KEIZHBITBAIRT—,T4IZET S
MREARFDEIM

Rk 29 F 3 A

EHREAREEAN FHRBEHEEE
ALk EHEEZ—)



1
2

KEDAT—P T ABREDBIEEE ....cccceeeeeeereecieseeseesesas e sesssssss e s ssssssssssssssssssssssssssssssssseas 1
B Doy A= T 6
2l BB ettt ettt ettt e et 6
211  BBEBRET: ELUD-TU—2 TODTOR oot 6
21.2  Siemens USA: h—Ro=a— S ILERHRYRT—Y(CNCA)ANDTIE ..o 9
213 ARASHR-FYRT—0: TAEFFRALERXREHRERVDILNZTMHEYYIN—5) .13
214 GCTC: RY—hKEBAVIZTADIIMNSARHR, AU EILA, TRIUH) . 16
2 R B ettt ettt 18
221 BHIE: AT A T Ul e 18
222 IRILF—E: SMART BEUT A TV =TT Lo 22
223 ARASHR-RYRT—Y: TAERHEOREFTEETE (TXFYRAMA—RATAV) . 25
224 GCTC: axITYR A TIOIURRRB(ALTUMAR—RIIUR) (i 26
2.3 BB ettt ettt et 28
231 USIGNite: UE T "SI ettt 28
232 ENBEEMHER(NIH) -2XEZEE(NSF): AIX—h&IARITIYRAIL X ... 32
233  ARATR-RVRT—Y: SHREEEIHLA =T T47 (X —SVRMERILFET) ....ov. 35
234 GCTC: /MNRHEDHEE-FEREMHNTODIINANATMTARD) (i 37



Mz 1:
Mz 2:
M 3:
XM 4:
M 5:
X% 6:
Mz 7:
X% 8:
Mz 9:

X3 10:
Xz 11:
Xz 12:
X% 13:
X% 14:
X% 15:

S

KENIZHFTEMHAISER-REDOIL R (DB, FHfT. 2T B e 2
IRARE City WeD A ELER ..ottt 4
NITRD ARR9 HE AT EID BAZEEZ oo 5
BEOETENEOBEEDRMICHETIRMEBOE RS B MR ..o 6
TFRDELYS T = AT =T DEEM oo, 7
J—AAATAF MR B EIL TUND AT T e 8
CyPT DF—RATEHNRZTA RBE...c...oveeeeeeeeeeeeeeeeeeeeeeeee e 12
BI)A—a3 DB INERELER oottt 13
PN i T oYY OO 15
AR T4 FrL oA EL DT 12DEDAVER e, 19
OAVNRADAT—R T4 FL U OFTEEEE ..o 21
POLARIS Z# UM =L AT MR T T oo 23
Powell Division 38 @ R D2 B —ER B B FT...o oo 28
STTYMTHDYE LS -SRI HERBALTODEREEB. ..o, 32

NEHREBERTORKE LY —DOT—270—(HIPPAZERL) ..o, 39



1 RKEDRT—;T1BEEDBKENR

TR RIBUE T, DA~ — T BB DOBURRA =3 7 747 ESCER BRI, [FIBOE
Tl BRI 2 =T A OFREC = — R B DR TR~ — M T 5 OB R L2 KT 5720,
BN TR 2 KIUCEALTZIED, BITREMTEL O 7 07T 2RI L, ISR EEORHI AL L
72o LINLZRNG, 2017 4E 3 A ClE, BATOM U TBHED A~ — o T A5 DR B Z R RS9
FRIE, BEHEFIREINTNDEZZXOLND, N7V T BUE FIZBWTH, AV BHED A~ —h T ¢ B
DERAD G ZHERNDDH, b LUMEE BB TN DD DONTIE, S B ERL TOKRERHDHE
Ezohb,

A HIBOE T CITER RSN, EREEOBIRRA =T 747 MR SCEITIE, LT O eb D
WEFHND,

AX—b T2 4= FT47 (Smart City Initiative: 2015 &£& 2016 &M 9 AHRR) -4\~
KT 2015 4 9 A TR~ —ho T A= T T 47 | LMD IS AN 2 5 38 i i i

BHAORISR . BB R . KL H), iR —t 20 L5 F8Ea A+ 52 2 B L
A= T T4 7 %S BT, ZOA=3 7T 47 Tk, 148 6,000 5 KR /L 5RAE BT 4R R THE

EL TS 25 LA EOFTILWA—h T B F IR AL, Hlltt 20 =— X/ I E S

Bl o 2 ATV, Hidslorh 2 =8 o BRI AR 32 & bnoTz,

ZDA=Y T TA47 T, LA T OfRR T EHEIG 2 HE T3 Toha, KRR (NSF) | BN AZ HE
vt (NIST) | [H +Z2afxfEs (DHS) | g (DOT) . =x/L¥ —4 (DOE) |, pi#E (DOC) .
BRI IR T (BPA) DO ZNENO BB A 07 07T 2t EIFT2130, N0 HIRIR,
R4 (IBM <° Siemens USA %8) CIEEFIFAMR, KENFET L7007 2 FFESNT,

0T OT 7 Vr—as i OT ANy RO FrLWEEE 72— 1187 L O BR%E
T RO AR L O HERC | 18 i ] e e

BEAF O FRBURFIZ LD £ DOTE H

[ B b D HEE

vV V V V

FIANCRIIFHAEIL 2016 4E 9 H A~ — R T A A=V T T AT R T D53 FE LT, =
DHEFETIE, BT 8,000 J7 KRV OEFREFE A BEH 7 0y =7 MTRAZIINDZENRE
STNEN, 2015 FELISR A= T T4 7 IS MU ER ol D28 2 fi5L720 & 70 LA BIEL

' https://www.whitehouse.gov/the-press-office/2015/09/14/fact-sheet-administration-announces-new-smart-cities-

initiative-help
https://obamawhitehouse.archives.gov/the-press-office/2016/09/26/fact-sheet-announcing-over-80-million-new-

federal-investment-and



https://www.whitehouse.gov/the-press-office/2015/09/14/fact-sheet-administration-announces-new-smart-cities-initiative-help
https://www.whitehouse.gov/the-press-office/2015/09/14/fact-sheet-administration-announces-new-smart-cities-initiative-help
https://obamawhitehouse.archives.gov/the-press-office/2016/09/26/fact-sheet-announcing-over-80-million-new-federal-investment-and
https://obamawhitehouse.archives.gov/the-press-office/2016/09/26/fact-sheet-announcing-over-80-million-new-federal-investment-and

oLt RIS, EIEDORE T, HERRIE (L, 030 - i, 236224, Bt —E 20
RIS A B LTI DN,

KA~ DIE: Hfi#HDkE (Report to the President: Technology and the
Future of Cities. 2016 & 2 AFR) 2--- it A A E a2 B2 (PCAST) 13 2016 4 2 J1
KRBT L, A =Tz Hub L Uiz, KEOERHTRLBAN ) ORI OW TR EZATOWRE
FEFER LT, ZOWREEFETIT, =0 —0KE, 2808 - EHE O BRI O T AL 7 T8 8%
HHLLTEBHLRC, A — 7 v 7 — 2 E DG WA 285 L7 A BV — e R ) %42 BT
RO T D BHAAFR I SHL7,

ZOXLEDOHT PCAST 1Z., B KE N THEED SN TWDE AL 77 D8 « s g2 1)1 - B
DR RSN TCOBES a7 b Z0 BAEZ LI FOKEORRIZEEIEL TV,

BE 1: REITETHBHAI5BK-REDOFL VR (S, Bifff, av+T+, BiR)

BHHF Hftt -2+ 7+ B
- ICT7TUr—LaveESa—ILERLEET | - BERBOHELR
WFE—FILHE - PRESEEEN
AU TRURDTOAIIEKE - EEYTADERIRMEEIZN—FIL-THER
- BEHEOSTERTTYIY - REHEEEEOEEEHRE
& - B s A NVERBEFEROEL - ¥RIsviay, mERL. EERLE
- BENEERE - EREML
- SATREAILDEHAE

s T REY—EREFZITONATOVENER., BEEE.
SEE M T OEBAESNI-V) 2 —ay

- BRSO ShI-BERE - IRILF—DOHEL
- avIRl—iayv - R&RBE#EED
- HIEEELAE - BEET
IRIILE¥— - REHIRILE—ETE - KE. E#LB ALY —REE
- AR—FFYyR, <1405 )yk - BB ERAKEICK T HEE M (resilience) D5
s IRILF—HEOF R 1
- ST ERRERCATL
- FLLERHEMET YA - FELGEE
- SATI—R-TFHAUEREE - BREMGEE-FEIRE
s TR LIEAR—REBDzHDEU Y | « FEEA/AR—a EBERDAR—R
MEER-1EE D EEE) - RELRE
- BREEOHEIAR—ZATHAY - Bk izEEHE
 A/R=13FRETLEEER. FHAl
s HESNIKEVRTF LT YAV EEE - B IOV RTLME
K - HTEAR—ZDYHFAIIL + DRTLELTOKE., TKEKEE, BE RE
+ AYV—hA—E—FFRALEKOMENFIA | ODRI—MEHE
- HEERA. HIs RO BRI A - eI -EE N

2https://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST %20Cities %20Report%20 %20FINAL.p

df



https://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST%20Cities%20Report%20_%20FINAL.pdf
https://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST%20Cities%20Report%20_%20FINAL.pdf

HHHH o>+ 7+ BiR
s INATOATIOR - FHRERDAIE
- 3D ENRi - HlEEHE
M RE - HEElE s BHRAR—RDEREEFA
s ANHEBERETHAUERBELTEMNME | - £FEFEBOEHKS
EEEN
- HATERELEEREE - KDEH
MHARE - KYUERGEE
- KYUFEGEEY
HEi: PCAST?

F7- PCAST 1Z, oV —ZRHL TEDOIN-T —XDOFIE A B LT EZREER I EZ L~ L
TITHOINTWD D EC, 20 BIOKIZ, LU FORIEEHL TS 1,

>

NI MR (AU R =T N R =T IR EREL TODERZ, B —%&ffi 7=
FHORROE=HV TR0, TRV AT DRFES)

RATGGRI (IR ZINA~FE B SN EREL CODER e, Bu P —S2 7= iR
DEER L T T N7 d— 2% =T — 2 OREEL L /A B %)

KK IE (22— — I =a—a— 7N FEi L TODEER, T — & T2 KRV AT D FE
TELY AT 2T D HE)

NEEH (DY 7 ANV =TI B ZRER L TODERR B RIEfR DT D GPS ok
A IATOF ] BEHEAR—AOE I, AKGEHHEOER, VT VZA DO —NER
%))

VAT NN BV T AN=T NN FEREL TODERR, 7T F X ARG AT D EHUIEE
B2 BAER S AT ADFEA )

Ll BATHE OB/ — RO - HREE (Gr I NN T o =Nl TODHERR, B
WITEITH L, BNV — R8T 7V r—a 2B L, EBODNRET — 4%
e AL, B O FE BB AT B %)

iR DT R NFX—FH () — AT T MNr—ray R EfEL CODEER, A~ —hA—H
—ZIE LT, fig% o= 3 —FI OB AR - A FLAE)

F72 PCAST 1XZDOEED HFC, #E OB G [T OMEE LI BGHIE, KEICHT72 e U A
ZAIKL, HTLWERZ AR, EROATEOEZIE LU, SHICEBERAL 7708 EEITH LT
DAL EFbD TWDHEFHTL, BITHIOEEELEL TD, Fiz, A~ —b 7 B B A
D TWDER O MIL A ZTEFICL , BIEDIEESCH AL~ A XATREIRET IV, TSV r—ay
DR EAR T 72D OER T 77> b7 4— 4 (Gl xR City Web) D AEPEAZTRFHL T D, Bl R T

Shttps://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST %20Cities %20Report%20_%20FINAL.p

df (p.3)

“https://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST%20Cities%20Report%20_%20FINAL.p

df (p.22)

5 http://www.ghgprotocol.org/GPC _cities_list



https://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST%20Cities%20Report%20_%20FINAL.pdf
https://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST%20Cities%20Report%20_%20FINAL.pdf
https://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST%20Cities%20Report%20_%20FINAL.pdf
https://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST%20Cities%20Report%20_%20FINAL.pdf
http://www.ghgprotocol.org/GPC_cities_list

., BERHNERD T T b7 4 — AMIEEEIN TEY, HH N TORBRILA I THITODER, 5H#
WX E0A—T 7T TN T — ARNEETHDHE PCAST ITFHL TS 8,

E%& 2: BRE City Web EBAKRD LB

Today City Web
/ Individual city | Data-based |
dataprojects to | applicationsto |
improve their | improve services |
SeTvices
T Data
Knowledge
| Standards

Implementation Tactics
Detailed Objectives

r |
Early
r Infrastructure
| mfrastn_sclure 1 / modemization
modernization | e !
Ciaiton i ol e
SUrumen or |
data collection) i)
Figure: Transformation to City Web Platform
H#: PCAST’

o AV—ITolihEHKICRIEREREE: 1/X—a>DHFRIER (Smart Cities and
Communities Federal Strategic Plan: Exploring Innovation Together) DFZ27+ (2017 &
1 B) 8- KAE 28T 2 T r B OMFZEIC B 20 B AR A Rt - T A2 B iYL LIZE
JTRERTAL 7 0 27 Z N[y N —F 2 77 36 JOME MBI JEBH % (Networking and Information
Technology Research and Development: NITRD) a7 J 1%, 2017 4 1 A2, A~v—hoT 1t
Mkt O dcELY BT, EAEIKERIORN I 7 MR LT, ZORT7ME, FFE 2 HRET—
RDDOERAZEL | ZOHDOBERRLEIE DR EITE L THND TETHD,

DUFORNL, ZORFT7ROH T NITRD M RL TS Av—ho T bt S o EES2 HIG
I, HEUREMS EF B O L BEEE | RO REEHELIZLOTH D,

Shttps://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST %20Cities %20Report%20_%20FINAL.p
df (p.31)

https://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST %20Cities %20Report%20_%20FINAL.p
df (p.31)

8 https://www.federalregister.gov/documents/2017/01/12/2017-00501/smart-cities-and-communities-federal-strategic-
plan-exploring-innovation-together



https://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST%20Cities%20Report%20_%20FINAL.pdf
https://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST%20Cities%20Report%20_%20FINAL.pdf
https://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST%20Cities%20Report%20_%20FINAL.pdf
https://www.whitehouse.gov/sites/whitehouse.gov/files/images/Blog/PCAST%20Cities%20Report%20_%20FINAL.pdf
https://www.federalregister.gov/documents/2017/01/12/2017-00501/smart-cities-and-communities-federal-strategic-plan-exploring-innovation-together
https://www.federalregister.gov/documents/2017/01/12/2017-00501/smart-cities-and-communities-federal-strategic-plan-exploring-innovation-together

% 3: NITRD AR R9 HEABHEEED B ELIAE

FLER

g ES

c BA2=T D= AR HEEEIE TS,

© AR T4 A2 =T A DOEWRERHRA LT TR
BAEHET 5,

< PRI RO 7B RS A NI L TV D BEA T
O ZEFES TS,

< ERHEHOL, KEOEBER) —F — Ly T
H5,

- JEHRRFE B S LIS s el Y
2—alE S EYTh,

s AR —ITH A= T 4 DT O R FE R 5
RS ES,

¢ AN—hT A A2 =T 4D DX T B ol
WHEDHHALTT VAT I, —E AZRT,

« TSRS | RANT T T A, iR EEL
T AY— T,/ A32=T 45 F TH,

« AN —b T4 A2 =T A DOEBC R R R O
1T,

HH B

NITRD®

FZLL T DKL NITRD DMERL TWD, BITHERIT O A~ — T AT 0y 2 7N =TT
U7V BITD, BIIEEOFA TR OB AP 7-b DO THh D, X il ETid, £ o Bepg 23wk 7

BH¥& (WFT (Research] L3 A [(Testbed] ) | £k

(53iE (Pilot) S4K3E (Scale)) 12431 CTHEBLS N T3

O.Y il IS B (2 X — | JEERBREE, R b —~ R HE | BUE R, A6
ZEA AWEEE GE(E |, BREE, KE) BNEHEIITWD, IE RDE, BT EE R
D EEBECTHA B R &1 T > CODFRR G 5130 MER OB A— =T 7L T HED
Ab& %, NITRD (THEFBUFIT L, (e E R RO H RIbDT= DI, 433 kR (F

B R, FRERIEIA) | i) B, M) oo

B ZEERRELTND Y,

9 https://www.nitrd.gov/drafts/SCC_StrategicPlan_Draft.pdf (p.5)

10 hitps://www.nitrd.gov/drafts/SCC_StrategicPlan_Draft.pdf



https://www.nitrd.gov/drafts/SCC_StrategicPlan_Draft.pdf
https://www.nitrd.gov/drafts/SCC_StrategicPlan_Draft.pdf

H% 4: BEFEOETENEOREDIRMIZEITHEHEBDOERTEF LR

Energy

Built Environment

@ Health &

v Human Services

<

5 Education haE:

E Cross-cutting

o Research, e.g., | NIIA:
=|  Government Ops. ; 8.8

§ Smart & | Spectrum
) Public Safety | ~ Connected Sharing
-5 Communities,

| Public Engagement || Cyber-Physical

E Systems

WAl Telecommunications

Transportation

Environment

Water

Research Testbed Pilot Scale
Research & Development Exploratory Deployment
HE: NITRD™

2 BEIOCIHNERIE

ZITIEANRSTBHED A~ — T A A= T T 47, PCAST DG EETHHRHESN QD BilE,
A3 < E AR B A~OIE A B L A~ — T BEO T 2y = NZOW TR T 5,

21 B

211 BERRET: ELyP-JY—r-TndzHk

EREE: vy s)—r-7 Y b (Village Green Project) 13, KERE{Ri# T (EPA) 23 38452
~—hT g TaT = INTHY KE D BIGE (FIa=7 ) ITFRE RS RS DB OE 2T i
FTLOFENTED HILWIT LA LT =LY T HEMDORSE - HAZIToTWD, 207y =/MCid, B
e JY— e A7 —3 g (Village Green Station) EFEIXIVA ., U A7 A EHC CEIZAR O T & HL
ELTIEAT =2 a kB L, ZOAT — L a ATHES D =03, JELA 0D PM2.5 GBI 115 Y 'H)
oA | JE IR R E e S ORGE M EE T D, OO T —HZIX, EPA DY =7 Y AR TR
Y ANGAYSIEN

" https://www.nitrd.gov/drafts/SCC_StrategicPlan_Draft.pdf (p.10)
12 https://www.epa.gov/air-research/village-green-project



https://www.nitrd.gov/drafts/SCC_StrategicPlan_Draft.pdf
https://www.epa.gov/air-research/village-green-project

Bl U —r ey 7 O BEENL, OB R OB DWW TIILE TELIL TV > T- F A I
EL, —BOANLZRMITCAI2=T o LI F L, A2 =T 4 BIRO REIGGRICKTT 258k a mHHZETh
5o KEOBEEH HZE Environmental Science & Technology 12 2015 FEIZEHIN/-2D 7oy =7 MZ
T Ham LIZEAUR, 207 a7 DN S EIFIZIE 2 DOEM B OERPERL 0D, 1 DiF, B
— R OHERTHY  ZIUCKVEIEE TH = RO — 23 # U= Bl o i R &2 VL k& 7z
MfEI D KRG Ge T — 2 E VT NAA L THRIGFTELINT o7 1,

H9 1 DOEEALERIT. EERAKKHIES AT A (stationary air measurement systems) DBF3E THY
Do ELy e J Y= T ay e N MY OFREIL, AT —ar DA T F U AREIES AOHER D RBI
HHC, BIEEECN AR OVAT I EEE L DD Ko A Dt —EO a2 EHRICE -
’C@)ﬂb Eﬁ‘ MEDBHHT — 25 TGTHE TH-oT-, LLanD, EEBEKRKHES AT LOBFEIZEL

0., ZOBBEDFER IR 2\ REE T2 1

FE/)X—FF—: ZOT T IMNI EPA R EELTEY, EPA OFSEEI% ) (Office of Research and
Development) %23 FLE720 | LB ETOBRR AL TVD, 207 By =M Tk, HAICE Ly
DTN e AT Ay PR E S ) — AR T AT NS =T AT O —T AR X X E A & T, K
E D7t 7T ENIAT — L a s E L TERY, EPA 134 —F7 ARE O Mtk ESEEEL TN D, AT —a
R E S TWDGHTAREE I LU T OEY THY, 2015 4 9 HITA NNV RTKFHENHEE LA~ —R
TAA=TTTAT T A7THRM, 2XTF DN, AV AN 3 DDOART —a Ok EEFHEIZ DU
TE RSN,

R 5: 7HRDELYS )= RT7—3V D EEHM

BEF - 13l EPA DigHEs%x

201345 6 A J—AAASAFME =S LT, ¥ —S LA Eh X ELE B—S LER

2015438 | 7Y bk D.C.. RZV=FUENLEYE 7 by D.CEBER

2015 3 8 | oY RAMAU YR, ho S AT XK EEE WO AMER-RIER

2016 3 A | RUVILNZTMIA4STILI«TH.6 ZBBYEAChBYDE | T45TILIAFTHRRE
HHy—E R

2015 9 A ORI MA ISR, ) 7REYE FOSRITRERER

2015 F& 11 A | axxFhybM/\—rI+r—Ft. axFhyrfEzE2 42— ARFhYRNIRILY
— RIERER

2016 EE 3 8 | AU/A4MhTmh, Ox—THE LXINERR 1= T B LXINERR

Hii: EPADEMZEEI/ER ®

Bhitps://www.researchgate.net/publication/275358666 Field Assessment of the Village Green Project An_Auton
omous_Community Air_Quality Monitoring_System p. 6086

“https://www.researchgate.net/publication/275358666 Field Assessment of the Village Green Project An_Auton
omous_Community Air_Quality Monitoring_System p. 6086

15 hitps://www.epa.gov/air-research/village-green-project

16 hitps://www.epa.gov/air-research/village-green-project



https://www.researchgate.net/publication/275358666_Field_Assessment_of_the_Village_Green_Project_An_Autonomous_Community_Air_Quality_Monitoring_System
https://www.researchgate.net/publication/275358666_Field_Assessment_of_the_Village_Green_Project_An_Autonomous_Community_Air_Quality_Monitoring_System
https://www.researchgate.net/publication/275358666_Field_Assessment_of_the_Village_Green_Project_An_Autonomous_Community_Air_Quality_Monitoring_System
https://www.researchgate.net/publication/275358666_Field_Assessment_of_the_Village_Green_Project_An_Autonomous_Community_Air_Quality_Monitoring_System
https://www.epa.gov/air-research/village-green-project
https://www.epa.gov/air-research/village-green-project

FEH: EPAOBRE ICIIUL. BIEE L v F U — a2 NIRRT BT 5E N TV A T T
W By e F =0 s 2T — L a R TBESNARF | B B —2 5 e AR O
V. M 28OS L > TETOEWRH DL, 3 75 5,000 KRV THHEN 17,

HERREOER: Loy -7 V—r 2T —a0ld, KGR E BRIk TTm )3 E) Bk
{p. RAMELERE  RGELEE L | Bk 2 BRI FE ST D, EPA 13, HIOTHREDS AT —ar
ELHWERIZ, TTIRSN TODENENOREER LA G DOE TAT —a A BET L4 E[Lf
AV XT—/H/THX%&I“WL_ T —HE, VAL ABE T — " —ZEb, VT NVEAA L TRKDE
FE=HY 7L EPA U= 7 Y A~DE#EI TN B, LLTORIL, /—ABaZ7A4F M C.E&%éa%fb DA
T—arDHFEE AT —ar NOBOBELZ AL LIZL DO TH D,

B 6: /—AAOS/FMICREIN TSR T—ay

il e W . L]

HE: EPA™

PLFIE, P ar AT DAT— a6 A S COAER O] Tdh b, EPA |THIE . AT — a3 ET
BLLOBH LI G HFENE G AT — 2 ab B TE DI, FE 7 S 2R D o r— DB BN F LD T
WHEZATHD, ZOEHRITEVFEDK T, 727V AM J%%iéﬂ“bé%n&f&%é 9,

o ki ¥-E=%—(pDR-1500)
o IV E=%—(OEM-106)
o JA S —(09101)

TEPANDBIWLEHEIZLDIER,

'8 hitps://www.epa.gov/air-research/village-green-project

Ohttps://www.researchgate.net/publication/275358666 Field Assessment of the Village Green Project An_Auton
omous Community Air Quality Monitoring System#pf5

20 https://www.epa.gov/air-research/village-green-project



https://www.epa.gov/air-research/village-green-project
https://www.researchgate.net/publication/275358666_Field_Assessment_of_the_Village_Green_Project_An_Autonomous_Community_Air_Quality_Monitoring_System#pf5
https://www.researchgate.net/publication/275358666_Field_Assessment_of_the_Village_Green_Project_An_Autonomous_Community_Air_Quality_Monitoring_System#pf5
https://www.epa.gov/air-research/village-green-project

o IR U — (HMP60)

e FEJjarbr—F— (SunSaver SS-10L-12V)

o U IA=yMEINA(AGM) /37U — (WKDC12-80P, 12 AR/Lk, 80 77 X7 HF)
o V—F— 3L (SLP085-12MKCT 85 Uk, 12 VDC)

o < AruVuty¥— (Arduino Mega 2560)

o  RENAIE(E /L —F— (AirLink Raven XE)

o KRBT

2013~2014 FEDE Ly« F Y=« FaP = I DR T p—< U AFHITld, AT —aiB#lishn-«
P —BIELNDT — A D5EAENED AEEE | FEZ D72 500 IFREL T, ZIUE, AT AO/NMYRIZE
D RIGHFEFEL AT DO/ INRIZIIZ DI 2 & | BREL SR OB BB A A7 2ATHT L7,
EACRHIMIChIz> Tl Z L 32280, EZ S SR IULGHIZLEZEBELIZID THD, Lol
NH, FEEEO/RT 4 —< A X, ZOYM HIEAKIEIZ D, flziXeryy -7 —r T ay =7 MO i)
D 9 ATl AT —vaifBifsni=er 4 —ix, 200 80%, PM2.5 D 81%DHIE TR LT, =
ORI, IS R BBIR L TREENZ L Aeo72iZb b b e, Kt ¥ —ofE fick
D, B DD 94.5%F BES LD Hy 7B hntia sz 2,

BEMNBEASBA: EPA L, 207 ay = 7MNBIELT-T —XiE, KROEIZETHHTEaI2=T 1D
i E B D DT O DRI FHSNAEHRFL QD o7 — 22027 A E TR AEHIZID, —
DN % BBELEERICSINT DN TEDH20  HrLWOEIROWF LRSS, BRRH B L ZE L DER T
By Flo_UFRIDAT —2 a0 R ETHHICIY, fioa32 =T 4D S NHWV OB EL TO HiEE T
&5 %,

21.2 Siemens USA: h—HR>=a—r3)LEHRYLT—S(CNCA) ~DXKIE

BERBE: —o—a—M=a—a—IHiCR A 2D Siemens USA 1%, #5170 ZFR{b R DY &
EHEHBEDNT U AZHZEE HEEL CWA I —R Y =a— 7L AR (Carbon Neutral Cities
Alliance: CNCA) & X8 35780 T OBREE 74—~ AGHBZFIH 3%V 7 b =7 [ City
Performance Tool ] DEFEZ1T->TV VD, 2D Siemens USA IZLAHGHIZ. 2015 A 9 B4/ N<Ri K HE
WHEEL A — T A=V T T47 THERY EFHn T %,

CNCA X, 2015 FE#1ENC 9 FE 2 17 ZHHOHELIZE > TARR S A i O R THY . HAR
SITRETT NS CTvd, CNCA OB TTIL. 2050 4FE £ TITIRFEZhH 0 2% 80% M 5L ) H

2https://www.researchgate.net/publication/275358666 Field Assessment_of the Village Green Project An_Auton
omous_Community Air_Quality Monitoring_System p. 6089

22 hitps://www.epa.gov/air-research/village-green-project

23 https://www.whitehouse.gov/the-press-office/2015/10/07 /fact-sheet-administration-celebrates-five-year-
anniversary-challengegov

29 HEICIK, KB, FMY, ToI—I AFYR A—RSUT /I Iz— RIz—T2 hF5 . BANEEND,
http://usdn.org/public/page/75/Background
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https://www.epa.gov/air-research/village-green-project
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BT TR, 2o BEERIC AT T-BGHO—-2& L T, Siemense USA DBREE/ X7 4 —~ o Z2EAM 4t
ZIEHL, ENENOA T ORiER o3 g FEITE D LR FBOHEH EO ST AT, R EO
WL T VA ERHRL TN, Ol CNCA 23 2 BGHEL THIT TWHBOITLL F D@D », CNCA I
2015 4EIZLA% 3 AR DEE E 4L LT, 300 I KR /VEAEA K Kresge Foundation X° John D. and
Catherine T. MacArthur Foundation ZE/ b0 72 %,

o =Ry =a—rFMUIZIT T BGRO FHEHEE URE, 087 515, Y —v K HE%) ORE

o HATHZRME, =X —IHE | FKIATLEFEOEERA B2 —IZ8 T 5 B2
(Transformative Change) | O#E

o BUREHOIRE

o JEEROEXH

e CNCA A /~_X—a 54 (CNCA Innovation Fund: HLFE 50 J7 KR /VEAR) DA

o FyNT—IDEBEOREHE

Siemens USA 73 CNCA LR T DIZE ST mFMIIAREA THLHLOD | Wi O3 2015 £ 9 H
DA NRHIRREICILDAT =T A A= T T 47 DIFTHEY BT STz, ZD1% Siemens USA
I%. CNCA OB A R4EDT T (/37 p—~ 2 A+ —)L (CyPT: City Performance Tool) Zi L T34
HHEENARITTEELTND, CyPT 1L, ASNTZY 32 —ar [T IR 4—LTHY, Fl & 138 T
FLVT ¢, TRAXF VY — 2GR —E R E DS BFICIBN T, A 7 TR TR ~DE

B EHECTRITAZENTED 7,

Siemens USA 1%, KR AR THi2HLEETBa VLT 10 73D Economic Development Research
Group L3E(T, FHTIZHLHE N D TRV F—E BT, Fift ATRE7R B Y AT ADFE NG THT, Hi
JCHI DR 0T 6 T D5 B i A A AT T IR D . ZOFHAERE RS, [AftD A~ —h T 8l
BAFEDIFE) JJD— DLl TNDEZ X LD, [AFHAE TIX2Z MDY IVNAT Tl By —NvA
EVSBGRERR T & LRI, ARSI, 2015 4F 5 JICV b D.CoCHMES R =3, T3 3
[@] Infrastructure Week | IZB T, [AIHALE IR CEO Vw7« 2A°—4 )L K (Eric Spiegel) 12> THREE
iz, REIZEIE AAE IV RZAZEIT DA~ — M OB AL 3,500 J7 KRV B [E£% - R 7058
FENRDIFD, 700 DFEMZRIH LTz, £72/ VAT T4 DRILZ@MOYAE - BIFE Th . 2 {5 2,500
T KRB OR T FE 1,300 O H ORI 2 HERS I %5,

25 hitp://usdn.org/public/page/75/Background
26 hitp://usdn.org/uploads/cms/documents/cnca_2015 year in_review 12.24.15.pdf
27 hitp://www.businesswire.com/news/home/20150914006032/en/Siemens-Launches-City-Performance-Tool-U.S.-

Leveraging
28 http://preview.thenewsmarket.com/Previews/SIMS/DocumentAssets/382107_v2.PDF
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F7~ Siemens 1% 2015 4~ 9 H . New York Times #&i T, 2020 F=F TlZ@lfo MR iz B 54L—
a CHEHESND LR B0 E DIREN R AOYEH B4 J1—34 7 7Yk (carbon footprint) J& 7
TP, F2 2030 FEETITIZIER 7 OPEHAIE B 532823 EK L Q1D %,

FE/)N—pFF—: Siemens USA % CNCA ZNIEL T DIED, AFTaAD A a7 ¢, HIEO M R, §EO
VNV CyPT 2L D,

FH: Siemens USA @ CyPT ORFE TEIZHOWTIT, AIA TN R BN5,

HFRBARORIR: CyPT (%, #ilio A & AR RIS KT T B N NSEHZ L2 AL L TS
T:PoD 70 LA _EDOTAM D ER SN TODTZ0D | IEBR T ADITND L= R IR0 E DRI

QB DE=FV T HARE TH D, £ TNV ) 2 —Ta 23, | & 2RO FEUE N ORI
ICHHEBNTDERLND %,

CyPT ZF 9 285, # i Y FIIBH T OTRAF— @Y, ZEA L T FTHONTOT —F &I
L. CyPT ITH#IG, BRIEZHNAZ ARG D, ZHONSTeT —HE, ARSI TODHREE O IERE R, 2818 - it
RSN LD, FEFIC— BB T T — 2 DN EESILTND, FFE T D2=—070 T — 2 %I
579, Siemens NRIE T 5 CyPT 45 13, Y REBRBRITHELEL  #HHOZ RNV — T p—<
2D 3 SO FEILME (DY DOBELRSCMIRFE T 5, @FK - B OEIETEE, @73 &) ORI AHET
57290 K 300 DT —HRA MR ET D, ZOIED, T Siemens BRAF L TCNDT —FBHAIATe 2,

29 https://www.nytimes.com/2015/09/22/opinion/industry-can-lead-on-climate-change.html?smid=tw-share& r=1
30 http://w3.siemens.com/topics/global/en/sustainable-cities/Documents/Siemens-CyPT-City-Performance-Tool.pdf
31 http://w3.siemens.com/topics/global/en/sustainable-cities/Documents/Siemens-CyPT-City-Performance-Tool.pdf
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E%& 7: CyPT OT—2ANENRE<A X E EH]

Data Input - City Baseline

b, bl
Sigrt Muieline | [ resarmarcel irpact Gy Scamano CtyChoce Revuf Tousesiencss Wit iness fave ser

F— BB L5, CyPT 24 E 23, Bk D 3 SO EEUEICRIL T, ZDEDBREER— AT A 2R
Do ZDONR—=ATAAZIE, PM10, R (NOx) , —F(LRFOPEHED 3 DO FFNRTH—< A
FRENEGEN, BHE O THO— B ORT =< RAEZEHOFE T (HUD) IS CTFRIBIThR
Do ZOFEMETRNZED, FTHOBY L2 HHEH ORA R 2R T 5 N TE DT, ZORER
ZHAEL T HZ L2l A MBS UGE S BN R ES LD P

BEMNLIGAER: Siemens 2MERL TS, CyPT OFSli 7 7V r— a5 2 DIZLL T MY

o —HMERFHHEDHIFE--CyPT ICH#E STV 15 OHEFZ HWIUE, Fil 21T 2.8Mt 72 o724k
HHETHO R bk FHEH EA | 2. 1Mt IZETHIETE S, CyPT 1%, IR A A% HI 92 7]
BEMEN IO KEWDIXEDHEIMTTHINEREET DD,

o EBERXRUMEDNBLII A3 DEE--CyPT ZHWIUL, EHXIROE N a—a Okf
EYAHETH D, LA FOXIL, Siemens M HERL TV, 5 22— ar O st h B bl X
THY, MO O T 7138 AR R MENZ AR L, HMOT V—DOWH7 T 7138 Hxt
RPN ENZEZRLTND, 2HON T2 AR A T TITHZE T, b X RO 22—
arEREEL ATET#HI AN T ZENTED,

32 hitp://w3.siemens.com/topics/global/en/sustainable-cities/Documents/Siemens-CyPT-City-Performance-Tool.pdf
33 http://w3.siemens.com/topics/global/en/sustainable-cities/Documents/Siemens-CyPT-City-Performance-Tool.pd
34 https://w3.siemens.com/topics/global/en/sustainable-cities/Documents/Siemens-CyPT-City-Performance-Tool.pdf
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B 8: &Y)ai—avDERAXNMDRLEE

Less 00z saved per € spent Maore CO: saved per € spent

-100% 0% 100% 200% 300% 400% 500%
Residential glazing : - - . ]
Commercial wall insulation
Commercial glazing
LED street lighting
ATO metro -E9%
Hybrid electric cars -100%
Intermodal traffic management 500%
CNG cars -90%
CHP
Residential efficient lighting
Home energy monitoring 2%
Commercial efficient lighting -95%
Demand orientated lighting 7%
Building efficiency monitoring
Building performance optimisation
Demand controlled ventilation -01%
Metro new line -82%
Bike sharing -97%
Electric buses
Plug-in hybrid electric cars
Intelligent traffic light management
Photovoltaic
Home automation
Heat recovery
Hybrid electric bus -106%
Electric cars
Electric taxis

Demand oriented street lighting -100%

Electric cars sharing -B9%

HEi: Siemens3®

213 ArASR-RYED—9: FREFRALERKERE(RVVILNZFTHE YY)
EE-EE:
ARASR-RYET—II2DN\T

ARBEZAR « R b —7 (MetroLab Network) I3, 35 2 5 L K AL LD/ S— N —2 v 7T 7 —X
IR, S AT, BIR72Y — v OTE AL T, AR 22, e IREE, Zathefih, 1o 778 DE
Ak, BREEHERF LML T2, ERTHANEL I L CWNA RIBED R L7205 5 54k 0 ) o — S a L OB
78, BT KMOVSERESEBRICHAA TWD, ZORY NI =21 ANV ERHEDA~— N T A A= T T4T

35 hitps://w3.siemens.com/topics/global/en/sustainable-cities/Documents/Siemens-CyPT-City-Performance-Tool.pdf
http://www.post-gazette.com/news/health/2016/03/21/CMU-Speck-pollution-monitors-now-available-at-Carnegie-
Libraries/stories/201603210015
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DO—BrL LT, 2015 4 9 HIZHI 20 OFFHTERF B CAIERSNZ28, BT Tl 4 HE 38 i 51
KEEDS, 35 BB R D/ N— = 7Bl Td %6,

AR TR e 2w T — 713 AR B 72< . John D. and Catherine T MacArthur Foundation 735 100 5 2KR
NG GTRMEEZ T T, FMENES DTSR ZEEAME T, SRR E LB, RS0 fER
P, #E25E A~ OEBIEARDILR VST S REICIVARA TS, EoFl Ay MY —21%, KERO
2 NFRED T TR A1TH 2 EH K Annie E. Casey Foundation 7>5% & &4 252 17 TRV, 2017 4
WXL LIS EFE SN UV, By T — & ko —< P —E ZF7R (Big Data and Human Services Lab)
DN EETe, Flz 7 a2 VNN EESND T ETHD ¥,

2016 fFIF LT, AMETR Ry NV —7 D7 a7 ML 60 Z 4, [F4E 6 A 12X, Ry N7 —27ohn¥
AT ER NGRS 9 4 OF B TSN, EEZEASMPNLE ERo7, F72 2016 4 12 A2
AEMZ B SN ESI, B 61 XAV =T RN ERE 47T REMA LT ETHEEB(TE LI, ~—T+
Ve A=Y —IK (Martin O’ Malley) D3 iR A5 T VD, sbIRBERIZIX, whif. KEE., EEFIFIERS
HERMEDOY —F —NTEFEL TD %,

ARBTR Ry N — 7 DT, BT ERFICEIDIEER 2R T — L~ KON By =7 e ~U T E
THIE BIFAZETHD, Ry T =T~V T, Bk, BOK, kA 77, LOINBA S —~DHAH
VADFEDETHTHY, 7rY =7 N~ UL TIL, BUfE, A3 —NT 120 22 D098 7 my =7
WHEFTHCHY, JLRIBFZE, BRFE, K O COEFEEBR DM T D ¥,

Ty NI —7NOFH ERZFTRR % 728 TEHEL TBY, BT KRFEDHIT O T O E T —Z AT A
DEHE L7120, BIGROMREZ 7 LSR8 D7 M AT I AT > TCD, T =5 T
ZRAiEBU LR DRV M Z S T BUFIZIRIE SNTZD | BORRE~O B G- BEShTng 1,

EvYN—JRARERETODIIMIDLT

ARATR R NI =7 DR TEIMSI TS, AL L R_=T M E Y SR —T O REVE S B L
7= ZEAEF)E A 7 22 =7~ (The Pittsburgh Air Quality Empowerment Lending Library) i%. >/ 3 —7
e =X — AR KFEO®FE TV 2/ M ChD, ZOT 0TI NE, By N —F HRIZH L, & FEEIC
B DI INBL-IRE (PM2.5) DIEAPRADFFEZ R DT-D | BILED RO KZENZ DV TOFE da it
L. RRESECMIT- T ROBFHSATE 2 LR T 5F 2 HIEL TWD, By =i RIL, #ioco R
SEXEAE DD R AVE T =4 — s [ Speck | Z 8GN B> TEH T2 E R RETHDITD, KRE DR

36 http://metrolab.heinz.cmu.edu/wp-content/uploads/2016/12/MetroLab-Progress-Report_December-2016.pdf
37 http://metrolab.heinz.cmu.edu/wp-content/uploads/2016/12/MetroLab-Progress-Report_December-2016.pdf
38 http://metrolab.heinz.cmu.edu/wp-content/uploads/2016/12/MetroLab-Progress-Report_December-2016.pdf
39 http://metrolab.heinz.cmu.edu/wp-content/uploads/2016/12/MetroLab-Progress-Report_December-2016.pdf
40 http://metrolab.heinz.cmu.edu/wp-content/uploads/2016/12/MetroLab-Progress-Report_December-2016.pdf
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FZX RREWEZ AL COD A LOMmE T LB RETH D, IALHIICE Yy Y S—=7 i, Zh
SORGAORRZTHI T2 T ETHD ',

FENR—bF—: ZOTBVINMRNDLDIE, BT i )X = a MO E B E ThDT
77 +7 LK (Debra Lam) &, 1 —3F— A0 KIFLOAILBORE B R FPEDY 7 « AX 7 3 —R#i#%z (Rick
Stafford) Tdb, H—FF—A0L KFEOIAI2=T Ry MEHE - Hifmr /30— A bR (Community
Robotics, Education and Technology Empowerment Lab: CREATE T7R) 1%, AFICE 3 HaRy hMERTD
A HERL TRV, KRUEE =7 —HE# [Speck |OBIFEL Y LT, $7= CREATE FARNHIRAEL TRRAL
SNTARZE Airviz 13, ZOREZRORLE IRFEEIT > TND, B Y R —T THIZH D — 3 —T X FH RS
IRN—=h =L oTEY, Speck DEATEAT>TND, 2B =TS AHET DKl KRB D #458
& C& 5 Heinz Endowments <2, B Fine Foundation <° Pittsburgh Foundation &, 27 ay =74
XRELTNHD Y,

FHE: ZoO7uroI O PRITRD I, ABREHRNOIZRZIT B0,
HERROBF: —O7 0=/l oY NR—S i RICKRGRE =X — 8D Speck ZELHL. B
FETHHTEAIIITL TS, Speck 1L, B R—=FTHINOK) 20 DEFIZEH D — %% — 11 3K EAE D Jifi

T, 120 BRIFEELHENTWD, ZOF=4—farid. INFETICEE AOTRICFI S 1,

Bli 9: KRET=F—H3Speck]

H: D —RF—Rm R P

Speck (%, HEINIAFEEN 45 RAE T =2 — 128 THY . B FREDEN ORI IR E 2 - 1 E
L. BUEDIREEEIRE R E A 2T 7T 47 72BIE TERRT D, ZHUIED, 2= —THoHE =7

41 http://metrolab.heinz.cmu.edu/project-library/#185

42 http://metrolab.heinz.cmu.edu/project-library/#185

43 hitp://metrolab.heinz.cmu.edu/project-library/#185

44 https://www.carnegielibrary.org/clp _press_release/cmu-airviz-will-make-air-quality-monitors-available-at-public-
libraries-nationwide/
http://www.post-gazette.com/news/health/2016/03/21/CMU-Speck-pollution-monitors-now-available-at-Carnegie-
Libraries/stories/201603210015

45 http://metro21.cmu.edu/projects/citizen-engagement/
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RIE, BERNOBUNLFIRWEOREDHFLELIT OV THEE S5 F R W RETH D, NIk
B OTEARFEAEPRELTIE, KT AR - TORRBE, B, =T LA, B Al @M SE0 2T o5, ki
FATAIRTIZ R AR, i B R0 DR AR 1B MERUVE S8 AU, il 78 DR a5 S 242
0% ",

Speck XM MICRFENTHY, 2—H— 1T, BADBHRSIZELDBFEOHIIASTDIAT Y
R\ RO ROBGRIREAE T HTENSTES, Speck 14 Wi-Fi OGS THETHY, KREDT —5%A
LBy NET T B RUTOHLID LD T HIEnsTES 1,

Speck DAMA&EZHNZ 5728, Speck (Zi%, A& DARIMRE P — (BYE R ) 2Essh g
(7233, Speck D/NEREYEMIFEIZLARTIE 199 KRV THoT208, BUEIT 149 KR M7 TND) , ARIMER
Yo — T HEENRIEMIZARD N B7EAY, CREATE FR DB E T2 Bl S8 7 L2 X % VT,
R AR |2l - TR T DI, ZEE DR E A |/ 9 TD, Speck 13X, 2015 4% 1 H 1274 2N A
— AT 4TRSS NI 3 42352015 SXSW Interactive Festival] TRFR S 8,

OV I N FE A Y RS Hi e — R F— Aa L REBITEAE . BT Speck A M SH 57
B, Speck CRFE L EDHEMAFZDF KL, BIIFII2=T A OEFELLZ2VTND, RSN TR
1, AR 10~20 BRI O ERRE 51 ZHa 2 12, Speck ZEERCZITHY . AIfHAZ T HZ LN ATRETHD 9,

BENGERAES: o =Tt —F3X — A0 K%L, Speck ZF LIz —F—DFEHED, £
=A% ORRIER T RERGTT D720, 2R2=T 43—T 47 OBMEEFHEL T D, ZOIEI —FF
— A R, Speck ZMEEFT, 422K 100 22T O AN EFEE IR AT 22 L4 F B TV D, [FIRFO
CREATE R T, WA BE LA KEREICHL, 3 B Speck AR BLOM —= 7%
BFCI-iET 2 T ECTHD, T eV =/ — AL, Speck OF LKA HED HHFICLY , FFHIEZ LICKEKE
OEL HIETIRAED | #HTREF XA TORR[EYEL B IR T TETHD P,

21.4 GCTC: RY—IKEALISTADIINSARHR, A4 UHEILR, PrS524)
HRBE:
JO—N)L T4 F—LFrL2 P (GCTC) [ZDT
Jra— 3T e F— A+ F ¥V (Global City Team Challenge: GCTC) I, NIST & US Ignite 23t
&R TRRBE LT, A — T80 (10T oA /73— 7 4P F1 )L« 2 27 L [Cyber-Phyical System) %%

46 https://www.specksensor.com/

47 https://www.carnegielibrary.org/clp_press_release/cmu-airviz-will-make-air-quality-monitors-available-at-public-
libraries-nationwide/

48 https://www.carnegielibrary.org/clp _press_release/cmu-airviz-will-make-air-quality-monitors-available-at-public-
libraries-nationwide/

49 https://www.carnegielibrary.org/clp _press_release/cmu-airviz-will-make-air-quality-monitors-available-at-public-
libraries-nationwide/

50 https://www.carnegielibrary.org/clp_press_release/cmu-airviz-will-make-air-quality-monitors-available-at-public-
libraries-nationwide/
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Tte) DOIE M - K0, BhERH OG- REZ B LI, EEEE OB TH 5, GCTC T, £is
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51 http://www.nist.gov/cps/sagc.cfm
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53 hitp://www.muellerwaterproducts.com/
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55 https://www.forbes.com/sites/aarontilley/2015/06/01/att-ibm-water-leaks/#12b6deed6ed3

56 https://businessfacilities.com/2015/06/att-helps-cities-save-water-with-new-technology/

57 http://www.gsma.com/connectedliving/wp-content/uploads/2016/09/ATT-Cover-Story-Pipe-dream.pdf

58 hitps://www.us-ignite.org/globalcityteams/actioncluster/zp8ZBNYZnJKEgkCMP99sCf/

59 https://obamawhitehouse.archives.gov/the-press-office/2015/09/14/fact-sheet-administration-announces-new-
smart-cities-initiative-help
https://www.transportation.gov/sites/dot.gov/files/docs/Smart%20City%20Challenge%20Lessons%20Learned. pdf
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61 hitps://www.its.dot.gov/factsheets/pdf/SmartCities.pdf

62 https://www.transportation.gov/smartcity/7-finalists-cities
https://www.transportation.gov/briefing-room/us-department-transportation-announces-columbus-winner-
unprecedented-40-million-smart
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