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VAR

&, B EAFRF O STEM G5, #KR. T, #F) &KF X,
%

oy
X P A FHKF A3 TAF AR IT 5 F el i 5] N CPS BEA VA F g iX &

X H R
RFEER 4. 2: FPFsE N K209 AN K& “CPS” | CPS 49 8E4 . CPS

A TEMEF A RS, BFE L, WAL L L G AR B 49 IRAZ Ao
v BRI A

CPS MM HE ] ZWBEAR, WwMBAF., IR, ERY
| 220 3

HN4.2 SFTFELTFFALZ P CPS TAZGYRAZFo M B, ARG EIR L FoiR
FEVAR R TiRAEAR B PR A, RgE B0 A AMNE NS, ik
R, BEES. FERTfe T IR FAURG 20 8 R F A LR,

HE. ERERRINEIE
ik CPS YRAR M BUM AN R BERE M ] CPS HIRE— sl LM 72 J7 THI ) Mk
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W, T ARSEFEI CPS A48 T HAh 5 T B AR 1 AR 12 U L H BAR 75 5K
WA EIA . 44 CPS WA (FIWHFD B TAE, Y2 /b5
ATERSE . IXEEFUMSEHTH & T CPS MUAHSRUR, 1) B Bt A IX A%
SRS S I

KB R, ARV A ISR LA CPS A0 A CPS Wit
22U KB CPS TV SEERZ I NA LAy 78 CPS BUMME. FLE, Z
BER A COW BT 4a T SRIZFERNA . R JRIXHFE—HE BT ME, 75 2R e A7
AR AL B SR REE SR AR S 1 CPS W H AL 7 — 1% CPS [
FARMBUE, et 7VEARFM T AR R S C8) 2 IR CPS 2R &
(RN R — AN CPS IR RAT, IXAEAEAT 2 RN R IR CPS HU ks
H o EN Y CPS BTN B B AT 2 SE AR VPO s EAR IS A 5 1. SR, il
LI BT AR ST 77 CPS T ARRITA)S 5 2L KB (A I T R B e N o

RAALER 4.3: BT CPS R—ANEET 5 A AR, HAFPTAH GIIRAR
HREL A R4 A9 AR R U ISR ) AR CPS 242 B P & 69 FT A iR AL .

E4.3: FEEERAFE 22 (National Science Foundation) & % i@
AREHFRKA LS K T 45 CPS T /1 269 K&,

HIRHEN CPS XANH MU A A PR, (EFERBINIIE BT LT
JTHEAT S o B AU AE M, SRR FEUTATIAN L 5 78 L8 Rl AR AR % A
T e

WAL TAFERE R RAT VIR, RZAEZ B 5258k, AR
BHE, SREEAT BN SCIG = R AR AR+ IR OO B SRR T A &
FAREFEN CPS R, [FIMEHL, HATELA B Al eI e R E R 4t
AE SRR B B AIE AT . 4k, CPS HIE Pl o R 24 78
7y BRI PSSR AR X A CPS RS BRI SLPR AL T B 1 A —
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SEXFE I RIR, B 7 EAR LA S 461 5 R 3 B 22 A PR BEA BT e X A%
RGP ERRAR . ZEIG-T & K QIR MYE AR, 2 KPR A
373 FOAE L B IR B IR T 65

BT R 4.4 4o R EHIRAH OPS IRAL S 413 CPS 381, K% & HEH
4 R TR OPS IRAZ I, SR L B ORI EE A ik s (B4 1
RRFEFMEERTE) .

WAL R L5 F2RZRXEETFEXRNFARBEABEIR R AfF A, BT
TUREMTFE, CTURMEF S, IRFRFE FiE I FTALGTRAS
AR EF, F I HFRRE LA A AiE 4,

B4 4 xEEEHAFAER, FLFRRTE Y L4 OPS HAH. R42
ik (AFERRAER) RR-F ST AR, 5T LFhRE I A Atk

FEBES,

W CPS Haidy &, %A AT CPS Wit FF R L4 HIRE T Bk H
miE. X CPS WANEEEL > (HE &Ry, JUH YIS (5 AR A R
ANVE IR 78 70 BRAZEGE 00 H 2 B2 FAT IR RE J7 A ML N B3 BAATLCRE B B 47 M 72
SRR B TAV AR ERER) CPS M FRI—DHIRE. KT
B ORA T CPS [ TAEIAN T FEHLRE 2 52 A 2940 CPS ML 53T 0 75 [ B¢ R »
AR B R GR B 1AL AT IR S i
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— CPS BN R AATEK

ABEFHE T CPS MR A TV EEANE, PARASRIIAA TR, K&
%52 CPS NMHIW— RYAEFTabr ML h 2 2T AL A B 5-3k i) CPS
e B

CPS &N

ERLERJUHFEF, TR WL 7 — P E 2. DT LaiyUiec (B
) JRAAFAER IO, Rl iR B . FEH ARSI o, R 2 MR H ik
ARG (RUEETM) BB, 48516 CPS, @ kit <hitHi
A ER LA TC SR AR BT R S K AR T IX M JC SRR U TRE R G "HERR N E
S, “Cyber” JRIVZ RGN SCRFREIITHE ML A Bl S5 A 2% 55
“Physical” MU R R E R GLER 7> (FA0 H SRR B <) 5 ik
RS ARG E SRR T (BIaiEE, 1T - CPS 5HA MM (ToT) .
TV IR L R BT DA LA AN R G RS S AT % DIAR oG (A 78 B
1.1 .

N EOR I R R H SRR CPS i R A K

® G EMIZ. HIEEM ARG, FRVFPIERR G IRk S AETS Dl
REv PMER AT B RGeS AL T LA A AR eIk e HL

® HEAL AU A EAEASIER . A7 0T AT AL B K B Y B S S 5K
P AT RE -

®  ALPFAN AR GE KA (1 B AIG FO VRAE # U X B R 25 AR 7R ) B 2 55 1 & Bt
HAEH CPS. 4N, MASRFUEMK, HREERKE, FHRMEE %4
IR AT, AR AR s I e ATz H .

® Him I FEVER R IR I MR LRI AR, IS R B AR R

YE SCR B RMEEZFE RS, 2016, “CPS R4E7 , WHAEL 16-549, NSF X {F4i 5 nsfl16549, 3
H 4 H. https://www.nsf.gov/publications/pub_summ.jsp?ods_key=nsf16549
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IR A F s 2 BRI SR

CPS ] LU /NS 1, 40 N iE AR, ] DUARR KA A, 0 X SRR U5
Y% CPS KGR REEEEMBMEE W KNS 24, TAGAETFME SR T &
T AN HRE 1.2) o LU, Thek. 4. ARE. FERmEH S vk
ST R AT AR A 3G 58, CPS $e4t TIE LR G, Fst b, JUFHTA ATk
WO RINESZ T CPS. CPS AWK MR ARILAL S ¥, Sl 22 5 B 2 3R 7L
Bt — 43 5 TP P 41 35 e B H 24 ) R T CPS MM E, “TlisplbfE T
ZOER T, SRR ME AT fE S K72, IR, LA R A %
S ABREEZ B IMEAE 2025 SRR 1.1 JTLFET——0 02 NME,
KEE, FEYE, HAE, 1), T, KE, SRiTRHABINES RS, S
EAR AT AT TR, M 2015 4E2] 2016 4F, “EHMB & HREE G N 30 NE 7
2, F 2020 FEKEIE N 3 AEIARIRET 200 (LA A — AN 2 Tk BB
W, ERE TR I R 2 25 G e Sk N R T Dok 2015 4F—4 ok B i LS
AR AR G A 7] (A TP, 31 2020 4E4ER T HBEM 52 AT REIE 3 5 12
FI6, HH 2030 4, KARIREF R Z L 15 L0, [FRF, IT AR IEE
R 2 A5 BT CPS U, 41140 B 2 25 303 % (41 Google A1 Uber) AMJER M (4
IBM) .

2 McKinsey Global Institute, 2015, The Internet of Things: Mapping the Value Beyond the Hype, June,
http://www.mckinsey.com/business-functions/business-technology/our-insights/the-internet-of-things-the-value-of-
digitizing-the-physical-world.

3 Ibid, p. 2-3.

4 Gartner, Inc., 2015, “Gartner Says 6.4 Billion Connected ‘Things’ Will Be in Use in 2016, Up 30 Percent
From 2015,” press release, November 10, 2015, http://www.gartner.com/newsroom/id/3165317.

5 General Electric and Accenture, 2014, Industrial Internet Insights Report for 2015,
http://www.ge.com/digital/sites/default/files/industrial-internet-insights-report.pdf, accessed November 1, 2016.
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FFEEE 1.1 CPS HHETR

CPS 5 LN OIS, FFMH T — LA M B R s

LB, FERUERN A EECE A £ 5 ARMEM B S ERBAITHRN RS . &
Wi T — RANEE, BAEIZE). s MR, HLas AR A Bk, RN A%
AR AT, DUIRAR WU Ruz#ds (78 MEEhl. w2l AE(E Cps,
P& NS IR AN T ¥ 2 CPS JREE . [FII, WA VFZ CPS JEAENA AN, A —Lerf 5t L2
HIREINET e R S P

RATRE, FEXREERRAGHBOISER, o CPS MKRE, JUHRX BRI
LR RETTR. AT, RELEEFEEPERERGNAN, EHMERLE, HFAHE
K 2R 40 545 B ARl & I BAR I EOR )

YIERM (ToT) , #E MO8 “HTAndEfml BEAEBE e, H&BEERR I —Fb
ENAS KRR g T Al et , Hrh WAL A AR A R DB R R R, (6 R e
H, s8R EE B MZ, JFaW %S A BAEA RREEE. 7 2 BV
KIE, EFREBRZN CPS R AL HEVIIR N N IR R, G, Sy R A2z 4 5%
EERAESE . MRS A AN B (LR S0 IERRARSE A 2%, tBOREKES T CPS.

TAVHEER * (Industrial Internet) REIEEN 5 CH AN 40 A KUBLEUE 1O e U ARZE &, LA
EHMBIETW RS

BRI A, R RA X 5 T B FAS S B A K T Je b A X sl 4 S i
TEANTEUE, e, PRI BRI A CPS B AN S i S AN ], SR
SEI T RN AN B

1 Institute of Electrical and Electronics Engineers, UAE Section homepage,http://www.ieee-uae.com/?page_id=267.

2 Tan Smith, ed., 2012, The Internet of Things 2012: New Horizons, Internet of Things European Research Cluster,
Platinum, Halifax, U.K.

3 ARi5 Industrial Internet’l GE Aw|fli&, (HEATERER) ZMEH, REARARIEE A “Industrial Internet
Consortium”. Z% 3CHkIL:  J. Leber, 2012, “General Electric Pitches an Industrial Internet,” MIT Technology

Review, November 28, https://www.technologyreview.com/s/507831/general-electric-pitches-an-industrial-internet/
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TR 1.2 CPS WIRR

CPS W]y 51| 4ty ok B 2 (R 22 B ekt o 2Kk «

«  iBEH

CPS HAR LN TR %, B AN BN A A IS O AT & MUE S5 R AR I 3% %
4o CPS BRI B4 T NS A R B S0 T NH, B3 BRI i T IE B 4 b
I TR B AT 5. A T A DAL AL 2 2 CPS BURRENS S22 h A2 il 4f]
¥, JHER A TRt g athR A SS R

© Rl

BUESAT T 200, AOA] DAGEBETHRI A )7 it IR AR A ORI R 2% o AR i Rl S IEAEAS
W N, (E LT A S AR A . CPS HORRENS [RIIN $2 ™ dh 8Lt (L@ i 8R4 e X
B2 oiAe) Mg (LLInseB A, ERmA A= s) e,

o DR

CPS BN AT X5 BT astilrh, DA IR & KT 8O0 R 2%, FFAT T I LMK R 1L
HRINLIATIRE. WERBIATE 2, CPS MK Bl Xt Z A NHF I REEM BB CPS 1
XA R NI UEBOR AT DA B st oh BE N2 5« B8 5 T ERTE I 22 A I BT i o

© B

AP L B R B AN AN e, AR ERATT 7R B ATB AR I . TR BGRANEE
BB SE I — A BOE R 2, SRR SR AMA T ECH RS, vl s g
Ef=ViLpal 3R

<Rl

#2050 4, EERANDOFHRHEE 90 12, RRRIATEM AR AL, DR FEIE=7)
I EYHURANR B R, BORAE B YR RV R G S5 CPS $R
iz I RE 6 32 = BE M (B B A T R EREANAE P2 2R QAR )

1 Food and Agriculture Organization, 2011, Global Food Losses and Food Waste, Rome, Italy,

http://www.fao.org/food-loss-and-food-waste/en/, p. v.
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WH| CPS (K18 Sy SEHLIX —8 SRS, 7E 2008 FE4 R 5HRZ R
S o, PE LR AR E TR S E B HARF]EE Don Winter #5 Hi -

“CPS TE & AL MR Tl i A7 7E o B ATTHE H A AT 5ol 2 VR 4 A e U
P FR R AR 3 . CPS ST BATH = SR AR EE, AT E A4t e
CAFRHOH R E K, 7

Winter %75, CPS X TR MR R4 M TTIR L2453 RIEREIG K, Xkt
UGBt PR SAEFIAE AR A M 20 tH42 70 SEARANE] 10%_E T3] 2000 4
R 50% 2 4

ERERRZ, RERH CPS & kERIZ2w, HENEdk
B . Hodn, BAR— AN ) ke B 15 5 K AR, HE W R 3
P SRS AT 38 E T 0P 5% | T2 W s D) 4% 2 4 A0 TS 50 o R 547 119 1
EEUN, IR T R A5 B IR

FRM FHAT I FEAL A SR N — AT AR vt sRB. B AR 10
CPS it /& B M I Th B AN AE T e eItk 5 R o ThAREAR M SEBIL RS0 AT LUOR B A i vk
D75, BN AR R R T 7 S SO VR R N 52 B 4 B8 i 1) R 5 A3 T s D)y 1
B CRMUAURZEY o AEThREREIE (RIME B2 4. Thae 4. AT EE MR mT i)
S P 25 A A 49 A SR 2R G E TH s DU P T it B R B4 BE i R S ——
N,  SEILI TR S M B VA A R

FHEEER IS (NSP) IEEFAT 5 CPS BFCHR, it RIfRs T
2007 4 8 H A1 2010 4F 12 H B G RHEHER M 2 72 @ WM HEsh. "HT CPS
IS FH (0 22 R 1 S HOt T 2 sk S AR Y, S8 [ [E R i G 2 5 2 A
IR SE I A1 36 B L 22 ARl 2 BR AL« 55 [ A8 Il e 2 B A 2L Jm A
ReCER G A% FEE E MR BT TS B FE 2 (ARMD) | £

6 Don C. Winter, 2008, Testimony at a hearing on the Networking and Information Technology Research and
Development (NITRD) Program, Committee on Science and Technology, U.S. House of Representatives, July 31.

T RARGRHE N Z R4, % 3CHk:  Leadership Under Challenge: Information Technology R&D in a
Competitive World: An Assessment of the Federal Networking and Information Technology R&D Program,
August 2007, & Designing a Digital Future: Federally Funded Research and Development in Networking and
Information Technology, December 2010, https://www.whitehouse.gov/administration/eop/ostp/pcast/docsreports;
and NSF, 2016, “Cyber-Physical Systems,” program solicitation 16-549.
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] 37 AR T e i LA LA AT ey, DLRSE I RO B K & i S5 R it e T

5 [ [H S AR SRR B RSL T CPS A eI H A%, SR
FIFR CPS R G KB (28546 . HEZRARE . " HARECHS CPS W7t i R4 36
[ F =it kIR (DARPA) I HIERCEE A HE (AVM) Hl o) {5 4 5 M
ARG (HACMS) 114, LA SEEAGEM N ERGR EMBREC BRG], ¥
% HAth 5 A7 250000 CPS W st it &) (AN R 1.3) .

s 1.3 HAERE CPS AT

PAR 2 HAl E K E EYEL RS (CPS) KB FEit-4l:

« EET 4.0 BReSTHRIBER G BRI RS CWIECND 197 R R FEEE TkrE
[ PRy e tAz . Tk 4.0 s HlE k. Bk Tlkiett, — D E R aeiE R 5 L
F, AL A s 28 AL A 2R P2 Bl SE B 1.

« BKE (BU) K& 7 — I BUF -t 2 AL RIS 5 E B G BRI ——2013 4
BRTHMANXRGE CPS HISCHA) 70 123670 2—— R E SO Tolk AR Z IR A BE R
GUEHBERAMEARITH 3, /G AR B SR TR, MR T R B RER SRR T &

(EPoSS) ,E I T HEAMEBIHT K, LUK BEHES) B e RS M BORESR . 4 2T RKED
BHFAGEEZE THRI (P26 2020) EL45 R AE CPS WF 7T iRl DL KA R Susv &, dn e
RY, HRRS, HeeZ@Rg, L) B3k, WERMAERELX .

o FHEIENE 2 EEZE B BORMERE R (NIPA) T H #HESIH < it4. CPS [F] th

& 2015 FEREE E —A &l (E BB ERARBER R IR LR EETHE N A 5.

1 EU-Japan Center for Industrial Cooperation, 2015, Digital Economy In Japan and the EU: An Assessment of the
Common Challenges and the Collaboration Potential, Tokyo, Japan,March.

2 National Institute of Standards and Technology, 2013, Strategic R&D Opportunities for 21st Century
Cyber-Physical Systems: Connecting Computer and Information Systems with the Physical World, Gaithersburg,

Md., January.

8 NSF, “Cyber-Physical Systems (CPS),” https://www.nsf.gov/funding/pgm_summ.jsp?pims_id=503286,
accessed November 1, 2016.

9 National Institute of Standards and Technology, “Cyber-Physical Systems,” hups/iwww.

nist.gov/el/cyber-physical-systems,

accessed November 1, 2016.
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3 IEEE Control Systems Society, 2011, The Impact of Control Technology (T. Samad and A.M. Annaswamy, eds.),
http://www.ieeecss.org.

4 SUPA KT, “High Level Strategic Research and Innovation Agenda of the ICT Components and Systems
Industries as represented by ARTEMIS, ENIAC and EPoSS (2012),” http:/
kt.supa.ac.uk/market/artemis-eniac-eposs.

5 U.S. Embassy in Seoul, Korea.

CPS AA B\

HYEW, ZERSMHEIRGH IC CPS i AEAI AU 7 SR ¥ 4 T Hcdhs 2 JF 5 1A
MR WEEEN XS CPS IXFE—MHII . BB R AU 1 R GiME B2
AP o BRI 2 YN ] Rk A5 SR R R A, PRI S 2
AR A TE I A . H ATAE S8 IS £ 1T Er 5T 56 B Tl F CPS
REEE CPS AHSGHIRFHRAEM TR IAE . B el BUR G S B s e At 2
e RRIE SR CPS BRA 5 H ALk TR 0 TF o 2 A 2 Tovdand Tolk Ft ek
FARIFHAT RGO A ISR IX B (5 R

BTk CPS At A A TR I, 2 0o R e R EER oA 4 F
PN 22 (1 5 2AT I R A S — R B TR o G — L8l FR AN L AE N 1
BT i £ T8 i B 5 AR 4 PR LB 5% B

RESAT BB 2 ——R %, Rl BT, iR, BARRE
TAVAEF A CPS TAEHAF THALRNRE, wHE 77~ AW AR A, Abf] Tz
MBI TR ZE R ELRE, A RARATIEE B F5 00 75 A4 I i T WG ) Pkl o b 58 15 B
L4 B4 T — 2 e SR A AR N R UG, ARAT75 2 49A CPS T
PR AA . FERLAFIT, BT 28R % CPS HRe A, —iLp=
BB TR R R I Lk | TR L AR, WA E £ %0 CPS
HEWRIE T, IAmATA R R TR EH.

I F AR B A BRI 5 AR 0 AT Joseph Salvo 7E IR EI%T CPS $ AL 7 SR i 3%
AN R VFRATHTA B0 TS & X Re T ) RARFHR AR R EL
/b CPS T2 By fige , HEHRFRIF A 2 i TF2 80 Craig Stephens [R1%5 1, “fi 5 1f
LLRRATRER BN EZ .
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%8 H CPS fEHAN TV A e, BT B VN H SRR T LS,
WHAEE 2 M TRITIEBESE CPS T4E. W2 AIFEA #2521 CPS i ERLK
HEBIRN, R IE, RIESEE R A, AT R 5 A A
722 A R R G T R BB B R G AT I R Pk

TH CPS RGBS SEIMAAELE AL rT Y etk Mt R
SRR . HREH] CPS fE %4 R R G0 AR H LA K BT T R Gl = Tl 1)
FRZAP, X AN YR EGE. MO RAERRKZH, WEEEZHA
Gk T CPS. Ak, WAIEIKE CPS Rl AR Lk M2 & A 2
(RS A =

TR ERE CPS ff k7 T AT & TR AT, ST STl 2y
THREMFF RN, LS E e KA i3 CPS iy Z4ed N i
TUH A bt 5 R S AR FRRE M L AT UME,  CPS T H 2 itk

ik, ZFZFEMZEE B IHIRE RV FEN . TR 2 R AR e T
PR TFEHURFERE EREARGURM A N A DR EAL 2 o ik, Hk—if
53 TAEAON = T3 B BAR A B AR B HEAT RN 78 57— 3843 T 75 T2 6 o7 0%
FEAAT R 20E SR 7 s AL TR AR R A

WAFLER 1.1: CPS A#T XM BA & K EFAott 2 24 09 TR, R

Wizk, EH, AR, B AR &R/ RF LT LI, BRAEF 22— L4

%38 7+ TAZL CPS = e fo R 509 AT IR, X & = SfofR 51515 & L&

G H e trfoditt) SR R B E5E—&, NG IR HE

TR A HATE R, BARREZHLEKRGAT EK, B TUAFT A

%% % A CPS fmifAndi Ak 69 TAZ)T,

AFERE 1.4 TALASN CPS HEEAABRER

WY&, REAZATASUSKS 58 MEIEE X CPS 72 Tk 5t H ad 88K i) 5 244
A CPS #REF RIBH TREZE W . HA R
KT
FRRFIIT A B R 2 LREHE Craig Stephens 7E IR A4 104 Tl A4 T CPS A I 75 5Kk
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KR Z IR, R TRANR sl iksh &, MERHBO T8 RRA, HIK
ZETARITA FIRR R TR EERE S Bt FF R R BRI | 2R LA R AT AL H R AR 1
RY5. XEHHRRIERT VR E R P AL, EXERE, 3Rl R asEiE F
BN E . Stephens fEHH, VR TAVFERBLAZ) R TRAIT I C2IAS TR, |
AR RREREI A TS A BRI — B I AR 57 LREH %580 CPS H4if. EEF/R
23 7] f¥) Dan Johnson W AT MR & 73— ANSEIEHNY, CPS 7EH s ok bl = 22 1)
. LU, W% CPS BEMRSG (Flnthl, Hldp, Fhag@ahl, gmfFRe)
T 2 B I
AT B %

2951« IR~ ] B R GEAA T Jon Williams $5 1, AV AT HT AV IE AR Y, CPS Z 4R A
k. B, GERAFEFHSEGES A SRS, REFEMIRILL MESH MAEHIE R
M5 iEde, SRR E RIS S, R IE N SR R SR R BRI . LAt
Williams iE%&7R, AR —NREP TR Z—DNRETHR RS (SoS) , FE-ER
G TTERIF RSB = SRS, X5 RIERA TSI SR EIA A .

K BETT 8 T /AT Scott Hareland 58 T 127 2% s R sl i K 1 4 B )
Be, EFERINAS NS E EBOR, e dr G |, s il s o R e & 14k
RS, AdRH, AR B & TR AR REEST 2T K HTH R 71 .

L iR

BEHEE LI E (JPL) HBtiit. @l HEBMBREM AR RS, FEIH AR
RIF#SEI0 = “UFarS 7 JORTER <R 7 SRMARSE . B HENESG % K David Nichols Al
Daniel Dvorak $E R 7B SRS = (JPL) Xt CPS HiAEMFR. AIIPL FEHK
r CPS Bifg: PRIEMIRA B EMMES AL B, FRELRGELN TR
55 EfEh GRS, BAEMRIN, LRAES LD B XIRIHES): i BN RS T
s ARAESS . BRI A RAE . TPL IR T-7E 3B 55 9% AT AR, B4 JPL R IR AR
FCAWA T CPS HireMHAb TAEHREM A FHse b, JPL Fnaflm sl 5 T
M A T2 T 2 DU ML A2, TPL 4T il 2 5 st B Al s 2 LA S 1% X
KFEFRIXLEH R T

CPS JF R LA

bl
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SimuQuest 5& —ZF PN AT, FFR M M SRR TR RS T . SimuQuest ¥ John
Mills BI#f 1A SR 72 TR R S B RBERIR T RE . R REM, Fikit, &H R
Giiit, EAFMSCH TIERAE. CPS fifeibf — BV E S, WIGAEFEE, N7 AERE
#, LR ETE. Mills 80, AR%F. 8 B2 8 < l/RSE R A R A L% MBI E N
B O THI CPS $A8, {HA& SimuQuest IXAF: (11/NA 7 AR HE MK

>KJH: Adapted from National Research Council, 2015, Interim Report on 21st Century Cyber-Physical Systems
Education, The National Academies Press, Washington, D.C., doi:10.17226/21762.

CPS: —/MHTHEIER

CPS AR AW FY . FHL b, W MEETH A TRER KA
XFF 20 208 40 FACH BRI, tHEHA AT e Oy — 4 H A b . AR
HITHSRL R 2 G4 — IR R By 18], BL e R E RN LA, 4K 2s,
ERH IR, $THLR A B RA AT 2T EIHL. THEAL T RE U 1% 4 32 W T oy
I THRE AR BT TR R R R RN 1 — T 2R, PAT 2 AATTEE
BRI EN LA T 2E . a0 s S AR AT A 75 2R TR @ BEHL —FE,
B AR TR AR EE D LB AL BA S RES AR a8 (A
BISME) F/N AL B S N AR R A —aCE AR 5 B Oy — RS, X
CARTHRP o RAE BN RIIR AR R G AN T B A, B —1A
A TG UE B ] FEPEAT 2 A B R B AR G R BB RE AR AR S AR A 5
i

BAERAAIEEE, CPS W TIRARSE. B TR, 126 R 5. KM R
gL LR AR ARG . FHL b, W2 CPS YRR S gy N B il = AT R
AHUIR LA LR AR U CAnBLas AR o RSB U I L O 2 38 X
BHOL A

LR 1.2: ARG CPS TARVFPAR R @A VATI/LE: (1) Hmi4R
BWIALIF (Bo A Ae it EHLTAE, AR ITAZ, R S TAEfoit EAAS) o (2)
H g RABRIALTF (Gefil M At KITAL) ; (3) H 2 THARM &0
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RF= L AE CPS TAZIF (B2 & RAURAEAIT T RARY 494032 £ %)

HAFLEE 1.3: LT RKERANITRN AL F Foit EhAF R b A
A& 124, BT AN CPS YA N TAL 5 Foit HAAUAL 5 69 AAHRAZIR R + 5T &,
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1 Examples include such as the FIRST Lego League (http://www.firstlegoleague.org/), which
brings STEM robotics to younger children starting in the 4th grade, First Robotics (see
http://www.usfirst.org/roboticsprograms/frc), the University of California, San Diego, COSMOS
program (http://www.jacobsschool.ucsd.edu/cosmos/index.shtml), or RoboCup Junior

(http://rcj.robocup.org/), accessed November 1, 2016.
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2 E.A. Lee. and S.A. Seshia, 2015, Introduction to Embedded Systems: A Cyber-Physical Systems
Approach, Second Edition, http://LeeSeshia.org.
3 R. Alur, 2015, Principles of Cyber-Physical Systems, MIT Press, Cambridge, Mass.
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