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Infrastructure growth is lagging behind growth
In vehicle volumes.
Better traffic management and more information
to commuters can alleviate traffic woes, though
cannot obliterate them.
\ Technology to do this is called ITS.

Traffic Management Commuter Information
¥ Intersection control + Congestion map

- adaptive/static - historical/real-time

- isolated/co-ordinated

#+ Travel time
# Infrastructure planning - historical/real-time

# Transit tracking
- bus/train/metro
- arrival time prediction

«# Cab services
- locate nearest

¥ Incident handling
- detection
- fine imposition

¥ Revenue collection

# Pollution control - trip fare/duration prediction
_ # Personal vehicle services
¥ Infrastructure maintenance - parking spaces

And many more ....... . - carbon footprint
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Static \

+ Magnetic sensor
+ Camera

¥+ Infrared sensor
[TIRTL]
+ Radar

¥+ Acoustic sensor
[HornOkPlease]

¥+ RF sensor

[WirelessA crossRoad]/

Road Sensors

Mobile
* GPS

[SurfaceStreet, EasyTracker,
Balan]

+ Phone sensors
[Nericell, PhoneAstra, Melos]
- accelerometer, microphone
- magnetometer, gyroscope
- compass

~

+ Phone radios
- Wi-Fi [VTrack]
- GSM [CTrack]

" Hybrid )
+ Teledensity
+ Bluetooth

+ RFID

+ Specialized hardware
[Autowitness, GreenGPS,Parknet

\_ v

Any ITS application would need information from the road.
Hence the need for “road sensors”.




Wait ....
do we need all sensor types?
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Wait ....
do we need all sensor types?
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Travel time from Jayanagar
to Koramangla

+ historical/ delayed

+ within error of few
minutes

+ from all over the city

+ travel time
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+ accurate

¥+ intersections

+ number plate of
vehicle
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1. Timeliness 2. Accuracy
3. Spatial coverage 4. Nature of Information
5. Cost 6. Deployment overhead

Should decide

G

Red light violation detectionj

+ immediate
+ accurate

sensor type for the
intended application .
vehicle

+ intersections
+ number plate of



Open Problems
Static road sensors

. N

" Magnetic sensor
+ Camera

¥ Infrared sensor
[TIRTL]

\\ ‘ ) //,

| Adapting existing techniques |
for non-laned traffic

\ 7 //,




Open Problems
Static road sensors

e

~ ¥ Acoustic sensor
[HornOkPlease]

\

+ RF sensor
ﬂA/irelessAcrossRoad]/,//

Designing new techniques
for non-laned traffic




Open Problems
Static road sensors

\

+ Magnetic sensor
+ Camera

¥ Infrared sensor
[TIRTL]

\\ ‘ ) //,

| Adapting existing techniques |
for non-laned traffic

‘\7

" & Acoustic sensor
[HornOkPlease]

+ RF sensor
ﬂA/irelessAcrossRoad]/

Designing new techniques
for non-laned traffic

| What to sense? How long to sense?
How to train sensors for different road types"




Open Problems

; &U q Bangalore

TRy ? & University
& %@% % Office  BOYs Hostel
B Y O)%s Buildin
T kS £

&t B IPO,

Ay ‘g“% H
St Marthas
a%%;e%% Hospital

| g 4 C}%
e C
¢ R
e
4 3 LW\
o o
éj . &? e‘% Corporation [E)
& SO
Say
égs Indian
a%.a Mutual

May; A, 2

%}a & g%‘ i
)L ) e%%{ﬂ z

Hamg tn iy g
Yty » ‘:ug
@ Hotel Luciya
)ﬂ’K Dharmaraja b International
“""Dha;pa, | Swamy Temple
M8 Ry pnnaiyappa Mein RS~ LC ,;’;‘I:“’"R

Shr o g g ) B DEnse road network ample
= A MB “-_urban canyons,
g /e h@ dég)es GPS perform?
w2 4, ... What i$ Wi-Fi penetration to
‘augment GPS?
Or is cell-tower based

localization the optimal choice?

nan Pirgal's
Kot Arcade s KN

30 Bazaar Rd

Kalasipalyam



Open Problems
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In non-laned traffic, how does &=
surrounding traffic density
affect driving behavior?
Lane change - gyroscope
Braking — accelerometer
Honking — microphone
Build realistic traffic
simulators with the results.




Open Problems
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”cm\/\p{on?tjg Wi-Fi penetration to Unit (PCU) for a road. PCU is
NS ‘augment GPS? used in planning infrastructure.
Or is cell-tower based Current method involves
localization the optimal choice? manual counting on road.

In non-laned traffic, how does &=
surrounding traffic density &
affect driving behavior?
Lane change - gyroscope
Braking — accelerometer
Honking — microphone
Build realistic traffic
simulators with the results.

Shoot The trucks & score:
Will gaming or paid incentives
help this application?

How to handle label noise?




<gps & image data,

LOgiStiC Assistance deployment permissions ... >

Organzabion Lype Website
Academic mstlutions [ISC - httpdfeistup.nsc.emetan/index. html

IIT Dellu - hitp//inpp.ntd.emeLin/

IIT Chennar - hitpd/eocut.atm. acan/

IIT Bombay, Civil - http:fwww.civil.ntb.ac an/gpatilresearch.hitml

IIT Bombay, CSE - http:/fwww .cseatb.ac. m/silmanl/br/doku.phpid=proj:carts
[T KGP - http:/fwww.aitkgp.ac.in/fac-profiles/'showprofile php empeode=bSmUS
LT Delhu - http:/fwww antd. edu. m/muc/

Private Muapumty - hitp://www.mapunity.in/
Orgamzations Logica - http:/fwww logica. m/we-do/innovation/
KritKal - htp:/fwww. kntikalsolutions. com/products/traffic -anal yzerhuml
Embarg - hitp://www.embarg.org/en/about/about-embarg
ITrans - hitp://'www.atrans.coan/aboutus. html
Traffline - http:/fwww traffline.com/default.aspx

Some city traffic Mumbai - hitp:/fwww trafficpolicemumbai.org/
control authonties Bengaluru - http:/fwww bangaloretrafficpolice. gov.an/
Chennai - http://www.chennaitrafficpolice.in/

Delhi - hup:/fdelhirafficpolice. nic.in/

Government R&D lab

Center for Development hitp:fwwwantranse.m/iis1/
of Advanced Computing (C-DAC)
City bus authorines Bengaluru - http://'www.bmicinfo.com/sile/index. jsp

with GFPS mstalled in buses Chennai - hitp://www.micbus.org/

Research labs Microsoft [ 28], IBM [15], Alcatel Lucent [35], Infosys [60)]




Logistic Assistance

<gps & image data,
deplovment permissions ... >

Orzanealwon Ly pe

Website

Acade muc mstilutions

I15C - hitpsdfoistup.nscemel.anindex. hitml

II'T Drelhi - hup:finpp.atd.emetan/

II'T Chenna - httpdfeocut.atm. acan/

II'T Bombay, Civil - http:/www.civil.aitb.ac an/gpatilresearch.himl

II'T Bombay. CSE - http:/fwwww cseantb.ac. mfsilmanil/br/doku.phphid=proj:carts
II'T KGP - htpfwwwatkgpacan/fac -profiles/showprofile. phptempoeode=bSmUS
LHIIT Delhn - http:Adsaow antd. edu. mdmuac/

FPrivate
Orzantzatons

Mapunity - hitp:/fwww . mapunity.in/

Logwa - hitp:/fearw logica. miwe-dofimnovations

Krniukal - http:/ffaoarw kntukalsolutrons. comdproducts/iral fic -analyeer html
Embarg - hup:/fwweww.embarng. org/fen/about/about-embarg

1Trans - hip:/fawwatrans.coanfaboutus. html

Traffline - http:/feww irafiline. comfdelault.aspx

Some city traffic
control authonties

Mumbai - hitp:/fwww iirathicpolicemumbal.org/
Bengaluru - hittpa/fwaww. bangaloretrathepohoe. govan/
Chennan - http:/Daeaow . chennantrathepohosans

Delhi - hip:/fdellntral icpolice. micant

Government R&D lab
Center for Development
of Advanced Computing (C-DAC)

hitp:/fewow antranse. mfitsl/

City bus authoriues
with GPS mmstalled in buses

Bengaluru - httpa/fwaww. bmicinto.comdsite/index. jsp
Chennai - http:/Seww . micbus. orgd

Rescarch labs

Mwrosolt [ZE], IBM [15], Alcatel Lucent [55], Infosys [60)]

A

Meaningful collaborations with the
public sector are necessary, to

Implement and test our ITS systems at scale.

Y.




Thank You

For questions: please write to
riju@cse.iith.ac.in
br@cse.lith.ac.in
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