif i Flask 4% & & &(Fintech) 547 %2 % ©

A A8 H @0 Python 2 R ¥ AW BB 47 - REXERE

4o NumPy, SciPy, Tensorflow, Matplotlib % Python #}£:+ & £4 » %

PNEASGT EHEERE - EREERA FREELARE ST
AL ERAXFEBRALTLEEADSE HEHELHEE

Ey:=
A

TRAEMTI% 0 7T 8 Matplotlib &y i % B EIE > ELLL B A E 0 A ME
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AERFBFEEE - EEZEATEEAEHRIA - ATRAZETEHR
&M C,Ct+, Fortran £ 42 X352 AT R Bk EE8
Mttt o Bd Python @M BEEL SHRIE P EEH 0 TH
TAEARENFZBRABBRIFER  REZANHEFEP -
V¥ A4 F > Python ¥ % 4881 € A RAFEY 4% 0 =T A7)
MRBRMHE RIETERRSLE A H A ELAER RN HEHREX
ETHRIFHES 0 4 Python T kBB AT ET ANER
ER B L BB ABKES - BJE Python &9 FZIER ~ §3E4F
T F M ¥ % 5 FHE B R 5 (2e YouTube, Google, Yahoo!)$i2 #f
% BN (40 NASA)K &€ Python A ik RA & S8 #HE23t E0E

BErEmyh s  ERALERE -

23R

R &% 1993 F#d George Ross Thaka and Robert Clifford
Gentleman BAZS M p% > &1 R BAEA% O B BREATAHTES B4k > B
Scheme &% 69 F 3, » B R 45 55 £ 82 (Open source software) e R X %

AR F KT ELS > @ RStudio B EATR S AR HBET £

A BAES RIS 0 T # Unix, Windows amdMacOS % % #1F £ 2 4 L1
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R F 77 #3t % #7 (Statistical Analysis) ~ & #}H4£ #(Data mining)
RBIE 5 #7(Big Data Analytics)#L F k4B 23, > L FREBALEY

B LEXBRREZTHIIIESR R &4 545t 2B BE

i

S¥AES > 7T i % 4% B 3T R B (Packages) ¥k Lo AT e 0 o it A
rpart 32 4%k SjAH 42 A e1071 4% X 3¥ % 2 #(Support vector machine,
SVM) 4-#7 45 A 5 4% A Keras, TensorFlow for R 4% 7% B £ 8 3 A L3
RIAA  ER Spark EREERSMBIE...... F 0 AABILE KT oMK
B2 (4o SPSS, SAS) * R B#3t o ~ BREI M EFEABRNF
IR
#Web 7 & » 45 b @ %4 & %45 & # (4o rsconnect) » =T LA i R 4
LA BATE B A FIIR S & E¥FIR 25 (3o shinyapps.io) i 4T 48 £ 4
@3 MA RN RRE S @ 0 Flike) BIE R AT &d dplyr X%
PHEEENE  TRAMKRGREWETHE - EBEIHRE - A
T&d ggplot2 BHAKRSHEEHILARGE 2.3.1) R &4 7000
BAENRAEM  HEELH - &F3TE - A TR AIFEABE

MEANBEAB S
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B 2.3.1 R B35 547 4 1% B 354

2.4 Weka

Weka (Waikato Environment for Knowledge Analysis) & University
of Waikato & 1994 2 & LAk » & A7 2 Weka 3 - Weka 3 1 B Java %
P35S A X7 GUN B4 6 B X kA8 FEN TR (R0
% 4} AT % ¥2 (Data preparation) ~ 4 #8(Classification) ~ % #8(Clustering)
18 5% (Regression) ~ [ B X 1, B 3£ #1 (Association rules mining)...... %)

B RSB EE k> B XIERE LY (Deep learing) o &% 2| JE42 X,

B

%%&K?}‘%Aé\ ’ %P ’fT 5 +"’ \#ﬁﬂ/\:r-%ugihi’?éﬁﬁjéml\*ﬁ— ~ 4R ﬂ'ﬁfs

HEAEHERAIMZRMATARHRGER
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Weka & Program, Applications, Tool, Visualization, Windows, Help
% 6182 5 P H Ak » 42 Program ¥ 22 3%, Weka 3£ 17224k 7 LogWindow ;
4= Applications ¥ % 7| Weka ¢ E 2R A £2 X, » & i Explorer & 4%
BAR B4R £ 3I% ~ A & Experimeter & 3 &4 047 8 H ik ¥ 48 J&
B SHIARE ~ &5 b KnowledgeFlow i 473% & 2 ¥ (Incremental
Learning)~ #x 14 41 ¥ & o 242 K 6918 ¥ & 477 £& SimpleCLI #47 Weka

S o

£ Tool Y25 AP IHATE  TEMENE - FILE
R ARIEIEN @ 5 & Visuallization > 7 4% & 4 547 s RARIEARAR B 84 >
a3 By B A = 4 3 2 B (Plot) ~ EE % 2 A7 8L 0 4 AR %k 89 ROC
curve(Receiver operating characteristic curve) ; g 4% 7T 4& &g Windows #1
Help R % 5% B4R & AT AT A TAF A2 & Fv & 30 Weka £ i L 6448 B
A2 -

SR AT RS RSB B R B AT BRI
K-Meanss, Expectation % B, Fi 7 528 % & 7% » ™ ;& R4t (Decision tree)>
ik R KA (Very fast decision tree) ~ [ # # #k(Random decision forests)
FHARNBE R E o B4R M 6 B B A 47 0 Weka T
LIDEF AT AT LB SAT ~ XA BARRATRE S L B iR R IE

SMHRIERR > OAAITERMSZEAMELEL -



2.5 MatLab

MatLab(MATrix LABoratory)# 1984 s Cleve Barry Moler 4 32
=22 2 %) izt b Fortran B4 % — iR » 4% & John N. Little % A£]
ey The MathWorks tA C E#4E » RZ AN EARE £ AL E7
REH > TERATBMIN Eobhst ~ i - SHERE - BEHS - 6§
SESH . F S TRITEGH AT AR AN REENX - FAKE -
R A25zt s TR S EEARMIT LR~ B - SEFH
BARE PR AT R 7T 2R S AR RAL A 4 25 A S B &
ZEBBEIHE R TSN AR S TERSZEPFEAET (0 C, CH,
Fortran)#* Linux, Windows /Zfu 4 » B &+ F0955 R » 23RO A
HEENEEIRGHEABRANSZEEEAR -

MatLab 1A B X 49 MatLab £]7Z % #& T B 4 (Toolbox) Al 7 % #&

A8 3% 0 A BE » 7 ¥ F f£ /b P (Math and Optimization) » &4 Curve

fitting toolbox, Optimization toolbox, Global optimization toolbox,

Symbolic nath toolbox, Mapping toolbox, Partial differential equation
toolbox ; £ AT & ~ Bk A2 43 547 P (AL Data Science, and
Statistics) > &, Statistics and Machine Learning toolbox, Deep learning

toolbox, Reinforcement learning toolbox, Text analytics toolbox,

Predictive maintenance toolbox ; f& & k& 7 i ¥] LA Database toolbox

25



WATE KRR &% T > mAF4TEE T4 & Parallel computing toolbox

o

s
oy
b

WATER R

¥R

2
Y
“\*l“»

¥ 7 dm > & Statistics and Machine Learning toolbox ¥ LA
KM IR EHB LA ;SN B hBIE AR AR B
B MERBRHBEETHEFE MENLHBIRE > TUHEES
ARk B R E P ey 4R LA 18 §3(Stepwise regression) i & 4 2 5
HIEANBA G F Test PR JFBAE H Rt % 5 TR B L BN UE K
4% #7(Principal components analysis, PCA)3% ) Stk 89 & 45806 T 91
HE 0 T A U ERBAR 4 AR BEARAS AL -

For B REIEE > TARER K2 F k4 SVM, Decision Tree
HHP2EEHEEMPEE EREFE TUS B E A A4 K-Meanss,
K-Nearest Neighbor, K-Medoids #4T# 45 % %8 > kb » B F 4 ~
HMM(Hidden Markov Model)E & #45 ¥ #9154 53¢ -

AR ELE @ > & Deep learning toolbox it 4% Neural network
toolbox A& - LB MR F AR % AP L2 4935 )8 B 75 (4» CNN, RNN,
LSTM) ¥ + /s 4 2 35 & 24 SqueezeNet ~ Inception-v3, ResNet-101,
GoogLeNet and VGG-19 4934 A i 474 8 38 H 5,388 2 F (Transfer
Learning) M¥ N AR BB ETRLRSEB O PFITEEREMEEEL R

Fuik o
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3. B RRY

3.1 &3

Emed HERY Alw L EMOEREE - FAHLY
NAEME > Th ol RARABE - XFRBIB T FHRLHEME > T
MEMHMHERRAE RS X AR IR E S REM S
RAFHY BN LEABE LT X AR E MR R HELREDS
AEEE whBORETSH AR TR FHIIIRDHGER -

HNEMARKERELBIRAERH AT  SHEE R
&~ o~ Rt ABE EAH(Data) T F TR - AR
4 % B BAE B R 3B ¥ 18 LE BB EAT AT ITAE 0 BAE RIS F A4 AT
HIE B LA EHER R AN BENEY
Wl B R ERBE M LR BREERE N &
AT ATRAN B A R T A BHS BERAERANERY
¥ 8 7 R 3B 7 43t £ (Statistics) 82 R #k 2 PE R & 4 47 (Uncertainty
risk analysis) °

KRIER BT RIS EFMARE > B3 TR E M BUREA
XHOBIE > KR - BLBRAMERAT R AANADEE > £ 16

thde > Bt F AR B IR 09 B REE AT K

o
Gov

OB B AR
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About Us

We are a team consisted of data scientists and developers, working
for the academics and corporations. The approaches focu on artificial
intelligence, heterogeneous data, big data analytics, and data visualization.
We assist researchers with various services, such as data collection, data
mining, data transformation, Big data analysis, statistical analysis, data
visualization, and technology implementations. The diverse applications
include smart manufacturing, engineering construction, environmental
sustainability, E-commerce advertising optimization, text emoticons, and

semantic text analytics.
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7P
NTUT

SG
NTU

Peter
NTU

Mark
NTUT

College of Engeineering

Al, Big Data analytice, Data visualization
Engineering safety, Wter resources management,
Disaster prevention

Smart manufacturing(Industry 4.0), Automated energy
monitoring

E-commerce, Natural language processing, Al-Fintech

Department of Civil Engineering

Al(Deep Generative Model, Variational Autoencoder,
Generative Adversarial Network)

Structural Engineering, Civil Engineering

Structural damage diagnosis, Earthquake Early Warning

Graduate Institute of Electrical Engineering

Al, Big Data analytice, Data visualization

Advanced intelligent image analysis

Smart manufacturing(Industry 4.0), Automated energy
monitoring

Department of Computer Science and Information Engineering
Al Natural language processing, E-commerce, Al-Fintech
System test and verification ,System stability and reliability
management, Performance analysis

Cross-platform software system, Scalable cross-platform
infrastructure, Huge heterogeneity virtual system,
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Ph.D.

Assistant Professor

Ph.D.

Visiting scholar.

Ph.D. candidate

Experts in Industrial IoT

Ph.D. candidate
Experts in IT



Bruce
NTUT

Echo
MCU

Zen
NTU

Frank
NTUT

Experts in IT.

20 Years' Experience

College of Engeineering

Civil Engineering, Geotechnical Engineering

Develop detailed project plan, Project status updates to
monitor and track progress

Ensure overall solution or service fulfills wuser
requirements and expectation

Perform risk management to minimize the project risks.
Resolve any issues and help look for resources to solve
problems throughout the project life cycle.

Experts in IT .

15 Years' Experience

Department of Criminal Justice and Department of
Computer Science and Information Engineering
Software development planing , System test and
verification, System stability and reliability management
System architecture planing and design, Establish cloud
computing platform

Review & Track project deliverables produced by
stakeholders, business analysts, technical service owners
& QAs

Ph.D. candidate

Founder CEO of TDUGR

Institute of GeoSciences
Fluorescence and Micro Raman Spectroscopy of Minerals
Sedimentary environments and sequence stratigraphy

Ph.D. candidate

Founder CEO of Hourmasters

College of Engeineering

Civil Engineering, Geotechnical Engineering
E-commerce, SEO

Start-ups, Strategic Planning, Business Development,
Entrepreneurship

Product Marketing, Project Management
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