Data Collection for Transport
Modeling



Initial Points

Models can’t be better than the data they are based on
Advanced model require more and of higher resolution data

Data are costly, time and budget constraint may limit the ability
to gather data needed

Advanced 1n data collecting methodologies contribute to
improve data



What do we need to know?



Data Collection

e [.and use

 Demographic\ socio-economic
— Population
— Employment

e Transportation system

— Networks

— Capacity and service levels

e Travel characteristics\ behavior

— Travel habits survey



Data Collection (Continue)

— Other Surveys
e Traffic counts

e Origin-destination surveys
— On board (busses)

— belt \ license label surveys

— Designated Surveys

e Stated preferences surveys



Data Collection

e Survey design

 Mobile survey instrument:
Questionnaire
Computer-aided telephone interview

Internet-based surveys/Graphic user interface
GPS
Smart app.

e New cellular data for model validations



Issues 1in Data Collection

e Sample size/clustering

* (Questionnaire design (phrasing of questions)
e Panel surveys

e Revealed/Stated preference surveys

e Efficient use of different source of data

» Maximize use of existing data



Problems 1n Travel Diaries

Under reporting of NHB trips
— especially in off peak hours — up to 50%
A high rate of uncompleted tours (about 17%)
Difficulty in identifying HH members joint trips
— above 60% inconsistent

Partial accuracy of addresses and time report
Above 20% unidentified addresses

In accuracy of report of time



Main Reasons for these Problems

e Memory
e Getting tired: interviewer and interviewee
e Interviewee define trips

» May 1gnore drop off child, small shopping on the way,
etc...

e Tremendous amount of work and assumptions 1s needed
to edit these data



* GPS
* Trip builder software

. 24 hours

* All household members

* SP elements
= New modes, congestion pricing, parking policy




Trip Builder
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Three Distinctive Segments in Jerusalem —
Driver License Holding
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Mode Choice by Segment

BIHHNH

Secular

Orthodox

Other

Taxi

School Bus
Non-Motorized

Bus
HOV




Willingness to
use the Data
Logger
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Number & Percentage of people aged 15+ who
completed/didn’t complete trips

Data Logger

Sector  Report mean Trips Num. Perc.
525 33.2%
Data Logger _
1056 66.8%
53 51.5%
DU U e
C102%
Data Logger _
212%
Travel dairy _
0

&
. 28.6%

Travel dairy n
1062 17.2%
Data Logger 1+ 5124 82.8%
. 0 208 28.0%
Travel dairy 1+ 534 72.0%



Mean number of trips per interviewee aged 15+
for all trip types

Arab Orthodox Secular Total

m Data Logger M Travel diary
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Electronic Driver Assistant "

e Installed in the vehicle

e (Collects information:
— Location
— Speed

— Acceleration

e Events

IVDR Instrumentation package
(Ogle, 2005)
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Graphical Presentation of Events on a Map
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Funf 1n a box

Create your own mobile sensing android app - no programming
required.

Send data to dropbox account
Open-Source code based
Free distribute and download

Will be installed with the cellphone's owner approval

can use the android built-in sensors for :
— GPS Location (longtitude,latitude)
— Accelerometer Sensor
— Volume & Temperature (magnitude units)
— Call logs & SMS logs
— Same-time running apps

— Entire data escorted with timestamp
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Load GPS track

load app data

load call data

load SMS data

ROADS DRIVERS

06/07/2013 10:24-06/07/2013 11:24
06/07/2013 11:2406/07/2013 11:39 Hldad Seter
06/07/2013 11:33-06/07/2013 12:39
06/07/2013 12:33-06/07/2013 13.39
06/07/2013 13:33-06/07/2013 14:39
06/07/2013 14:33-06/07/2013 15:39
06/07/2013 15:33-06/07/2013 16:39
06/07/2013 16:33-06/07/2013 17.39
06/07/2013 17:33-06/07/2013 18:39
06/07/2013 18:33-06/07/2013 13:39
06/07/2013 19:33-06/07/2013 20:39
06/07/2013 20:33-06/07/2013 21:18
06/07/2013 21:18-06/07/2013 21:23
06/07/2013 21:23-06/07/2013 21:26
06/07/2013 21:26-06/07/2013 22:26
06/07/2013 22:2606/07/2013 23.26

Waze total time: 60.02

Whatszpp totaltne: 0.1 DRIVER DATES
Youtube total time : 0 A
Music total tme - 0
Avrage Speed: 174

Calls Duration: 0 for incoming calls and 0 for outgoing calls.

Social Activity : 0 differert people, which max calls with same one is 0

SMS Texting: O recieved and 0 sent.
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ROADS

Load GPS track

load app data

load call data

load SMS data

05/05/2013 21:18-05/05/2013 21:18
05/05/2013 21:1805/05/2013 21:18
05/05/2013 21:18-05/05/2013 21118
05/05/2013 21:18-05/05/2013 21:18
05/05/2013 21:18-05/05/2013 21118
05/05/2013 21:18-05/05/2013 21:18
05/05/2013 21:1805/05/2013 21:18
05/05/2013 21:1805/05/2013 21:18
05/05/2013 21:18-05/05/2013 21:18
05/05/2013 21:18-05/05/2013 21:18
05/05/2013 21:18-05/05/2013 21:18
05/05/2013 21:18-05/05/2013 21:18
05/05/2013 21:1805/05/2013 2118
05/05/2013 21:1805/05/2013 21:18
05/05/2013 21:18-05/05/2013 21:18
(5/05/2013 21:18-05/05/2013 21:18
05/05/2013 21:18-05/05/2013 21:32
05/05/2013 21:3205/06/2013 21:32
05/05/2013 21:32-05/05/2013 21:32

Waze total time:
Whatsapp total time: 0
Youtube total time : 0
Music total time : 0

Avrage Speed: 0.9

Calls Duration: 1,63 forincoming calls and 1.9 for cutgoing calls.
Social Activity : 5 déferent people, which max calls with same one is 1

5MS Teding: 0 recieved and 0 sent.

DRIVERS
Ron Weiner !

DRIVER DATES
[

06.05
07.05




Future Mobility Survey (FMS)
Developed by the MIT Singapore Project

e FMS concept

Exploit the latest mobile and web technology to develop a new
approach for activity/travel surveys

Respondents use mobile sensory devices, e.g. smartphones,
loggers

Application 1s non-intrusive, light-weight and easy to use
Prompted-recall interaction in the web-browser: the validation
process

e Higher quality
Respondents validate sensory data

e (Greater quantity
Multi-day data collection



Components

SMARTPHONE SERVER WEB
APP DATABASE INTERFACE
PRE-SURVEY
INPUT g STOPLOCATION

PROCESSED
DATA

e
<
VALIDATED
DATA

_D>

RAW
DATA

ACTIVITIES

ACCELEROMETER = MACHINE = ACCOMPANYING
LEARNING




Smartphone App

FMSURVEY

FMSURVEY FMSURVEY

Cancel Getting Started

User Account

Email i
fmsurveyuser@fmsurvey.sg @ collecting data I I

Password |

Re-type password
Remember me

Profile @ Oh:1m:16s

Total time collecting

Today's trace

Age i
Register
Gender
Singapore"'U:B e
Survey Information Pekagbaru R
Survey ID e



Backend Data Analysis

OFFLINE LEARNING
USER HISTORY, POI, LAND
USE INFO, WEATHER,
EVENTS, ETC

RAW DATA PROCESSING
GPS, GSM, ACCE
AND WiFi DATA

- -
RAW DATA CONTEXTUAL
KNOWLEDGE

ONLINE INFERENCE ‘
DETECT USER’S STOPS,

TRANSPORT MODES,
AND ACTIVITIES




Web Interface - Activity/Travel Diary

Date Selection | Mon, 01-04-2013 E | Add Non-Travel Activity

: - g § ¥ Choa Chis - . 3
| + i / xang Bukit M_af FREREE All of your travel and activities have been validated.
0 _ ftrait Western Water « Panjang . 1
| H i »
Catchment S N ?i DRPet Beifcd
g m Reservoir *
. F ] Start 21:57 Activity
2 Home Validate
73 End 08:15

Start 08:15 Travel
End 08:18 Car/Van

Bukit Batok

Nature Park Validate

\;_ Start (08:18 Activity

.q‘b finvAhmad ibrahi @ End 08:25 Pick Up/Drop Off Validate
.{umng ‘;?é 0

Foneer Rd— 4 ~ Bird Park, Start 08:25 Travel

Validate

2 : End 08:47  Carfvan
X Queenstown
[ ]
°"*r~,% Start 08:47 Activity T
% End 10:35  Work
Jurong
Island -

Start 10:35 Travel
End 10:40  Foot

Labradors -, K"q"w

MapData 2kmiL— 1 Termsof Use ' Report a map error

Some traces may be incorrect due to low accuracy
data Hide Traces

Validate

', 3
‘r.-an_f.;,r-_-\‘“. g

Start 10:40 Activity

End 18:11 Work Validate

Start 18:11 Travel

End 18:13 Foot Validate

Start 18:13 Activity

i Change
End 18:17 Mode/Transfer

Start 18:17 Travel
End 18:41  Car/van

Validate

Validate

Start 18:41 Activity
End 07:55  Home

RN SR SR SRS SRR
HODOODO0ARAN

Validate

o R s s . B



Web Interface - Activity Details

Date Selection | Mon, 01-04-2013 B |
§' Choa Chu .
Y m Kang "Bukit Map | Satellite
0 _trait  Western Water & =~ | Panjang ¥ »
| Catchment ) :
b 2 Upper Peirce
i m edReservoir
3
] -
~ . M
. e, & 1
il
Bukit Batok A -
P Nature Park \
: Bukit Timah
;thu!n Ahmad Ibrahi @
&
Jurong &? 0
“Soneer Rd— Bird Park
S %
% Cueenstown
o
o,
a9,
:r;‘,%&
%
Jurong
Island a
- N R Labradory, K%%;
D1 fgpand

MapData 2kmiL— 1 Termsof Use ' Report a map error

Some traces may be incorrect due to low accuracy
data

Add Non-Travel Activity

o j-f‘;’ ~ All of your travel and activities have been validated.

o R s s . B

Start
End

Start
End

Start
End

Start
End

Start
End

Start
End

Start
End

Start
End

18:11
18:13

18:13
18:17

18:17
18:41

18:41
07:55

Travel
Car/Van

Activi
Work

Travel
Foot

Start Time End Time

[ 21 [4):[ 57 I4] of Previous day '+] [ 08 4] 15 F%] of Current day '+

Work

Whats nearby

MNon-Travel Activity

- Please select the type(s) of activity that
best describes what you did here

DROENERASEE
AT 1] f [o]e0] +

Travel 2

Foot " 4 Validate
Activity "

Change Q‘j} Validate
Mode/Transfer

Travel

Car/Van Q_,é"{? Validate
Activity 4

Home @fb Validate



Web Interface - Travel Details

Date Selection | Mon, 01-04-2013 B |
§ Chioa Chis
+ Kang ‘Bukit Map | Satellite
a _ trait Western Water & : Panjang 3
Catchment ) :
/ o @ "UpperPeirce
m Reservoir

[ ]
Bukit Batok
Nature Park

- M

@ il

. \
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&
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' (») S &
Jurong &?
“oneer Rd Bird Park
g b .
% Queenstown
o
o
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a5, \
%
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MapData 2kmiL— 1 Termsof Use ' Report a map error

Some traces may be incorrect due to low accuracy

o R s s . B

Start
End

Start
End

Start
End

Start
End

Start
End

Start
End

Start
End

Start
End

Start
End

Start
End

Start
End

J All of your travel and activities have been validated.

21:57"
08:15 Travel Activity

08:15
How many people travelled with you?

Qo &1 O2 O3 Q4 Os+

Who was with you?
"] Househald Members

"] Mon-Househald Members

Please tell us how you travelled here

FEEESE0E

Validate

Additional information

Vehicle type

E!l Car O Lorry O wan

Were you the driver?

Oves @ no

Parking Place
O Street
O Personal Garage
O Driveway

O Parking lot

Fare type

O one-off payment
O Monthly/Season
) No Fare



Comparison

Traditional Survey FMS
Cost * Interviewing * Call center support
* Laptops/tablets * Mobile sensory devices
Data * 1-2 days * Multi-day
* Known deficiencies  Zero marginal cost of additional
* Memory effects days

e Under-reporting

* No-travel bias

* Spatial and temporal
approx.

* Day-to-day variability
 Higher resolution
* Spatial and temporal accuracy
* No problems of memory and open
tours
* Easy to identify joint travel
* Known deficiencies
* Battery consumption
* Sample bias
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Congestion Mapping in
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Smart Control Systems

COR EERSLVET

Vehicle — Infrastructure
Communications Systems




