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< ¢ (Tieng Hao)

® Education

2009%F B PIARERTIRER- B+
20155 B MINABREN T RER-ZIEEME LM FA- FEE L+

® \Work Experience

20155 1285~2016068 Bl INAE ECEEMFE P HEEMITE (National Cheng Kung University e-Manufacturing Research Center /
Postdoctoral Researcher )

2016507 H~2020507H B AN AL ELEIEMFE P BIIEFFFE (National Cheng Kung University e-Manufacturing Research Center /
Assistant Research Fellow)

2020%F08H~325 ESIAINAER ECEIEFF P BIFFFEE (National Cheng Kung University e-Manufacturing Research Center / Associate
Research Fellow)

® Expertise
EETR (Smart Factory) ~ EE%E (Smart Manufacturing) ~ T3£4.0 (Industry 4.0) - E{ufSE &2 (Digital Signal Processing) ~ A 5%
47 (Frequency-Domain Analysis) + AT£% (Artificial Intelligence) - Eil#REN (Data Mining) -~ #2322 (Machine Learning) » FE£3
(Deep Learning) - EE#EE M (Virtual Metrology)

® Course

KEMIEB-B2EFATRARRESASO(ERNBATEEDL) "HES IS -E2 LMy ERNREERREEE | (2022/7)
BENNEER- SERE AR R RS ASEIIEN- 52 TSR (2022/5)

SHTHIFRIEM- RIZHE- "EETRESH 1 (2022/4)

BEVRERNBIRAS- RE2HE- 28 « MIEAREREE TR, (2022/2)

BV SHEMEAR-BH Rt EEEBEE- TR  WEE - AEETHMEECRER, (2021/11)
EVSHAR-1M0BEEELERRETETNNI-E2 THENRA (2021/9)

BT A IN A ER-BE B A B R AT 5 FR- Industry 4.1: Intelligent Manufacturing with Zero Defects (English Course) (2021/9)
EEMHARERES- SRR EEYESIEARRBEEERARKHEEERASE S-S5 THEH (2021/8)
BT EB-B2E7 AT ERERESNZS(AERBASTEEPL)-E2 T MESHEET5Z (2021/7)

FRREEE- SERIEA R HRIEASZITN-E2 TSR (2021/6)

Bl S AL 1082 EEELMEETENMSIN-EE T HENZ4 (2019/10)
PERE-O/N\FESZANRNEEE(SEREHE) - L EEHEE (2019/9)

% Bl INAR- B2 REL MR- s FEZ LA (2018/11-)

VVVVVVVYVVYYYVY
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< § (Tieng Hao)

o HFEEtE

1 | BEREBREZRERETERM ESEN o orar RE
2 | BENSYNSEYER HEEFA a0 = R s
3 | EERERGERY 2 BBERENRE HEEHA P eoE wERE P i
5 | EARRESIERER S 2ERERBURRE=KR) HEEBA Tt EAMZ IR E
6 | SEEANE ADERENRI HEEHA A eo1s REEET# i
FURNAN " 2017.07.01F EZI,&A#W%@ ~ EE':’T’:M
7 | EAREDEBENT A8 b2 ADEREN R HEEHA 017151 s an | §
8 | BRRMEIIEREME Y 2 BB ERENRGHE L) HEEHA o= T T i ke

o ?ﬁ MRS QAR E

H. Tieng, H.-C. Yang, Y.-Y. Li, Data Acquisition and Preprocessing, Industry 4.1: Intelligent Manufacturing with Zero Defects (IEEE Press Series on Systems
Science and Engineering Series). USA: Wiley-IEEE, ISBN: 9781119739890, 5 October 2021.

v" F-T. Cheng, H. Tieng, Y.-C. Chiu, Communication Standards, Industry 4.1: Intelligent Manufacturing with Zero Defects (IEEE Press Series on Systems
Science and Engineering Series). USA: Wiley-IEEE, ISBN: 9781119739890, 5 October 2021.

B35 - T8~ 15055 ~ F1AXK (2017) - BERZEHEHRSRRTERSYHEZIRBEMIESILE - MHHTI No.4 - H 14-27 -
v OBSH - TH - 855 - BAXR (2017) - EREEHERSANEEE N TS EMIEEFTRR - HMER No.721 - H4-13 -

e oM

-\

2013 IEEE & i p it 3~ 2%

< IEEE

IEEE ROBOTICS AND AUTOMATION SOCIETY " E
]
P

Best Automation Paper Award
IEEE International Conference on Robotics and Automation — ICRA 2013
6-10 May 2013 - Karlsruhe, Germany

is presented to

Hao Tieng
for the paper entitled

“A Novel Virtual Metrology Scheme for
Predicting Machining Precision of Machine Tools”

) p NI ( S,%r,—. &
alig- | M A
Riidiger Dillmann C.S. George Lee
Generﬁl Chair, ICRA 2013 Awards Chair, ICRA 2013 ‘

9 May 2013

e oM
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2018 B »3F P B — &

- - 107 £ [l % 5% BH 8l {F 5%
’ ™y ﬁﬁ&ﬁ&ﬁﬁﬁﬁﬁﬁﬁg

& ;VQ This certificate is presented to

-Ching Yang - Hao Tieng
Hung ~ Fan-Tien Cheng
as winner of a
nyention Award
ng patent invention
dicting Machine Quality of
achine Tool”
at the
al Invention and Creation Awards

BEE  TH ReE - 5%
22

BN PrEP R D |
RE 107 B RBA4
O 4R

Silver

FHRBERUAE R

Minister st—% Sm
Ministry of Economic Affairs
April 26,2019
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& 1 f (Smart Factory)

m FFEa ‘i{f

> 14 i%%?&~é%@iﬁwi*”a'*.’,i‘sffw«’ﬁw%
> Bﬁv“{??%”() 9"1‘5“‘;":?\59%?"‘ ANP2RRIE?
> i 1 $(Operational Technology, OT) ~ ¥ it # # (Information

Technology, IT) ~ i s 4 :}i(Commumcatlon Technology, CT)

m FEIRE A

> Fdg A4 (The Economics of Data) * {@ %% A /'?L *{—5 S ( & fpm fl;L) > 7?’\

™
bk
A
o
ae
‘J\‘

> ZT2HEE e FTEDRBETH2ZLGT o §F 3 Ak S (4o A)D A
> ERAFTHE I BB D FRERE AR LA
> BT F G RS BRATTA AR AL EPFRGT IR

m FEARLFEIR
> ER P EH TERITE P B> FHRL AN AT or g
> 20258 2IATEEE D HRNHEI 2B E A DR T FE AP L

@
Deloitte Analysis, Deloitte University Press. " \ M )

8
(FERDRPDIRZ) (e > TR 2 ofa v
E oo -B— f; FAar A A s FRLR o {;&'ﬁﬁ\'ﬁ’%
P2 P ARABALE PP FY ot A B
GoHxB o dxdE ) BT
° L AR FRE S AEFER > NE BRI EE o
o BHETILL e i > B LA B SR

iﬁiﬁ%‘ PR SE P B E > BT 2 RASTT R A s

o Hiivi HEAG-BE-FE£TAEEG i S LR
gl fligid > 2 Fy%%&u #n | EEns e EEEED
WL 25RO R EET AP 7 AL PR |
B3 LUECSURVERNE L PR ES LY N U S EE RS ot |
‘Ff iﬂf’tf’?*é_%iﬁ?’ﬂhmﬁux o -‘““.“m“" B ];J
- > - - IE P
(FEEFEot) B3 FRUG NG FGuaf o ey (ST
o ARHFLLA Ryl NI RELD ER LR e e s
Lun e g KR R g o B3 e primotes &=
. %%m%mﬁﬁ’«%AiJgﬁ%wﬁ%o%a%%%2w$
BRI AL AR R ALY hr p EAL 0 (iR P s
DRSS R S e Ak R B i g PR N & s
A A E e A DR (i b |
® A mu“'g&'ﬁ *ARTF %}“%ﬁb i Sk e L A R
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(s A=t
VSR FORMULA

AN 2 AT 8 &
you willl8havetaccess
to aluniyverselof: power

1993

2007

Reza Raji &IEEE(1994)¢ 3 4 ¢n [+ #';';?F'J Ar KA
# , (Smart networks for control) # < ’#%4' Fv i
P Renficpdte mED - B A PR BHRRT L
Eopd it LR KRN RE? IR R
L o

AT E 1 B (1960)

12

B - R(1945)tsikry 2 L F B
> 1956& * kst AR E A 1284 2NfeEk (F PP L BRBE R Y R8T R

£ 20N - Iﬁﬁ’”“zfﬂﬂ&

m uhéiﬁ]%znf: f@ﬁ,{*’(}%i nt,z‘ﬁ.
> B f BOARL 7P (R ARSI &)
> OXEWHE - EAETE (RAXY gATHEY)
> BB R R ARRTNL Y ARE F(AESREFR)
> ERAEI.09 2 b eSS R Rk e (7 e B(1957) ) TR 43
> 1965E M2 £ SR A ¢ AR TRE o P AFLD RF S AT
FoORME AR R N BRI R AT B R B X EL £ PR R (1960)

(-
https://en.wikipedia.org/wiki/1956_Grand_Canyon_mid-air_collision ‘ \ M )




A E 1 K (1960)

13

m AR IRE
> 1954% R 3 RG Fin i Warren® 02 5 TR A A iy et 2T &R
Bl DL R REHAET R
> 1958# > - LERAZF AR AT Warente ERF 484 T2 63 ) » TR dpa e
ha g
> Aol 1 E40BFE L Rk 52 40 0 20118 L keht R kR D AFTRE T R A

e
#n BT Al

n -?ﬁﬁgﬁnﬁ&dxﬁw)#*q? LS 0 » R E L Rehi 5%
o ARG e BB TR TR DG PV
> %ﬁ*}?’.\i ’«?%ﬁg‘:q"%?fgeﬂ f‘h‘i"fgl!} Kg‘zfgﬁﬁﬁ”ﬁ‘ﬂi’%’ﬁéﬁr?}i\ﬁ&’iéﬁx’m&

A‘

.‘\4

B 77 PAF 1 R (2003)

14

AR RAT e M7 S 240 PRIE TR iDL Ry
FEINEHKERR - HBRAR T+ R

& AR Dn § ABF LB
> A& st oD b P >30=

> A E DR TR K A

> RATPRDERAAR

> PERFTEEZRONAE - FEE - REM
> HE>FphEk

> REPFES>EP REB AR

I Sk 10 A ATF RSN

v
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B T7 A7 E 1 Ry (2003)

Data-driven

AR~ 1 2 F T

16

A Bl 1R

B 4 /LA
iF 75N ATHR S B (Rt ~o A& Rt
s~ f )

B g A CHIE (B RE) PRLRERE
B H - ¥ & EFR P (FER P PRl R )
L pokg F2 (%) X S5O AREF (X FR)
e dad g A

FEL R BRZGE E+AREIR ) D> CRBILIEF - BFEAR

24




HEIRAFRL RN E?

n FELfhdiE

17

> 2 e - 7
> ik B~ B3N E R e Pl R (sensor-fusion)
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Mechanization
FIRST

INDUSTRIAL
REVOLUTION
Introduction of mechanical

production facilities with the
help of water and steam power

ez &

Electricity
SECOND

INDUSTRIAL
REVOLUTION
Introduction of a division of labor

and mass production with the
help of electrical energy

=

NG

= RN

\_/

# 5 e |

PRODUCTIVITY

Digitalization Connecti ity!

THIRD FOURTH
INDUSTRIAL INDUSTRIAL
REVOLUTION REVOLUTION
Use of electronic and IT systems The Digital Connected World
that further automate production

—

- BERARERIIL
- BMEEEZSR
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o

=

Smart!
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_ o BEA - WERFIER
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- e - 2RBEEHIE
First mechanical loom First assembly line L First programmable
(PC)
" - e . BEREEE
Principles of am * Lean . ,E'J B :
Scientific Management * Six Sigma L

Watt Steam Engine

Assebly Line

https://finance.yahoo.com/news/4th-industrial-revolution-upon-us-181506134.html
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Synchronized Planning
Dynamic @ Connected
Fulfillment Customer
Cognitive Planning / l \
\l%l/Quality Sensing ﬁ @
g A=)
A W DIGITAL
CORE
Develop Plan Source Make Deliver ~ Support
o & >
; | 3D Printing 4 / N
Sensor-driven Replenishment Digital . Smart \\
Development Il Factory S
I \l
I 1
1 1
Intelligent Supply | :
! i
1 1
1 1
I I

L

Deloitte Analysis, Deloitte University Press.
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° Manufacturing Operation
g Plant Level & Management hours/days
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m ------------------------------------
:;‘ Monitoring &
| Control Level ooy i
""" Supervising minutes
s
>< SCADA / HMI
@] Sensing & Device Level seconds
» Manipulating
é PLC/ Controller W e A
© CPSl/loT
w
Processes Component Level ps/ms
Manufacturing
T A
M Sensor/Actuators P A
% Connecting the Shop Floor to the Top Floor!
»
FEIRZIME T
D { ,T +
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B %2 ¥§ 42+ 2 i3 RIFK (Fieldbus Level)
2 B A S R AT e & weeks/months
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>
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/0 REEPIGTABRNET RGP EE IR IBEBEDOEAS ERE T
24
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The ability to use manufacturing data is what puts the ‘smart’ in 'smart factory'
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Deloitte Analysis, Deloitte University Press. [\~M~)
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Rt s |
> =41 3% P #5(Model-based Threshold)> & 7 5% (p & it) (certain rule) (3 & i< e )
> FRER# #-4) (Data-Driven Model)> % 4 *5 % (47 it ) (uncertain rule) (3 & % @ &)
Traditional
Physical-Based
Model-Driven
Monit nrﬂl Machines
Conventional
Data-l_)rlven Targets
Machine |
Learning R
Monitored Machines Data Acquisition Hand-designed Featury
F (e i)
Rui Zhao et al., “Deep learning and its applications to machine health monitoring, ” Mechanical Systems and Signal Processing., vol. 115, pp. 213- /-*M 1
2370, Jan. 2019. N ™
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Dynamometer v H H
g : 1 kHz to 100 kHz
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. ek XL =
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BR Temperature A\ L M <20 Hz
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21
3t _Acoustic Z H| M 30k Hz to 1M
Emission Sensor .
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1 ¥ 3 75 4 (Industrial Internet of Things, IIOT): i® 3 %

B oph | W R
R R

"%iIPC2 Afi 12

€ Simulated Data: parameters from controller (RPM, Feed, Axis/Coordinates, relatively error-free and reliable)
4 Monitoring Data: signal from ADC + sensors (ADAM, NI, Dytran, Kistler, Honeywell, FUTEK, BOSCH...)
@ Derived Data: information stored in MES (machine type, tool type, workpiece type, ...)

W R E
B ADCH

41-> Al/O of ADC
4 -> USB
k- g_s@?] 41-> DI/O of ADC

IMeasurement T00|:*‘ [External Data Acquisition Systeml
|

e
| T Maching fmal 1 Ethernet
| Machine tool (TCPIP)
| Controller } T
| ::ﬁ: DI/O 1

Relay 1 | DI/O 2 i
| | lpre [Relay2 —"/I—v DI/O 3 ndustrial

Relay 3 | DI/OC 4
I Relay 4 —|/|' 2
I A0 1]©
| I A0 |

AllO
| Accelerometer A0 4 |
Current sensor

| [ Current sensor 2 |
| Currentsensor3 [ ' _ __ __ __ __ o —
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m  4cliEAER Bl (Process Data: Sensing Data + Manufacturing Parameters)
m P iiE B (Workpiece Tracking)
m 2% &% (Metrology Data)
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Cloud Site
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&= Big Data Analytics Apps =
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Cloud of Things Services ( SOAP / REST )
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Carbon Pricing Map 2021

REEE 7 X B
Northwest
> B 4k %(Emissions trading systems > ETS) ertors cw,ﬂuﬂfi' ‘

o U B HEEFRPRER LU REpd i

Fl’”f?#%—u l«"f‘lgﬁ"} ﬁcgﬁ % L g 4 m#—ﬂ o Brinsh, I
o RBAFCRBREA A BpS ‘%uii FEE AL A auma ”]/‘#&

— Sakhalin

ERRRE L FIRRE T IS E SR H o B F R ORGP iy’ J -
?’ﬁ@i"f""’f‘lfé o 4 BEA P A FledL T A ARE - (ahfwnla : ”.'.“
° 4’% HEQ et 4 0T 30 » d jipe s - aa,acauorma  Tukey .
Lt  TppiacdE | o T RBRERAI kREERR > Ak .;im‘aunpas N )...t Reptlc
L 3% Jalls(a— atecas of Korea
SRR fevat Vexico Senegal hatand .
> /&bfm(Carbon Tax) Thaland ¢ ©3 veran
e e a
WRER D TR LR P A 3§ EFRY couna ///// caunore e\
% rﬂl% ‘f‘%fﬁ > B rrJ(’F’g I“’jr;;\ 5 ),%l mfnﬁ(iﬁ#]’p‘ )\E‘\;fa,"l“ y
oo Brazil
o HEBAIILRBERE - LI TE N S PR ;

B o

B 2R TR (2021)
o 65 BRTEH HFEMUY Lk o HY 30 BEHIAELTS -
35 gl LA ;823 ES S ~ 1011 3 2 1541 Fuf £ 3%

()
South Africa
New Soggpore
Zezland N,

2050+ B ¢ - p - F TR R 4 AR g H21.5% -  ETS implemented or scheduled for mplementation © £75 and carbon taximplemerted or scheduled
. . 21 - o .. . . P o=, ® Carbon tax implemented or scheduled for implemen:ation ) Carbon tax implemented or scheduled, ETS under consideration
° £ (] I p R BT gt SilEA - i -
£ = K#J /"2 C o % ﬁi‘ m i i] %40 80+ J\ ETS or carben tax under consideration @ ETS implemented or scheduled, ETS or carbon tax under considerat

W RPFE R § 7 FlA%cpR o e A F 40F A k(Y ik
528% A)o F

TCHP = Transportaticn and Climate intative Progam ) ETS and carbon tax implemented or scheduled, ETS or carbon tax

;/ B —H; ; | R -, , i, 2 /g 5, I/g_ N , i, i i . Sl = Resinnal Gresnhniise Gas Inifiative .
ST SRR L World Bank (2021.05.25) State and Trends of Carbon Pricing 2021

REZRFTLEPEF 2L BT

n HEERFopNcrdEe R Fiie
> FERERREF ST R RE Y 2 F (LR Mt ? R
ﬁﬁkﬁim0ﬂ%’ﬁﬁﬁé‘2lc’ﬁklbﬁ <
ERURNNCE S SUNK LS o
> &%ﬁﬁiﬁﬁ%rﬁMﬁJﬁﬁ’mB&@%?$’N%iiiﬁ’ﬁﬁﬂﬁ%%ﬁznﬁé&ﬁﬁﬁﬂ%%
FowrFEFLATOR24SBRA > ARG R Rl gl 4E - T AET M SGA -
o REL T AR TR R AR ] S AR AL

36

2018 Eachie * PR E Z 275 Bl >
1083 oo > TP L5 200> HP 2 FE ik

i \

= RFpIS 'mﬂﬁﬁﬁMé%%#miiﬂ’F7ﬁ‘ﬂ RER RN T R EFR] SRR
o FARS JARBRR AT 3 L Tl R AP R L RRERE 7 ok BT LER
> BERES F’% LWl fEF A JU‘TJ‘} R I\l% 103 =~ &  M(<10# = :48.5% ~ 10# = 1 333% ~20% ~ : 12.1%
~30% At 6.1%)

SRRtk E BIKEE 288 kHEXE

2021/11/04 05:30 FE:H20235F BB
[$%$m %m%/éﬁﬁﬁll%l@ﬁﬁWﬁ@ﬁﬁ FEEE  BEREFABSEE
ffff CEHRBURE S RARBEL - Bt
O:EE%%@W!EE_Hﬂi%%ﬁE%%G

@
% https://ec.ltn.com.tw/article/paper/1482628 ‘t(M)
34

Eil|
E”’i‘
&
il
ol

I3
i
E+

T
™
ﬂﬂ@ﬁ
g ol
| 3
Gt
E+




Bt

37 oA

A FANA RS E e 1 $4.260% F L

R R

-+ B AHERE D)

AR 150 4)

© BT RE 14 4)

< EPREARENE)

> BIBR ERFI5S&- X
4 ARTR(E N E)

> R R 2R RIRE(R
# ¥ 122,000 Hzig 7 fc &)

<4 pElEH AT

P ——
B4 R R
TEAP#FIR FELRER
Py #ip 2 # fe RRPE || e || TEERS

W [ [ ] [Pw ] [ s ]

— | I
Fake | axfuscok | era || 1smse | || Panlyn ” LA | | ﬂs#:esz|
L 1 / ]
cim a
Cloud ::Iuster Cluster Manager —| Node 1 || Node 2 | | Node n W R
T 72

37

( 24FR | CPAy

|
| |
CPAFACG CPAmaa

2EAR ;‘ %; MES A %‘F DQA‘
P | = =S B
M—
VAN J
CPAgyy: %3 7 # (Environment) CPAyg: #fe & F # (Micro-grid) CPAyTR: T4k 7 #(Meter) CPApp: iVPPF # (Intelligent Virtual Power Plant)
CPAgpr: & ¥ & 2.3 7 31 (Enterprise) CPAgca: Bufti # 71 (SCADA) CPARac: &u#+ 7 3 (Factory) CPAggyN: *c 4 # E(Sensor)
270 78 > Net Zeroz =+ i # f¢
Dl \)
Elukidn 7@ w Net Zeroz = = 3 &
38

PR EOYERATR N2 AP 2 AR AR
AEE TR EIREE F 0 0 L
Tk REEFENS MBFEALRFRELfEA K o

SR P Y- RN WU

e e FEARZ SRS TETRE U FET L

VI AIREFE IR RBEREREATIRFE S NA I RGP IR G A TR
K rEh

ASRPER FRPE2 ERS
V2R REE AL AR ERG KL D RENRE R

FFBE"
CREYRIREPETA

ERByEERE TN -

VYRR RN R R AR ] oo L B Wi E R BUE AR M e

ARRESNG ARBAGER  BRABSRIIRF PRBIERATRTE AN P AR EY
LS RS o

® i ATA 2 iR E 12 % 5iSMART-POWER

® iRy 22 % DeltaGrid

® LAl HcphpE T
® 1Pl T LT IR kT R

L

35




Bt

L

36

a },ﬁl E “k ) b Sy
B ﬁ{#% BRFENREELEFE(1 $4.2)R%
39
. B FEUB IS
o T % #_m ) e
k] .1 'ﬁ»% 1: CPA AFFE : FERIL
T KL
= v wh || owet || w EBTE || yeen | reatsgs
HiE & A CPAfT f & ¥ = 3 7 30 (ERP/MES/Z + .é
Z R) ~ SCADA & 5oz B dd/4 A K % 2 B Wi g/ .
M ’ (33 1¥44
ﬁi\‘x‘\:‘%‘4)3@"@1%?.\},@/?1)%?&,’1"]?(3:6]‘ [ I ‘"’M‘ ‘"33‘ =
%K??%(Eiﬁﬁﬁﬂ‘fpfﬁkﬁﬁéwﬁ‘ IR B = a
BEE) 7 MR A R Bl 2 pran (FEeffurreare R R
€ - GiM E
Cloud I(;Iuster Cluster Manager m
87 1 ¥42% g4 2: CPAK . |
T A !
g 1 )‘ = HE
P 8 CPAT & enici I e L |
Poid B S BPUA T UL R IR S e S B m IR —
=1 I’;&‘ﬁJ m"'r']{)i"r I 4 “{:f’} s Ay 11-; fﬁ? ‘?ISO;&F?‘_ P s (9 sl (2 s (29 :L;in‘ \‘m i}a E‘, :Mn
‘}ﬁﬁi R EEII 'ﬁ"ﬁp ﬁ"ﬁ' =] | Ldode ]k kA EEEAE (-
08 Qg émﬂé ﬁ Qo8 Qo) ﬁu}}ﬁ
e M
P L % iy 5
A BR#Ep AR HE i Rp R
1f42% 2 T .
B FEYUG RS
1. CPAKE £ ek £ X TH » § Rt * ] — g
£~ SCADAT R 43t~ LBR T - KEH LI FERATR
FRIZATHRE > LEHFLERFTROEE Pre wrr | wor | -1 TERTPEE
¢ BB IR o — S La v
S NI A\
~ 3 %4, \ IYM IDS
2. IR R R EL AR RE — L \\ | T
34052 A3 BRGHR & 2 R 4T Fran \\EREfoedaere et AL O
GiM : a
4. Fﬁﬁ F?%ﬂéi APEABRPBREEREL Cloud Clus! luster Man, Node1‘ ’Node 2‘ . ’Node n‘ Tapg
\ i
5. ERTREFLERFR A ARAE
e r— —
- | SCADA|
6. 4 BB IS KBS E IR AT ok i >, ] | |
A2 Z % EF R (Net Zero); E Rlw 3 E e gmw -»meimwmgnmm IR s $EA
5 \ - Switch(14) Switeh(14) Switch(184) Switch(1) om _ankv o ¢
B i Ei A PSRt 3 = ' ﬁ' ﬁ' ﬁ' ﬁ' ﬁ :—Llili:I Ak kxuvar,.em -
*‘m;iﬂ Fuds i 5




41
|
|
2L >
" 5
e M
IRERLFE L
42
“What gets measured, gets managed”
- Peter Drucker (1909-2005)
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“In God we trust, all others must bring data”
- Edward Deming (1900-1993)
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Deloitte Analysis, Deloitte University Press.
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