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CCTVED RN A 7 DERIRIC L 28 v 7 a24TH) 2 & Uiz, 7, 2R N BE L,
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OFAR 2 FEf LTz, TITH 7 A by M TEBROFE S TOMRITEH L WERR Y FU—21
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Vehicle Detection
using TIRTL ccrv Gas Sensors 1 Portable/Potemagunt Wi-Fi and
@0 g sluetooth scanner
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Teshged (Location: 17.584492, 78.120287)
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Test bed components: 8 system at Junction Sangareddy Town

* Advanced Driver Assistance System for safe merging Test bed will help to develop:

* Speed enforcement and warning system Osploymant of € Rickshaw from Point A Emﬂ « Advanced Traffic Management Systems

* Intersection conflict warning systems * Advanced Traveler Information Systems

M2Smart Control room/Lab
Central Control System

* Travel time predictions and emission modeling
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ITUTURIGERER 2 - 2 TIXT — A 83— RIZBWTHIRE O® 4 & W TRERBREDOFHI 2170,
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DAZFERIZIUNT 64ch @O LiDAR 7—# Z B3 L. 554072 360° ORFERN S OHEFIREFIE L
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ToF & Y- DIFFEICHONT, £T HARENIZH T DA M —BMHROBEKAZ BT — % 2 HN T, FaE
AL X D R EN AR H & BRI B < BR i EEHCHIE 2 AT U 7 R A BT L7z, 1 D ORTE A
& LT, 3D BUHd R E VD72, BEHKRIZ K 2N OWIT, & oY ORRREE®R 2 K
HTHEVIMEARDH D, R E LT, WRAESIERII ZS OMHEZ D Z L lc kv Fm e &
EHR (BRREE MO ERK & 2 EDS 4095) OXBIEAK S Z & T, Falfil #Eft O sk (R L7z
ZAFIZB W TR, R 90%DEVEE CHMMRIHN TEL 70T RAEHETEX -, ZOMEEME
Z. W< BARENICET DA M—EROERKASET — 2 226 | BRI ERRIZ 2 B iRk 2 B L
Teo BV OMHE B, FRMU R HFE AMFEE T 2 5 A 12 BRI R oD 16 # i (T S A, B s

LW, B IXIEEERTH 0 | B2 & P ORI TR IEE 2356 D4, BN HRRE O B iR
HMRFRETH D, Lo L, B 2 & e AR I LIRERZ2 77 /L = U X A CHLI IR A R 21T -
7ol A, BUIEMm OB, EEREROBEGER D 72 SICEBE IS TRIBEBEMET L, B
ME% 845 &5 (FAl: 413 B, B 432 /5) Ik L, Tl =R 86. 7%, BAOMHIE 71.3% L 72
o7z, MEAICBEL T, HIBRERETETCNDD, T ALDEEICE L% EL TN T
ETH D, ToF o Z POV EHm BRI TlX, KBEREROFHNZFHRE LTS, MIHRE
I 90%LL EZ B LTWD, A > ROFEREMEMAZ WIEZ /iR L L TOENT 1 —/L RiaiHE
2019 FEEE TICH HRREDIEE A KT DT Th o722, 2018 FFEEDIFFEHFOZRZELH D |
A — RO T 2 BAI~ORFHIRF#ZZE L T L £ o7, ToF B HhiX, FrICKHRTOHE
BRANIZBWTHIRF SN, D101 ¥ FOERKIZEDE 5720, FIEEER OB FERT — & O
BE2ITo T2 A%, RAICHMEEER O T L T ) X LBEHCR B O T — & Z F T EL I kS B
DORRFEZATVY, RIFEFZA > RDOET 4 — /L KT — X OFAFIZANT 7200 fiA %, 2020 FE % Hig
(247 95

BAMNEHIG OB~ 2 D2 Z RN HHRET 5 A7 LT LT, LTE N— 2Dl #® & &R
Ir=a—F )% N7 —2 (CNN:Convolutional neural network) ZFHWTHE L=, R AT AIZ
BWT, U7 NVZ A LATHESY ZADZERWAZRET L LN TE L5, IEROYR— b7 2 —<
— U ERAWEFTATIE, BEIX S0%RE TH o720, ON ZHAAbEDZ LT 90%% T Ly
HZENTE, RO HROL AT L LB LT, BRI EE2RTIENTE T,

gEREE 1-3 [E 74— L RO LFE—FNAZilaE o703 1oL, AREEET
T4 =TT == T ERAWTCEGEERIC L D 4/%@&9&@%ﬁﬁﬁ (b SO RATIJTiE /N i AV
T AN OMESLIZ AT TR 24T o 72, £7. 7T — A X N— Kb L X T DR EmRFE IR O
MR AEE OBERC, 7 — A X 3— RO Paldi Z27ZE s Hax L7z 360° H#r5 rlHE e iR 25 E (CCTV)
REWZRY, VT NRA o ROZERDL - HHROTAG LG L, IER AN OBEERT — 2 2 HIZ

L7ehigea i3 DBRE A 2 72, A v NEA OZBRGUTHE L8 R ORGERE O D & L
T, Paldi &ZZHRD CCTV o lgdioA— ) F v 2 EAETHERMNE T =X 2ERL, Zh
HOT —F %X a7 0 OREIZ HHIAROME 7 V—TNTHRAET HHEAZRE L, HAKY
IZBW TRy hT—27 2 F L— (NAS) DF%E - A 2 BHLA L7230, HARKRFEDRZKT 5 Google D
G Suite Y—ERAD—ERTHLILA FTA TEZFH LI V—TH DT — & K OERO A (K %
HE LTz, TNDHLOET =XKL T, T4 —7 7 —=2 7% AW EGRERIC L0 ER Tk %k
H9 2720 DFK 2 ET L THD [YOLO: You Only Look Once] =2 [SSD: Single Shot multibox
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Detector] ZMWHMmHRHZ BAITITo7, 7o, BARFIZBWTTE HIZ 1SSD) #X—X|(Z
INS VR~ OREPERER BDT=ET A TH D M2Det| ORFIZITVZEDOHFMEEZMER LTZ, &5
2. T A =7 T == 7% W BRI K 2 Bifd 2 & oo B i R SR & B E a2 TV b
Uy 7D A Y2 W THA D & Ol a2 a9 2 Bl 2 B ENC RV THESE- BT L7z () 2),
ZORERD, #EET H T L— AMTTENTAE T D EE O R X T OB X o TRRERHO AR &
720 HEERENZE LR WHBE AR TE 12, 2 OfFRSHFIFEOMAINE « FMEICER D EE XD
7o, ek O 7 — 2 R R FREIC AT 72 B AN 2, BARFIZE W TRIZIR D 3 WA — |
VX2 v & NI v 7 EB05BT 272008 LOWFIES, HEOHSFMBEICHRLS T 57008 LneH
T =y JEIZOWTHRE L, BRI A TITH & Bl a4 5%,

)y TUAY

B2 FYyZFUALYERAWCEEIBREEEOHA (7T —RAF =K N7 4 ZER)

FREEEISIZHB T DM EORED — DX FEDO IO DT =4 RETHY . 6 51X HIEMHE
THERMET = 2/E L, AT 52 & THRIEEZX D, ZHIZEL, FICRETHAA— M) XU ¥
DFET —ZYLFE A BN A o RIEREIT R 7234232 [1DD : India Driving Dataset] OF|fH%
AARFIZIBW TG L7z, £72, Paldi RZEROMRBGINEXFGD 7 T AT L TEHT L—LABEIT
labellmg &5 V7 hTT /T —vary ((EBRSCEMT VEL 740552 8) LTHED
T2ty NEER L, TN TN TOFEEZ I L, £ 1, £212T7 ¥y NONRERT,

#%1 IDD #2 BET—%Ev b
7 TR AIEY/BY 7T R4E FTT 2 v
F—hrUFTy 32280 el N S 784
SN 9723 SN A 156
- 54258 A H 328
IRA Y 63121 INA 556
EL N 1420 H i E 15
A4 15305 w7 40

[ Fooc Sl A E] [200529]



Paldi ZAROFEITH L TR0 30 3 FRE OBUG TR O iR 21T - 1o R 2 & 3 1R
o RBHREIUTOFIETHEL L,

@D W25 Ground truth (A) 2 H#CTHERK
@ VAT LAOFHAI Y] Out result B)IZxt LT, FHURED B CTRRFHI 2 fesd
@ FEEAILU7=4770F 0ut result B) 22 BERWLT, Correct result(C) Z % H
@ FHITEEIS AR T Recall (C/A) &, ¥ AT LOFMKEE Precision (C/B) ZHH
#F3 FARER (F3XFEIX 80%LL L, HRILFIT 80%AKiH)
U7 vy— | AR | @i | TlRE | T v s | BRE
Ground truth (A) 575 90 | 320 976 26 1987
Out result (B) 405 71 | 352 | 1321 59 2208
N Correct result (C) 369 59 | 286 8717 18 1609
Recall(C/A) [%)] 64.2 65.6| 89.4 | 89.9 69.2 81.0
Precision(C/B) [%] 91.1 83.1| 81.3 | 66.4 30.5 72.9
Out result (B) 490 68 | 319 980 20 1877
HEF — & Correct result (C) 438 66 | 291 | 845 16 1656
ty bETV Recall(C/A) [%] 76.2 73.3| 90.9 | 86.6 61.5 83.3
Precision(C/B) [%] 89.4 97.1| 91.2 | 86.2 80.0 88.2

IDD ET /T F v ENA, N T v 7 D Recall 28 80%% FlEl~7-. £/, “dwE L 77, #&
BED Precision 2% 80%% FlElo7=, BIET—# 1y hET /I ¥ XA, vT w7 D Recall
M 80%% TEl->7=25, Precision X9 _XT 80%%& 2 7-, Recall DHANY F v L NNA, FTF /T
80%% Rl HfEHR & 72 57273, Precision [IBHHE T 80%Z X TW5H Z &b, BREHANIA 220,
Recall 2MEWZ &vB, WY ZIELSKER TOER THD Z N5, ZhEWETH-HIC
W72 N Y > UL VREMEORFLT —F Y FEILFT 52 LI KD Recall O E&EHIET,

H O ORERFEE LT, A2 RO LI I g% o/ NMUHEE CIRMT 28RELZ Al A 7 C
R T OBICAE U DENRE, Thbb A s —Ya VRN G Y . T O RTFFEOMAIN: - B
PEICEEN D LB 2D, ZHITHARFIZBEWCA I V=2 a U EZEE LT LWEE T — X A&
OF — Z LR D HIEE A et U TR A XY | B ZRpiii % TITH & HfiE A 32 2 & T v Rl
~OFEEAN A EICE @R 5,

S HIZ, FE TR L2 WAL E S L0 35 7R B R AL OB EIR A HEE T D, A v A X U Rk
TA T =g EFHIN D ERITONT S BT IZB W THGETZBE L T\ D, Zhid, I &
FEEE R MR DO FEBUCE T DB E R DD, FBT —Z OERITHND NI A SBERERD
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TH LT, BAAERDOPRMAZKN D Z LRI,

F7-. IITH T A bRy RTEASNIZE VU 7T 4 3 AR @O HIELEE 22 & & VT,
BN B S AT A RER LT Y Y MEBE S AT A7 EOFHEAZIT o TV FET
Hb,

OQWFFEREHE 3 DB D v 2 —r3— h~DO AR ORI
WELIENANTET—ZNT T r—=a CORGHBIEMEL LR L, IITH & G925 2 & THi
Bz L7, KRBy 77 —F OO BNG N— s —2a V HE T —X%7 7 F v —,
TR B BEHEE I T IE R ERE EN D,

OWFFEREE 3 O 4 FFHE TIIAEE STV R 728 7= 72 B

G RIC L A BB RERIRE AR T A~ AL TFET— X LT 7 U r— 3 Useik L., 2 [l
DB TO NT A T VEER L, EMEEOHESS, BRFEAICL S 1 ~2 HEORITT,
FERT5 YU TNV OMFT H T E N TE I, MkferEIC B U CRREED R AR LT, JRIRNZ, ERISH L
T .77V = a O T 572D DEFX—2 3 VORER RNTEETWRnWERICH 5, 4%IE.
BUHATEMN & OEEER LM TOT 7V r— a VBN AR R 2R+ 2 BERH 5,
EEHEORFO—IE U TREBHERE D 2 — L Ol 2 ZHE LTV 7228, Y001 e 85
7 680MHz 5 TOEEBRFF RIS HEE L U T, o7 A ZE AT 0D 860MHz 5~ H L, 3B AI21% 6 » H
VL EDOEEEA v RTOERBRHFOBGN TE, 1ITH T A by RE2EGOREETOA > R TOHE
FRIBEFMATT 5,

OWFZEEHE 3 DR (BFE)
BRI HEL, ~VFE—F VT 70 & VS 2@ U ¢, A @RI R 2 ERIce—4 1y 7
MZRT 72O DR 2GRt TR 2 REFT 5 2 & Th 5,

OWFFE-E R 3 OFREAE (B5)

~NFET—HENT T YVRRAERET —ZEICONWTET 7T 4 BT 4 X4 7 U — (AD) i# %2 FEli
T 5, D AEZFEMTHZLIcky, #HREN 1 BOEFEEOT TR v 72 FEETHH A I
TERIETE 5, £, TOBRIT 7 U OFIH MM U v TRNHBIEE L 70 %, £ XD |
T URIRABERD I AREE 220 T VICLHE—H YT N KO FRBBFICE 5, T—4
N T BERET VS OFRIRIFIET DN T, AR DWW TIEREEIZ M 72 7 LA 22 (nE )
JCThoH7d, ETIXARITENTT 7 — N ZENM - /58T L, REELBEIZT — A X /N— KT
PAEZIT I,

(5) WFFEEHE 4 : 12838 A 7 F8Af & DR e Lo A~ — Mo T A BEORE (N R7 v 7) fE
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Fi & FE i |
W7 N—74 (V—F— fmHE #® HKX)
W5E 7 n—=74 (Co-V —%— :Prof. Soumya Jana  IITH)
OWFFEREH 4 O4FIOFHE (ARG (SR 2R B OZERIRI & A 2737 K

WEFETEED 4-1 THRVD AHA S RO L B = — & A2l ag B O 5 Mt o | Tlik, IITH O T A hXy
RO5ERIZLEV, TITHIZ TANA T T 23— RAZmBIfe%ES (Hyderabad Municipal Corporation, A%
WesRE) AW T =Ty NEFERL, BERKMEZIT T, BERAHTIZ, " T 73— FiilZk
\F % A2 38 Ji i B A 0D J7 T PE DR ORISR IG ) 4-4 DAER T ~DHEIRIZ [ 7 TE B D 72 5D O 1 I A
AT 7,

AEFEIEED 4-2 NI L 7= 25l 7 — ZUZ K 2 2Z5mil4E & VMS C D2zl e iz JE-5 < H sl A i
IEARIC K 2 = 00 26—V B S AR R B OHERE | Tl =X — W& & Co HEH EHEF 7=
HOI /WY I ab—arDERER Y hT— 7 ORERLEEOL T ) FIC kD 0, PEHEA~
DEBOREEIT-T- (KM 8), A I =L —3a IWgEEEA 1 THIE S Z@EET—% 2 v
T, HHEMNL A E ComBEZ Y I 2L —arnbifiELE (¥ 9, Y2 —v g
DIATICKEE L IR D N7 — % (R, Bl 537 A—2%) 13, BLBME Tl CCTV X
WEOFEERICE SN LD THY | SRIIFREE | COBU VIR EME X 2D AT
— X OEEE EIF TS RER’H D,

o

mmm&)i\\\

il
//
Anjali circle/ﬁ/ i 200000 ug/m?
0

-

B 8 XREWXHD CO PEHE M9 fEREh7I/eR@EYI=ab—vay

IITH 7 A by KT, #HliHH O bR B R OHEE FIEOREN Lo, TA'L
P AWTEBHAR—RA L EHROA, T T4 ETOPE Y —ZAR—ZD 2 2OF—FI1TH LT, #
WFEAZBEA LT, £ Y OREDORELR E2IT> T\ D, W7 —& Y — A% FIWTIRFZERIY 2R
RIGYE DI~ » 770 EOREEAT o> T\ D, RS 2 Oy /75 —2 %7 —4 Y —AL L
T, EBREORKIGIDERS LR FZ O EOBIEINOM LA STV D, WS, v/ FE—
ENT 7Y IR AET — X K B ASEHIEENC £ D T bk BB E ORI R A HEET 5 BT
BLPLOASRYL « BREDIR LA R T EERER TH DL E VW2 D, T bk LT, #E - THlN—2D
FIEFREE 4—2, 4—3 OIFRRNEOND 2 & T, REMRIZBIITITORND EWVWZ D,

FIEEY 4-3 [~V FE—HNT 7Y r—3 3 I K DIRRFELOHER) 1CDWTik, BFFEIEE) 3-
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I, 42 TRET 5V 2 b—3a VA= XIHREES) 43 ICBU 57 77— a3 v b Ol
T X 5221 TE) (FBORIR, BEEIRR L) 0L b A THEMT 5, UHOTFTETIE, i
FELVIMREOEE /> TWENR, 77V r—v a0l J—=ZARBATHDHNZD, U —
ZBITHIZEEA 3 ICBWTT =2 2T 2 FETHLDT, LOMREZT TEMT L TFETH
Do

G Eh 4-4 [A~— b T AT NTE—HNDEDDN RT v I = F « Ry
FT =7y I T BT OIS | OVERRIZ W TR, SREAEE TN R v 7 02 (B %K)
DIERLZEATVY, Z ORI ESW T, B H TR O LT FEIREIRCR 2 IS U, BERF RS % BA 46
L7z, BRI T O 10 12733, BRSO R7 v 7 DX A bV (K) 1%, [Handbook of
Multimodal Transport for Smart City -Application of Sensing, Networking and Big Data
Analysis] ToH 5D,

Ver. 1.0

Handbook of Multimodal Transport for Smart City
-Application of Sensing, Networking and Big Data Analysis

Contributors

Preface
Part| Role of Multimodal Transport for Smart City

Chapter 1. Introduction

Chapter 2. Concept of Smart City in India

Chapter 3. Measurement of Impacts on GHG Emission Reductions by Smart City
Chapter 4. Achievement of SDGs Targets by Smart City

Chapter 5. Approach for Smart City by Multimodal Transport

Partll Advanced Technologies to Realize Multimodal Transport

Chapter 6. Fundamental Concept of Multimodal Transport
Chapter 7. Video Image Prosessing with Al

Chapter 8. Vehicle Detector

Chapter 9. On-board GPS (BTSC)

Chapter 10. Measurement of Emission Factor

Chapter 11. Mobile Measurement of Roadside Emission and GHG
Chapter 12. VMS

Chapter 13. Mobile Application for Multimodal Transport
Chapter 14. Big Data Analysis

Chapter 15. Behavior Change by Traffic Information
Chapter 16. Mobility as a Service (MaaS)

K 10 ¥ K7 v 7 OLE#ER

QWIZEREH 4 DB 7 o B —r3— h ~DETRB R DR
MRS 4-2 IZBPD A v 2 b— a3 NI XAFMIZB W T, TITH OAFFEA N —E v I 2 b —
g T A ER AR EEREIC DWW T, IRTAE A m L CTHFROEFEZ X - 72,

QW E 4 O Y Y)FHE TIIAE S TWRD o T2 72 72 R B
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IITH OF A h_y RISYZAFEE OO L, HFEESE) 4-2 TEETLET LI Ialb— g
O K OWIFEIEE) 4-3 TET 5ET /VORGEDTZDIZ, BT 4 —/L FRT A FXy FiZkiT
D7 — 5 DNEBRKEL 2D,

Fio, FRIEEN 42 12D ST S 2 b — a UK AIHMIICEET A HIEE LT, BT 4 — L BN
D—ERORZRITB DT ED TERED LN TND, LR >T, ¥ 2 b— a3 O
IZBWTIE, SR LD FERGRTE CORIBRNDOZEL S RIEZ 7o v U AREEAT O LER S D, K
L THFICBT BIERICOVTIE, HWH, 7— A= R L0 EREEREZZIT 2 TETH D,

@HIZEEH 4 DFFEDRL N (B5)
TR F—HEE L IRBEN BT AP EDOET VR ATV, /LT B —F LR AS @G R o
TN 72 SNTZBRORENRAT AP EOHEGT & 2 ORI EEZRD 2 Z & TIRIRFHEOEBICE
BT 2.

OWIEEH 4 OWFEERTE (B%5)

HEJHAZBIZ LD =X F—{HEEOHI B L OB HEN L SN D IREL R T X 2 HEEFHT 2
TEEREL, MBHTTH DT —AZ = FHA~OWANI NIRRT — 2 DIV, =31 F —{Hfw
CIRENRA AP B EHET 2T NV ORELIT I, 61T, HI7EEHRE 3 THLN D ZEFHIE
I LD~V TF =V OHEE DR 2 LRI IR T K 25 2281 TE) (FEOBIR REHGERIR R &)
DEALZHEFHIM A IA I, FHE L TV D < LT B — Z Lt A @I RO 22 S 256 Ol
FERRIT AP & & Z OHIEEEHEEH 2,

N
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O. §%R0O7uP=s hOEDH, BXUOBRREROREL (L)

2020 FECTEATZ TEL TCWDAY— "7+ B AWNWET 7Y r—ya v Efio ot e 1
ELTND, HL, B4 1 HFACEAZFELTWER, ZRE TCOTHEROK LB E 2T, i
ANENCBI U TS A B> CRRE L TV T & & LT, F72, 2020~2021 FITIFT —A X N— K
HOWERD A P —EARIAE 2D 2 LD, 1TEICE » THAKZBEEE~DE—F L
7 hOMENREE-STND, £72, AMC OHEHET DA~ — o T 4 HBEZ LD a AT A
o (PWC) 22Bb . FERA~DRER & U TA@EHB I FHI S AT A~ BB & U7 il 5808 2 Y —
B A & L7~ MaaS (Mobility as a Service) & L TCOMEf~Da X "E2TEL I Y. #2897 A4 X
7 b HIRFTE D,

WITERERS « & AT L73 2019 4EE TR T L, AR T — 2 INEE & FZRERRO A Z1T > T\ 5, NE
~NDAATRE (T —AZ = Fifi) TIATBEREE L D3I 2 =7 —Ta U HIERITITON D Z
ENTE, FFHREAEETETCNWD, £, [ZEOHATHREIZEID VTNV A L TYHLEKDR
R Y E— N THERTE, 4 REBARMFGIZEBWT, (FROLEH O LI D > AT LER
BEEEE T & 7o, Atkid, BIGMRHT 2 O HEE S 5,

‘7L_/“ [
>

K 12 RERIATE
B 11 7—=RAFNR=FEHET =N F (RIS 2 7 AR) T=g—%E
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M. ERXFAMRER LORELENEZRRTE7-ODOIR, BFlRE (KB
(1) Fuevxr MK

KT 7T LTI, A v RIZBT 2R BENOHEL | Ll et v v ZHEOTER & 28Em 0 R
2 ALD T O DA FEASBIHFWIR L FB O RANEH %, 4 R THEL L T DR RT 0T
TV =2 a v EBEIETDHZET, 42 REUFIZL D BRT 02 b a/e EOAIZBILRK ORI
STew VT E—HNVEREZED S Z LT, FEECTOMRREBHMHETRICET oy RT v 7 Z 58/
SH KR LERDA L FEMD A T HA~OIERZRT ZLICH D, 2D, SEOFEIEOHFTLE
ORREAREE COMEKRFD, EOL I LT DERTEX L0 FAMEEEmOE > FHi &
REOE v VT —FOITIC LV EEMICIELRT 2L, TOEKKELTORALTE—F LT
T = a2 v OERB X OSGBIRILO RO B DER~ORME 2 DB ERREDOIEHEZFE T 1 —
VR TORGEZIT D 2 & T, XY EBMEOSWFEDHNZHIFL T\ 5,

BrELERAA OFEIC L0 RO S HIFZE O b O Tide < MBI H - 72 HHAED
X, IITH OZ2 63, R 2 BUHBILREER & ORREE MO TEHETH Y, HETH
%o HICIITH & ERLFEIZE 2 M+ % 9 2T, Briv s, B% - e 1%, HHRI%, ZET
L BT - AZIEBUR /R E ORIV FET B AL, YT =7 FOED D AEAHHAL T 2k
NipEH Th o7,

INOOMEIIKHIET D2, T — A X N— RHi{TB, Ril%Es, ALZWEEALY 222 TiTo 7z
2018 7T HDU—7 2 a v 7 Cld, ATBUI D BARBY 2 i A0 D 3 212 720F . 2N L7z TITH
HENDLEBEOITHEOBRZEIT 25822 L T, ZREMBEOR 2 2 E~ O N IRE 5
LB, BHOOMROIEENICKTT 2B ST &2 52 AR e o7, HIZ 2020 4F 1 HIZ5 2 B H
DT —=AFNN=FRHTOY—r v ay7aFEhiL, AMCHRIZI vy aF—3Mob L, SHR5H%f
BEHOITE D DWW & XBEEEFE T2 N TEe, 2, 1TH EEBTITo TWDHI—T «
V70 Newsletter DFAIT, BAEWOT — XS, #il7e Ex2IFT 57 — 2 WHEREOHEN T
FEfEE EOREEZ TEIRT D Z L iCoNoTn VR B,

RIS I & 72 B BIE MO ATV T, 7T — A Z N — RTHNICERE Lo A T E
MY TIHEA LT, BEICRFHZB - 55 TE 722 L T, HFRMEBIOR L TR AE V- OFIEN
BB LOE ORFECEEMEA~OHRIRG & R D REN T2 2 L3, LFAEAED 5 L TEE ;R
R bleote, KT 7T ATHRE LIZEMR (Pald) (28I} 2 Q@ EOHE HIZD 80%13%
iE 7o BAE & L CIIIER ICEm Wy, BHIOEFEINE DM EOR (7 —4 O4EF16 AN/,
REDOILFET) DEEEMRICKELSFG LIEEWZ D, ATV R7 v 7 OFERICHT -2
FTOHMTOREmIL, B2 2HMAN T AR OMEE OB AMEST L LICELTEY, &
AN AN LI DA Tk 5 T i

2) FEER 1 : [ AFE—X LRy v T =2 v THEFOBZE ]
Wze 7 n—=>1 () —&— : Prof. C.K Mohan IITH)
WIE 7 n—>7"1 (Co-V —%— : @iEik TH 4 5=2)
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IITH & OFEFRBFFEICEB W T, E7 Y =7 SO EED D 72 OICBIRBREEZ DU % ik
LT T 27D A T 50T —% 0@k, e LTRBEDOD 7 > MERO @72
& O HGEBAE O A T THEE LT o 72, RIS, AT) L7 DT — % OIA K ORE L HEE T
HY KRR BEEEX 2T T 7R ARFELE 2508, Wy NI —7 A ML=V %FH LT
HHITMAZ., BARAKRFTELNTSG Suite —E R LY BREHEH|IR L 725 Google DILHF KT A4 7
ZRRLCT—2AREZEM L, 727 BAARERA VNN T H v NEALTHIRT 5 Z & T
T —Z WHBREOMI %X > 7=, WHAT 7 AR S CE 722 & T, HiRAERIC BT 5
T)T—varyr—20hE XFe—r 7 =2 OE B LTLEBOY IR EE21TH
ZENTEL, IO IFH S O CTERARY A e LTHEARYA M7 7L, —IZH
NEENTEY, AT7av 7 FOHFFREZT TlEze <, RO 2 B35S ~ORE AR % 7]
BEELTND,

URL:https://github. com/debadityaroy/SkyEye/

IITH & OELFRFFRIZIEWT, 7 ey =7 FOFMEE R 572 DICBRREZ O % ik
LT KT D72DICAN & T HHGT — 2 Ot~ 7z 360° 7 AT DOFRE ARDOAF v
RANZBIT DA TIERBRGOBRENE ST, LnL, AT Y7 b= THTT 7 & 2O E
R EMHIFFCERVER, ABOBEREERIRR ENH L7280, FHEIEH 77 R —o>DE L
725 TW5, BUEIX, Google B Lo ¥ —%FIH L TFr— % BSFHEIZFTE 7 V— TN TIAET D51
Az L, [T 7 & 27 LMl 2 K-> T\ b, BEARICE L T, FHAHENSDA—1
2B R DME EFFOITIN RN R ISR EHIIR 2 B E L 72 @RS M TIEREED > TV 5,

2018 A 1 HIAT oAV —27 v a » 7 (5T : ARG F v /3 R) IZBWT, 2@k
REOWEICBWTEERZ LIS BV I T AL ACBT A EREEZ R LT —% 7 2
—YarThdEORMEZ T, ~VTFE—XNRZEREZHET S ETROERVEV
THMMOPFFIZB N T, T m Y = 7 NIMFIET D7 —RAZBNTL, &2 O REOTA T T 1
F 4 —ITERE Lo, BERZRT — 2D T 2a— g v EERSITRECET AT —4 72—V
VigWL, ERICMT T E P ZOLDEEOIRELEMT L EDFEHEEZ DD, T—X
T—7NE LTORSEROLANEE L VW25, ZORMZ2% 1 TR O 7EE 13
D, ERlOR T TEIRORIEIC L EE STHUIEEH 2 2EMLIED Y AT ATHA
DLEMZfER L, BE LT,

(3) WFEEHE 2 : =V FE— X LRBMO L > 77— X fifthr |
s —>72 (V—F— a7z AKX
e 7 n—=>72 (Co-Y —#— :A. Prof. M.S. Deskar IITH )

o ST — A RATICB W T T — X OFEX Y IHDO T T~ N7 — b hk_— R T 2 O T
W ZENEETHL, IO T Ty h 73— LTI, IITH 7 A PRy REOYT — A X R—
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RIZZFNO DT —F % H EICBEVNTEEZED TV 2 22250, FEOFILD =012, F
HOFHIZB W T Wit L TR ZENEETH DL B D,
ZOXIHEADORBE y ST —FEHREL, BT Ty N7 4 — LA THITTE DBRENEZ S
N, MFEFFEEBEICB OIS %, B U TRV HTEICIE, T—2 AL TED LI R
Uy EBRETDLON, TNEHIFEICT —Z DRAE ITBA R) IR TEDINITHN>TND
EWNR D, MFGERRRE I E X T MR | TR O b o T — 2 T a—Ta r REDL Y A LN
I FNaeRLELZENTED000MAZ, HTEPFFHEEEAE L T KERS L LV D,

(4) WFgEEH 3 [~ AT EB— X VAlE B & fE iRt
e 7 n—=>73 () —%&— : A Prof. Digvijay Pawar I1ITH)
e 7 n—7"3 (Co-U—&—: FEHE 4 5=R)

< IVFT—LNT 7Y ORFIRIDOZHICONWTIIET =X —D T 4 — Ry ZERPEETH D,
R, SRR E =4 —IZT7 7V ZFIALCH bW, HRER EOFE#RE 7+ — KXy 7 LTH L
oTl2y EOFRERITIEDWTERFEEDT 7T 4 ©T 4 XA TV —fiE L FEHT D, b, E=F—ITD
WTIE—FEFEO A TG L, BHEMEOEO B R EZEICED 2B RICH W= & EhE Lz,
UKD A% 1 5 ATRA~ORERZSHHATEMOERED S LD 23HHTH D,

(5) HFZEREE 4 : (5331 7 T8 & OEifEA L Lo A~— b T A fROBE N R7 v 7)) fE
fik & FE i |

W N—74 (V—F—  f@HE #F AKX

ge 7 N—=>7"4 (Co-Y —%— : Prof. Soumya Jana IITH)

WEAEFEIL, 7 — A X 8— R CHEMi, 7HE ST 5 @B mIgat, 2 m 2 & To a2 i i B i
IZOWTRERBRD AT — 7 RV E = T U v 54T CTHEBT 2R8I O —8 & LT, 2018 4
7T RIZU—27 v a vy S E2BME L, SATREPES THIFT N& v /L FE—F/VIZANT T2iGB D J7 [ AN IE
LWZ & &2T — A X N— N ORBBIREE & i a Ui, UL, v a2 b—va K DFF
BT, BFEREORR A EZ AT N T U Ny EBRETHDH Z &6, TITH A
BEDE TN —T OIFEE L EIEEE A B> THED T <,

N RT w7 OERICB W T, TOWRY £ &doimtta MR EFEEE & R ST 57012,
W E IR EE O PMER LA E O ZBLIRFAR OO DET N —AZBAWILVE 2 —%
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V. #EE (BFRRROLRET) (AF)
(1) ple S Jre B 51
BRI, MIREO 2D ORET — 5 OERML T AT > TOLBRETH Y | IR O

RIBITLE TOBEPEITA2 W,

(2) #E& F2E T BT 72 B D R
St E A L& LIEHICB T 5EE Y 7 ¢ —H—ERA0OM & LTRHADED H TV D Maas
(Mobility as a Service) Zxf T ABELEILT — A X NN— ROHITEIZBWTHIEFICE L., &
FE~OWHITEY, HFSICBW AT 0/ T LD~ VFET—LZNT TV r— g v EHEET S
W T, Kl Yy /T2 %G L, 77V L THAEEZM D EEFOEES Ll CE 72 Z L ITIERIC
REREPLENVZ D, 5. ZNHOT—Z N 656N 5 il 2 B8 TEOBR et d 5 = &
MTELHADOMAIZX, FileE ) 7 0 — V= REEHET 2H8 I W THI EofAZh7mme
ER D EHIFL TS, MaaS OBE&IIA T B Y =7 N OHFERS TIIA S W& L& T,
AK7av=l MOREETDLEZATIERVWDE, SAVFE—FAT T r—a 3OS EHE
Ry AEERERLZATEY, AT 0P =7 SORBIIITHY —E 20N LICH5HES T
HEVWRD, LT, KT T T AMMETRICET DR rRERIEENC AT M A1l £ B2 5,
T — A XN — RKif7E (Ahmedabad Municipal Corporation) X OEEHA L — 32 (BRT) EES
FE JANMARG f:, ZZi@%%2, A hrafh (GMRC) 25TV —2 3 a v 72 20184FETHIHT —A XN
— NI CRBfE (GH304) 1oke&, 2y —2r 3 a v 7% 202041 A 29 HIC IITH, H KB L UE
H1 JETRO, A skt (AARES) ORE GF254) OB TER - HFlMcHis Eha L, 7
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FGERRR DA & UCHMH Web 1 FEMHE L, TOREEERFT v 77— h L, TORREERI L
T2, (http://m2smart. org/)
F7o. BIREBIDOMIZERR & L THMB~DRIFE L L T2 — AL X —Z T L, MERAN - HHiz
HA21T-> T D,

M2SMART PROJECT

M2Smart

NewsLetter

M2Smart Project
— NSTAEND

NFE—S B ESERWR S DAY

Vol.4

June 2019

Mz2Smart Test Bed at IITH was finally

IITH Test Bed Opening Ceremony
opened on 28 May 2019. Followed by
‘the welcome speech from IITH and

A o
115,
B 1
JICA, the M2Smart Lab at the IITH

Block C Annexwas opened. The guests M2 Smart Lab tape cut ceremony
from Ministry of Education, Culture, NTH reseaschess and MaSimart
Sports, Science and Technology Research Assstants conducted the
(MEX

20Indian media covered this event
and it showed that the MaSmart
project got the high attention because
of its project goal.

15 M2Smart FuP = b Web ~— VKM 16 ==2—XL&—fl (Vol.4)

V. BAROF VB Z2DMH E (AF)
FEHEPNIT BT B BLHA O B ASE WV 2 & T SATREPS OIEENE L OB ET 5 AT 4 T %
IEIANGAYR
1) IITH DT A F_Xy RA5EHK L, 2019 4£ 5 H 28 AICCRARIEE R L OV JST i, 72—
ZIMDOEG A —T = T LEB=—%20E L7, 2O LE=—IZOWTIIHTHN. ZEH
fRitH & LT ITHICER I S iz,
2) 2019 FENEEABEEW S (0DA) ATBIZT, A0/ 7 200 xTEIT=, (il
https://www. mofa. go. jp/mofaj/gaiko/oda/shiryo/hakusyo. html)
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'Telangana 5! Today

II'T-Hyderabad launches
‘M2Smart Project’

STATE BUREAU
Sangareddy

Indian Institute of Technol-
Hyderabad  (IT-
aunched an HYPER-
LINK “http: //m2smart.org/
en/™M25mart Project’ Test-
bed to develop low-carbon
models for Indian trans-
portation on Tuesday in the
presence of TIT- [-Iyrlerabarl

The testbed will
generate a practical
‘handbook’ on low
carbon urban
transportation for
developing countries

many key components of
traffi ystem

and J
along with theaﬁctals fmm
Hyderabad Municipal Cor-
pm-atlon, Traffic Police and
Ministry of Education, Cul-
ture, Sports, Science and
Technology, and Japan Sci-
ence and T ology
Ageney (JST).

The testbed will generate
a practical ‘handbock’ on
low carbon urban trans-
portation for developing
countries based on big data
of Indian transportation and
create traffic flow models
from the data analysis.

The field testbed system
has been deployed at III' H
campus and along a 30 km
stretch of NH-65. are
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such as real-time traffic flow
monitoring using cametas
and bluetooth and wi-fi sen-
sors and remote environ-
ment gas sensing in ITT-H
campus as well as NH-65.
Electric rickshaws also
tun inside the campus and
are used to understand the

itor and compare the differ-
ences between Hyderabad
and Ahmedabad traffic con-
ditions in real-time,

Prof UB Desai, Director,
WT-H, said “Reducing car-
bon footprint is the need of
the hour. India needs to un-
derstand the diverse mobil-
ity much better, The testbed
under is aimed at this funda-
mental abjective. With the
data that we will acquire, we
will be able to have & better
understandmg of multi-
modal portation  in
India and we Wl]l be able to
provide solutions to reduce
the carbon footprint,”

Key outcomes of this re-
search, include developing
state-of-art h eterogeneous

hicl

driving cycle of e-vehicl
and to implement the V2X
technology.

The traffic monitoring
was done not only at Hyder-
abad, but also in Ahmed-
abad where TIT-H re-
searchers established traffic
monitoring cameras at one
of the major junction in the
city. They were able tomon-

ses for all t of vehi-
ges. mcludin?gpe:ickshaws
and motorcycles plying on
Indian roads using various
kinds of sensors (CCTVs,
LIDAR, Wi-Fi/Bluetooth/
Cellular) and developing
multimodal apps on smart-
phones, which will provide
several choice sets.
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