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Motivations

> Concerning freight transport, there is a need to understand freight vehicle and
commodity movements for policy and technological assessments

> Wide variation in freight vehicle operations = need large-scale, extensive data
collection
> GPS traces of vehicles increasingly available, but there is a gap in understanding

trip purposes, stop activities, commodities handled

> Provide a more convenient mobile option for drivers to independently verify their
activities without requiring assistance from surveyors
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Background: Truck Surveys in US and Singapore

>

>

2014-2017: experimental trials with 125 US drivers

2017- ongoing: full-scale Heavy Vehicle survey in Singapore. As of submission, we
collected data from 5,133 heavy freight vehicles. 1,679 drivers completed the
verification of their daily timeline for 5 days

2018 — ongoing: full-scale Commodity Flow Survey in Singapore. As of submission,
we collected data from 26 freight vehicles. 23 drivers completed the verification of
their daily timeline for 5 days.
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Solution: A New Freight Survey Instrument

>

>
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Integrated freight vehicle tracking + follow-on online driver activity survey

Survey process:
Drivers are invited to participate
GPS loggers are installed
Pre-survey is administered

Vehicle tracked for x days

Drivers verify and complete a daily timeline for y working days

* Drivers’ socio-economic data
e Employment

* \ehicle

* Vehicle operations

 Stop purpose

* Commodity and
quantities handled

* Abnormal events

/
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Method Overview

>

The web survey platform leverages the
integration of several technologies to
reduce respondent burden (stop
detection, pre-filling)

Incentives are provided to the
respondents for participating

Drivers and their companies can access
analytics on their vehicle operations
using dashboards

IMiir BI0RM <> SIS

MAP TIMELINE m

n 2018-04-30 n (GMT+08:00) Asia) * 00:00
uuuuuuu - - Jurong Road,... 6
. - 08:43
Map  Satellite Co
. . -ir Gudang 22 min
ah e
= N0 M~ 09:06
path ? Tekong
- e Pan-Island E... g
/ x 1
/ —n 09:35
- - | . aA
ul 7 min
09:43
lurong Island
o + Mapletree In...
e 09:48
- 8 min
(Sl 09:57

©2018 Google Termsof Use Report a map error
Pasir Ris Ind...
10:11

|
Fig 1: Travel diary (the green checkmark marks a verified stop)
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Fig 2: Driver survey example questions
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Objectives
> Improve tracking data accuracy using mobile devices equipped with multiple sensors
> Improve recruitment success with a user-friendly mobile app

> Improve self-completion rate and reduce the reliance on surveyors
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Future Mobility Sensing (FMS) Freight App

Collection Processing Interfaces
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FMS Freight App collects data

From drivers:
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Via tablets: @’
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Activity History Preference GPS Accelerometer GSM Wi-Fi
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FMS Freight App processes three kinds of data

Point of Interest information
* OpenStreetMap
* Google Maps

* Driver profile
* Activities at each stop

-4 QQ 4 g

Tracking Data User Data Contextual/External Data

_.l * GPSData
o8 * Wi-Fi location

Supported by Machine Learning




FMS Freight APP

Mir BI0RE <> 5

=

l[m]l Interface




FMS Freight APP

FMS Freight App User Interface
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Overview
Progress: @ (V)
You are 5 verified days away from a $50 Dairy

Farm voucher! Verify your stops and travels in
the Diary.

Driver: Vehicle:

surya ‘ YG3456L “Misubishi Bua - Single
—— unit - Rigid (>2-Axle)

OPEN DIARY CHANGE DRIVER

Help and Support

Bring your device with you during your daily
travels. Check your Diary afterwards to
validate the collected data and answer surveys
about your travels.

If you need help getting started, refer to the
Introduction and Frequently Asked Questions
to learn how to use FMS.

INTRODUCTION FAQ CONTACT SUPPORT

Did you know?

Your vehicle movement data is confidential.
Even if you speed or park illegally, this specific

< O O

Fig 3: Splash Screen
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Fig 4: Activity Diary
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Editing Stop
Verify or edit the information
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Fig 5: Vehicle Stop Questionnaire




i BI0EM <> SIS

FMS Freight APP
FMS Freight App Demo
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Google

Timeline
Select an entry to verify or edit
9:28 pm (day before)
Churros Factory, Pang Sua Park Connector, Zhenghua,
Northwest, 689379, Singapore

8:44 am
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(37 min travel)

9:21 am

near 1 College Ave E, CREATE Tower, Singapore 049374

8:02 pm (day after)
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Freight Vehicle Survey Supported
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Freight Vehicle Survey Process Flow
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Establishment
is recruited

Establishment

‘| schedules

meeting with
driver

Tracking

Surveyor Driver registers .
: y . : & Driver places tablet
registers driver vehicle and . : .
> and briefs » completes ,| in vehicle cabin and
15 ] > . collects GPS data on
driver on usage operations survey .
vehicle movements
of the app on the app
Verification : "
Driver verifies
Surveyor ) stops and
reviews data Driver returns . completes stops
— | Tablet -
and pays activity surveys for
incentive 5 days
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Freight Vehicle Survey Incentives

Monetary Incentives (for Driver):

> 5$50 for the driver for completing the verification and stop activity survey for 5 working days.

Informational Incentives (for Company or Vehicle owner):

> Following the survey, a dashboard shows a summary of vehicle activities
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Freight Vehicle Survey Incentives

Informational Incentives (for Company or Vehicle owner):

Following the survey, a dashboard shows a summary of vehicle activities

DATAENTRY  VEHICLETRACKING  DASHEOARD ~  FAQs  CONTACTS SETTINGS ~ COMPANY ~ [Stigeet DATAENTRY  VEHICLETRACKING  DASHBOARD ~  FAQs  CONTACTS SETTINGS ~ COMPANY ~

VEHICLE USAGE VEHICLE STOP ACTIVITY

Select Date  [EIRIERIE

MirSI0RE  SahsS
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Fig 6: Vehicle Stop Activities: distribution and density of the Fig 7: Vehicle Traces: routes, average speeds, and comparisons
different stop activities displayed on a 3D map between vehicles
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FMS Freight App Development Status
> Prototype developed. User testing ongoing

Driver recruitment:
> Based on initial recruitment of 4 drivers in Singapore, in March 2019

> Drivers prefer using the tablet as opposed to a GPS logger, and find using the app a less
intimidating instrument and are more likely to agree

> Some drivers are required by their company to fill up a logbook and they find the freight app
useful in helping them recollect their travels.

Future plans:

> Continue user acceptance testing phase in Singapore and US
> Consider using the app in upcoming freight vehicle surveys
> Future Freight and Logistics Survey (carried out by MIT in USA)

19 > Integrated Commodity Flow Survey (carried out by SUTD in Singapore)
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