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Purpose &
Contents

B The demand for leisure travel has steadily increased but the methodology for
collecting basic relevant data is still inadequate. Therefore, in order to
increase accuracy of predictions on leisure travel, application of new technology
is necessary to collect data on leisure travel. Overseas, travel survey is being
completed using a Smartphone-based system but active data collection is stil
[imited by the lack of positive incentives and reward systems.

B The purpose of this study is to collect reliable leisure travel data and to
establish a system for building a model that takes into consideration the
characteristics of leisure travel through a survey system that uses a
gamification method in order to motivate active participation.

B Therefore, the final goal of this study is to apply the gamification method, a
concept introducing game-based thinking and techniques, in developing a
Smar tphone-based leisure travel survey system to collect data and verifying its
performance in order to collect reliable leisure travel data for storage and
management .

B The major points of the study are as follows.

1) Develop the algorithm and contents for leisure travel survey with the

application of gamification method

* In order to understand the requirements for a leisure travel survey system,
identify the trends in relevant research in Korea and overseas while analyzing
the limitations of existing surveying method.

* Analyze the requirements of the leisure travel survey to develop the algorithm
for implementing a leisure travel survey system and design the system
environment.

* Derive stimulation factors for inducing active participation in leisure travel
survey through a fun game and complete the gamification scenario.

* Using the completed scenario, create gamification contents that are both
competitive and engaging.

2) Development and application of Smartphone-based leisure travel survey system
with gamification method

* Build a protype application for a Smartphone-based travel survey system by
applying the developed algorithm.

» Establish a system environment in association with the game contents and build a
system server for leisure travel survey using a cloud server to store and manage
large-scale leisure travel data.

* In order to evaluate the feasibility and performance of the gamification-based
leisure travel survey system that has been developed, collect leisure travel data
in parallel with a traditional household travel survey from focus groups.

« By analyzing/comparing col lected data, demonstrate the superiority of the leisure
travel survey system with the location-based game method as a system for
collecting travel data.




Results

1.Technical achievements (level of technology and

achievement, research performance)

mMajor technical achievements include 1 case of

registration for “System and methodology for leisure

application of location-based game method”

(in progress) and 1 case of relevant software registration.

* By developing and applying the gamification method that includes motivation and

fun factors in the location-based leisure travel

leisure travel data collection system was implemented that

location data of the traveller which can filter out the fake and erroneous data

in conventional method.
e By building a server that

collected location-based travel data in real-time,

implemented which can prevent temporal and cost

occur during the coding punching after conventional travel

method.

» Location-based game for collecting leisure travel (hereafter LolLTravel) can be
effectively used in travel surveys for establishing a realistic traffic DB by

introducing a method that motivates participation

incentives for individuals for participation.

e Major achievements of the research is on the development and application of a

Smar tphone-based leisure travel survey system with the

gamification method, in addition to the development of

contents for leisure travel survey with

achievements of the research are as follows.

technology

travel

a server
inefficiencies that

the gamification

domestic application

(in progress), overseas application

data collection system,
is based on the

provides a service which maps and analyzes

in survey and provides

application
the algorithm and

method.

Research objective Detailed objective Research performance
N Domestic International
Present research directions and .
. research paper | academic paper
. methodology for leisure travel
Leisure travel survey 1 case case
algorithm . . Domestic
9 Development of algorithm for leisure
Development and research paper .
travel survey Domestic
development of 1 case )
I - P - - academic paper
gamification contents Preparation of gamification scenario Domestic case
Development and design of gamification | research paper
contents 1 case
. . International
Implementation of leisure travel survey )
s academic paper
system application
case
Development and Building a connecting environment for Domestic International
application of leisure gamification research paper | academic paper
travel survey system Implementation of gamification leisure 2 cases case
travel survey system Domestic
Application and Performance Evaluation of academic paper
Developed System cases

development

survey with

system was
typically
data collection

Major

« The complete list of achievements of the research so far includes 5 cases of

domestic papers and 7 cases of academic conference; two additional achievements

can be included after the project period as 1 case of SCIE (Cities review
results —Invitation revision) and 1 case of SCOPUS (I1JUS-in review) are still in
progress.




Results

2 .Economical achievement (technology development, improved productivity through
product development, job creation, contributions to relevant industry)

« The leisure travel survey system with the application of location-based game
method developed through this research was designed to prevent the inclusion of
fake data while increasing data reliability in data collection that has largely
relied on a traditional questionnaire method by combining the leisure travel
data based on location with the gamification method.

« The server system developed in this research project was designed to analyze
collected data in real-time, hence improving the temporal and economical
inefficiencies involved in data processing such as coding and punching after
data collection.

* As the leisure travel survey system with a location-based game method developed
in this research has the ability to collect and analyze travel data in
real-time, small business owners in leisure and service industry may receive
consulting for a low cost while cooperating to improve the income of small
business owners and maintain quality of employment.

» The 74th Korean Society of Transportation has presented a business strategy for
the public and private sectors using the Smartphone-based leisure travel survey
system with location-based game method; this system can also be used as a
technical platform in the consulting field for providing data collection and
analysis service in order to predict activity-based traffic demand.

Expected
Contribution

BPractical preparations are in progress for finalizing technical contracts with
the Smartphone-based (android) leisure travel survey system using the
gamification method, which is the final research achievement of this research
project. By applying this to the leisure travel data collection
commercialization model, the commercialization of the relevant technology of
this research project can be successfully completed.

« Currently, overseas patents are in application as well as registration
procedures in order to file for priority claim to retain the intellectual
property rights internationally for the leisure travel survey system with
location-based game method developed in this research.

mn addition, the data collected using the Smartphone-based (android) leisure
travel survey system with gamification method can be used in subsequent applied
research for building a leisure traffic model, providing the basis for
establishing a non-routine traffic prediction model.

BBy applying the travel data collected through the gamification-based leisure
travel survey system in the traffic demand prediction model, it can be used as
the basic DB for predicting leisure traffic demand, which can be further
developed into a survey system for identifying the leisure traffic patterns of
visitors in the region or foreign tourists visiting Korea.

mThe data collected by the application developed in this research have
established location-based reliability which can be wused in establishing
relevant policies for urban and traffic planning as well as the basic data for
implementation. The patents and programs related to traffic data collection can
be used by local governments or the technology can be transferred to the public
that can benefit from a foundational statistical data for establishing urban and
traffic planning policies.

Keywords

Leisure travel Travel survey Gamification Location—based | Smartphone App

_8_
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&, A7k, olEwEl AAEDC, AAWE, SEBEAE, Ao}, WAFA= oAM=

Z 7hei EEdAE ATt Fde 7ISsd AEA WY Al GPS7171E &85t
E &3t

SHHE AL AAEA LT, 2000 T o 20194/‘1 7H°H ol 5F2l mA

Real Time ZTEAEE 100 2] A|WE9A GPS7F A2kl F & PDASE A X3}
o] 59 o|FTARE FHSIY G2HEFTY HAAL FTHAH AUS F Ax

ke
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WHEQTE o) F o] ZRAE] AFAMA GPSyINe] mutd AP BHAY 2ZES
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AR
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20039 o) =EUotol At AEE A Felgoles ZeAES FYsPE, o AFE
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T de #E&% sl € 5 A+

Penn, Fraser & Jones, 2006).
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ZREF ARE 8319 FEA UREAYGEEZ AZ 02 g A Ado] A F o]
A= AL et
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O AYHy F37F 50| B e A AXFH7IE F &5 Aolv|aAold 71 o
ARl d2 AXAHES} AYLAE A <EHof(Foursquare)>7} olv] ZFHEHs npAE =
T2 A Zked, 20099 A3 o] MulaE AntE ES o] &8)] AA Aad A=Y
< 3t AFE Atk 22ols MA A AT A1 Starbuckset AFE Wi, FA

£ 233t

T

O AeclugAolde] HE&EL FFEoPIAE 83 HEEH Jor, 20099 F= 7tdd
(Guardian)®| 9| /] 2 A]g+ “‘Investigate Your MP’s Expense’ & =359 By 2&&
A7) gk BERlolth o] Ao]EdlE w3ojdEo] AEFAA Y F5F 2WEe] o
i AR EoAl e/ Y. 23 A& YYe dAsy Austd 45 53k ot

O AelrAA S B tFY FAE T3 HEr|je EobdE AFHo=2 &85,
2008\ W= A ETiStY] dwd 2 ATEHE “7ﬂ°‘°ﬂ Fods A Aol =38
(Win a Nobel Prize for playing a computer game)” 2= &3¢ 7 <Foldit>ol 2= Al
S AEFY. dede VB FHQRAE EE9 FHE deIANA AE TS B2
FEZ 3T o8 1A F2RE WEREE I Aotk Fol ZHoA M <

J81 F2E Follle AbEo] o7& Aol 7L7PXPE° Zolgd s WISt 1

E ¢ g edd 4 A AEE 9id F2ES HEsRa, O 243 3

Sl g 7kA] Bt

‘g] %?_]_ =1 E‘IG:]HEJ £|: 9\)\?}]\]—:"01 /\Hi% (‘])j_?_}‘f_ <L'ﬂ ]Z:](Nature»;(]oﬂ % Hﬂoi
A otFo A = FE S ukgit}

Investigate your MP’s expenses

Join us in digging through the documents of MPs' expenses to identify individual claims, or
documents that you think merit further investigation. You can work through your own MP's
expenses, or just hit the button below to start reviewing. (Update, Fri pm: we now have a
virtually complete set of expenses documents so you should be able to find your MP's) Alread
created an account? Log in here.

We have 458,832 pages of documents. 32,755 of you have reviewed
225,443 of them. Only 233,389 to go...

Start reviewing

J&212—-1, Investigate Your MP’s Expense J&2-2. Foldite] A3Zl AF

O Watcharasukam and Krumdieck et al. (2010)= TACA(Travel Activity Constraint Adaptation
Simulation)g}al &= Alol® ZH:Fo tisll A std=tl, TACA= 5714 Walel 22
FTHSE Y Wt wet FYPH Y HES HUlskes AoE WSS AYde E71HA
Arste Aolth olg Bl B ATl AREL oldT Aol AEHolM FYxA
= Hgd & dom sk

1 7F3& A (Virtual reality)”] <<

Fe2 AYe AE A7ol Herke Aol <2lvt 9l

Q) okl A Azt Fef AT} wo}o% ge A7t
TR o]E T Ao dEE ATAT= A YTt den o]
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Surve i
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Travel

Adaptation A
Survey Travel Activity Cons ¥ aint Adaptation Simulation "'f:“""
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Fanii it |
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w Tk 2000187500 STLOIHIRO0 o than $100000
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Ty gl kit e PRy i
Lo b iatecid ey [ p— zrw
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Hew many motor vehicles do yay dive o ride n durmg a wesk?
[ F== = e e

e
(a) (b)

Pl nEmes yooe weeis - Vabicts 7 Adhibe car
VehmL i e make, &5 Toyobe, Mow T
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Vidal i the modsl, & g Comilie, Ceser, W

Wihat vaar was © maca?

YWt ke tha Fusl sypa?
BT € P e O Lo

Wrat typa® (O Dueltuel () Eleoine  Other Petml
DRI vonUsean SUNAWTD tipe
Truss B ik Tl Crher  CarfSW

VWit i the ergre sow of this vehiis?
e (11 10006}

Pl disan FaTrEs wickay ekl - wnlpecks 2
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|

Yhat rwvas it made? Wit i ine fuel type®
| Grwm O ome O s
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Wihal s thae enpine sz ol inis vehicie?

o5 {1ldre=1000:x)

|
/

(c)

aal2-4, TACA SIMQ| 1EhA|: oI Qlad CtA|




e TACA SIME Z+FH 7|8t S 2A = 1 WA SAE Aol YE AR
FHete GAE olF, 4, AYS dHsA =4 whst Ao opnlert A H AL, A

CERES 7}% 25 QY olF B ool AmiuE §5T = i Ak
o TACA SM| % WAl B BEA 7] 2A FY 5o ARE Y BAZ 2
AAES MY 25 BHAE /Ysty] Aol 159 BES /F8 Hejgth 1gn

5ol glo] 1 Falol WA AR, o™ oj7bEA ASH Fas o] HeH
A AAAE A Hol gor], FAsw] g FEE /UG ES AU,

Now please fill in your travel activities on Sunday. ,.,.4

PR il el hee 4y evachey)

i et Y ps,
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==
]

rrﬁp T W\ Tm W pe e
After finish each activity, press "mode’ button

LB e li—
@

Agtivity: ~

It you were not able 1o db this :

what would be the Impact 1or you of your famisy7
Low immpaot. | could ourtail ¢ withoul sullerng

[T Medium imoact My cusity o iits wouid be reduced £ | aidn' Rave thes activty
bt | woutd net suller 1=a) frarm.

! High Impacl. My welibaing would suflet and my stencard of Iuirg weld be rediced

How do you normally travel to this sctivity?

== ==
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O Dean and Sage et al. (2012)& A o] =] 3] A o] d(Gamification)® 44 <)o) (Social sharing)
o] H&H ofo]E & ZA HAEE Z83) Tt AL ol vlsl 433 & AR R
AE5A4H/E 7S 7 Udve AL HiH 53] ZAREE d7] P& e 2AHEAE
FE ZAAEE gGA 958 ¢ v 2A AAgE As B
TR, AAAPE FH A 2F g P E

O w= XLFH9 XFZA vlwd

O s Lol A ol /e ~utE E 7|0 TPRA Al2"e] &8 ojn vl wEH uF
A Wi E Z3Eo O &8 JhsAo] EobAa Utk 53], 2uE E =Y F
7 JAARI &3 AA G 2ntE Z& Jl& T A (accelerometers), 7hHEl, 71 HE 5 53
P ZALE T o] BAd A4F VsS 7HAIL Aok 53] 2utE E9] oA o]
M B3 GPSELS Wi-Firlwte] XARE o]8d 4 <glo] 2012d © WERUS
Department of Transportation)oll A+ %5 ZAMd] 7Y (Travel survey manualol] AFIE Z&

283 wFAe WEs AMaAl Frhskao.

EEA]
29 g

(Transportation Research Board)<]

[e)

S X(US Department of Transportation)=
&3 T dF+ FES FUIEEE,
W EZAPPH AT Y 3] (Travel Survey Committee)9} 9

2012\ 71E9] nFZAlv)
WEFEA TS

R

Tl £mE
5

SETEE

=1

A3l 2&EH B2 3dEo] ALHOoE VR oEF AtHE AHesta, A5 &8
T AEE vFds Al Aoty wFEA viFd A28 2vtE ES S83 S YE
ATFE= GPS7se] AAE ArtE F9 $87|<s Uig A WE&s ga 9oy, =
FAYH Z=23td, AP olrE A st U
O wF2AF viFde F 26709 AEHE FAH o AR +4 H5& a3 2
E2-7, 0|F WEH WEXA 0jiHo| 14y
25 &7 AR
1 ME Endenmann et al.
2 WEEALY S 2lst U E Aultmann—-Hall and Stopher
3 WEZALE 2let SHALE Pratt et al.
4 29 2 M g Wargelin and Sen
5 WESZAto| A MU F Mehy Hwang et al.
6 it S =ALEE e MA 2 EEME Mohammadian and Timmermans
7 Jht=ALe =& 3 Ak Rousseau and Armoogum
8 T EAL AEMA Stoper et al.
9 THE AL AME AL McGuckin and Sheldon
10 Tt EALL] HE Bricka and Pratt
11 It =Atel 29 F X234 Trepanier et al.
12 ZbR AL AtR O =HE Y EA Ruegg
13 It EAL A2 /et §2 E e Freedman et al.
14 FIt AFE st JtF=ALe nfY 2 "It Roorda et al.
15 AHSMA =AF 2 A 0|83 =AL Everett et al.
16 SHSAEf AL Rousseau et al.
17 A8 AZZAL Southworth et al.
18 RIS =T Soa b [ SN Southworth et al.
19 28 AL Zhou and Sheldon
20 FREE AL Simon and Simek
21 THAM S AL Correia and Bradleya
22 STHHE EAL Ruiz-Sanceez et al.
23 GPSZ=A} Wolf et al.
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24 ESESEPN = s Janssens and Wets
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26 SHHEYHAFE &t AODIE ZE2| S Murakami et al.
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Quantifiable Traveler

Quantifiable Traveler= UC Berkeley®] Jariyasunant et al. (2011l ¢J8} WFEo]z AuntE
E Yoz AR FaAYYFolY S Foll o Wees ZUEHS
21" Aolt}. Quantifiable Travelers Ab-&3dhe] 80 o] wtdgl ZAWFAZRE 25 o4
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O ®E2e 85 1t 90| 70](80%), GPS(20%) 2oEstal Jom, g A7t 5%t Hi
Ao 30708 AAE AAstaL o, E=3 SHAVE A&EA Ao T3 F=, uF
sl e FEE fFsta FA4E F AEF HAJET o o] 5L SHAN
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Al

O

§ g mcorded b
2

Quantifiable Traveler= /\ULE_ Z N, GPS, 7471,
AAZE HolHE Sohv=o As
ANXE= 71AEE 2 /\Jiﬂﬁl
= &8st FPdTolojgE HolHE A At

p@arapny  welcome Back, Dvizzini!

Fisce pour mouse over Me dot 1o

T,
lu wu. angm mons Averogn

36T mnutes

{{{{{

HEEBN

apramtes 1

Wigie statistics (such a3 those for othar cibes and
¢ the study group) will be added an the sludy

spo] e,
A AZAN = A= FAEH o, F2¢E
F v 2] F(machine learning and signal processing algorithms)

~UlE Eoz HE

=

Your Tripography Analysis

Emissions

Calorins

Thes graghic shows how you compace with cthers (across the U5, people in yous ey, and
others in the study group) m four categesies. the amousit of tima you spand
Eravelingyeomemiting, how much COR you #md, tha hambet of calones you bum whis
trmvlng/commuting, and the amount of meaay you pend o transportation. I you want Lo
leam rroe about how Thise rumbery see caltuiaied, tew the Abeul page

a82-7. UC Berkeley Quantified Traveler 429 AL Ak
Server _-_
L 1
Sensor data Parsonalired -
(GRS, Machine Leaming behavior data
A COBBrOMISIer ) [t and Tesdack
e g mentad Dy
mulipde |layers al
e
a2l2—-8. UC Berkeley Quantified Traveler 2o A|AH J1ME
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@ NuStats®] Pacel.ogger

O 28 &(Oregon) 53 % FFATE F33= F27]3<2 NuStatse} Portland Mertro= A 2
EeHA @Este] TEWE 7MFFARAE HIESY & AAALY 7T EIRAE
st =rtE E Q& e, olAe] Paceloggeroltt. PaceLogger 2 53] o+
I Ze NEEs SRt AdolA JiEEHART A, FAXAIZE 5 18" THE
q SHASS 2uE £S5 83 GPSHoH #3< st =4, GPSHolE+= 43
RH2A JHAE AFE 7 Je FAdGolojgdd AFHoE A AZAEH H F Uk
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28] ~utE E Qs HAS AR, A
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AbS 9 71EF 71EA 0 BEAl dEiAE 2 Ae AdFE
PaceLoggeroll Al 7}4 Q3 mewe Jpresix
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Personal Info

Tell us about yourself

PIN 999999999

Age 99

Gender M
Your typical commute

Home Address Home address
Work ZIP

School ZIP

@ Future Mobility Survey

O FMS(The Future Mobility Survey)= nE2dH S 93 A543 E F3 o 2
71<(GPS, GSM, Wi-Fi, 7}&A)< %4‘10}01 THEolXl ~utE E 7|Hke] B3] AA 2H
o]t} FMS(The Future Mobility Survey)& ofo]&E 9 gl gol& :
Bolm, 28kl EFtholojgl et AREAF QIEIFH o) 2, O8] EF AL} oA EAA Hol
HE FRAZE A% viA7Ie= FA5H ATk
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ol= Intelligent Consumer Service Terminal Apparatuses, Methods and Systems
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S =2 3= NoSQL HlolE o] 22, AR&3 Fo] ThE Al2wle] Bls|A w9 4, JSON7]
HHe] documentE A &3}7] Uﬂ% l tlolg Tz thet o]af H AR&o] fHth ®E3 indexyt
search®} -2 featureE A|&stal 3L, Text search®} GridFSE o] &3k 3d AHA, XA
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= JSON to CSV Converter

CSV to JSON Converter

Paste Your JSON Here:
[{"1d" =1, "Useriane™ " San Snlth"},
"1d":2,"Userlane” - Fred Frank [¥"f,
{"1d":1,"UserNlame" : "Zachary Zupers'}]

% Wrap values in double quotes
< Include labels in first row
Convert to CSY Download CSV

Based on code posted here on StackOverflow
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e If you are planning to develop Smartphone applications, you need to learn specific

F

languages for each platform. For instance, you need to learn Xcode to develop an
application (app) for iOS devices.

e As explained above, I spent the salary of a full time programmer for six month which is
equal to 50,000 AUD including all overheads and taxes. However, there is an on-going
task of maintenance and improvements.

e Depends on your programming language, you may use a Linux or even a Windows
server. Just note that the size of your data depends on the number of people you are
targeting and the GPS accuracy of the recordings. You may have one record in each 1
second of travel time in a GPS log.

e [ have got an IT expert who maintains the database, makes regular backups, and
generates periodic reports from the database.

e As a part of my project with the Ministry of Transport in New Zealand, I had a market
research company to recruit respondents for my application (Atlas II NZ). The company
used a number of methods including contacting previously listed respondents, online
recruitment, and general advertisement. The respondents could go into a draw to win one
or two iPads.

e |t really depends on the goal. If the goal is to determine the mode of trips from GPS
logs, you need to have enough (e.g. 100) samples from each travel mode (i.e. car, bus,
train, ferry, walking, cycling). If the goal is to get the origin-destination you need a
couple of thousand well distributed samples from a medium size city (in a 1 million
population range).

e The data from the server has to be cleaned, smoothed, and verified for truthfulness.
Further details are explained in the following two papers: Design and Implementation of a
Smartphone-based System for Personal Travel Survey: Case Study from New Zealand,
Hamid R Safi, Behrang Assemi, Mahmoud Mesbah, Luis Ferreira, and Mark Hickman, 94th
Transportation Research Board Meeing, Washington DC, 2015,
http://docs.trb.org/prp/15-1462.pdf, Comprehensive Framework for a Smartphone-based
Prompted-recall Travel Survey. Hamid R Safi, Mahmoud Mesbah and Luis Ferreira, 10th
International Conference on Transport Survey Methods, Leura, Austalia, 2014

e You need to have good knowledge of spatial packages such as ArcGIS or Maplnfo which
are important in visualizing GPS records. Alternatively, you may use some Google
services. Some more details are available in the above two papers.
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In order to develop our application, we needed to know how to do the following: parse
data to send to and from server, APl development for communicating with the backend
database, location services and location services management, user experience, and
online/offline data cycle (caching when offline).

We use SQL Server to store the data. Because we use SQL Server for many other
projects, this has been very easy to integrate into our data management processes.

The application is used for internal projects, so it is only publicized to people
participating in the projects. These users can only log in to the application with a PIN
that has been activated for use with the app. It is distributed through the Google Play
store.

Sample size determination overall should consider margin of error to be less than +/5%
margin of error at 95% confidence level in any level of sample strata for most of our
projects. Overall, for household travel studies with large sample size, we normally assign
10% to be GPS. This could increase depends on sample stratification scheme and study
purpose.

You should consider demographics of your target population, and try to mix such key
demographics in your focus group. Depending on demographic characteristics, there is a
case that you need to separate groups. For example, if general population of the study
area has large population of non English speakers, or have a high percentage of Hispanic
population who generally tends to have a different travel behavior, then, we propose a
separate focus group for these minority population. Therefore, it is most important to
understand demographics of your target population, and decide number of focus group by
key demographics.

We use SQL stored procedures to format and export the data from the SQL server. We
then process the data using an algorithm. This algorithm splits the data into trips using
the time, distance, and speed between subsequent location points. The app is completely
passive and does not.

It is always good to keep in mind the time zone in which the data has been collected.
Most GPS data is recorded with a UNIX timestamp that shows the UTC or GMT time
associated with the location. If the local time is not collected, the time of day that the
trip was made may be hard to calculate when the dataset is spread across multiple time
zones.
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Traditional prompted recall survey

Analysing data; LoL7raves
Gender

Demographic

Information

w Man

¥ Female

= ‘
&

ey

g

50-59

20-29 30-39 40~49

“ Age

LoLTravel

Analysing data;

ABOVESD

Driver licence

W Yes W No

2
=3

INCOME

= Abovel,000~2,000% = Above2,000~3.000%
W Above5,000~10,0005 ™ Above 10,0005

" Above3,000~-5,0005

Traditional prompted recall survey &

Level of satisfaction

40% 40% 40%
30%
= 25% 25%
20% = 20%
10%
5% 5% l 5%
Public trabsport accessibilty Commercial facility Leisure facility
B Very dissatisfied B Somewhat dissatisfied @ Neutral B Somewhat satisfied B Very Satisfied
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Analysing data; croL7raver VS Traditional prompted recall survey =

Travel information

Trip frequency(per month) Trip distance(m)

172 68,228,482

104 61,414,699
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£2EML Version="1.8" enCoding=TutT-BTi

cmanifest xmlnsiandroid="hittp://schemas.androlid.comyapk/ res/android™
package="com.eastflag.loltravel”
sndroidiversicnCode="4"
androidiversicnName="1.8.4" »

cuses-sdk
androidininsdkversicn="14"
sndroiditargetSdkversion="22" [»

cpermission
androidiname="example.gps ., permizsion  MAPS_RECEIVE™
androidyprotectionLevel="signature" »

< fpermissions

cuses-permizssion androidiname="android.permission.INTERNET" /»

{USES-permisslon androldinamss" android.permission.ACCESS_COARSE LOCATION" [

fuses-pPeErmission androlidiname="android.permisslon. ACCESS FINE LOCATION" /=

tuses-permission androidiname="android.permission. ACCESS _NETWORK_STATE" /=

fuses-permission androidiname="android.permission.WRITE_EXTERMAL_STORAGE" /3

¢uses-permission androidiname="com, gocgle.android. providers.gsf.permission. READ GSERVICES™ [»

cuses-Feature

androidiglEsVersion="8xe8822888"

sndroidirequired="true”™ [/
fuses-permission androidiname="android.permiss ion.READ PHOME STATE" />
uses-permission androidiname="android.permission.ACCESS WIFI STATE"/»

¢application
androidiallowBackup="trus"
ardroid:icon="@drawable/Launcher"
androidiLlabel="gstring/app name"”
gndrolditheme="gandroidistyle/Theme.Holo. Light” »
cactivity
androldiname=".MainActivity"™
androidilabel="@string/app_nam="
androidiscreendrientation="portrait™s
<intent-filters
¢action sndroldiname="sndroid.intent action.MAIN" [¥
vcategory androidiname="android.intent. category . LAUNCHER” [*
cfintent-filter:

factivitys

¢!-- FaceBook cofifiguration --s

l-- cectivity android:name="com.Facsbook. LoginActivity” f»
meta-data
androidiname="com,facebook.sdk.ApplicationId”

androidivalee="Pstring/app id™ /»

cprovider
android:name="com.facebook .MativeappiallContentProvider”
andrpid: authoritiss="com.Tscebook. spp.NativeapplalicontentProvidero 1 06E78B1IEGETE"

androidiexported="true™ /% --»

Lservice androidiname=".service.Mylocationservice” *
Liservices
cseryice androidiname=".FetchaddressIntentService” »

ifservice:

cmeta-data
android:name="com, google, android .maps. v2 . APT_KEY"™
endroidivalue="AIzaSyARIESURD WHZ90bIQ01 - X REQziac. Zuy” =

P
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1 <l version="1.8" encoding="utf-8"1>
2= coanifest xnlnsiandroid="http://schenas. ondroid. con/opk/res/android"

1% Package Explorer 1 =0 )] Rjaw
B& ‘ § v
» ) BuldConfigjava 3
» [ Rjawe 4
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1 AndroidManifestxml #
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ahms
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package="com. eastflag. Lol travel "
android:versionCode="1"
android:versioname="1.8" >

tuses-sdk
android:minsdkVersion="14"
android:targetsdkVersion="22" /»

<permission android:nane="example.gps. permission. MAPS_RECEIVE"
android:protectionlevel="signature"</permissions

{uses-| pwu,mn android: nane="androtd. permission, INTERNET" />

{uses| ndretd. permission. ACCESS_COARSE_ LOCATION" />

<uses-permission android:nane="android, permission. ACCESS_FINE LOCATION" />

<Uses-| permwm android: name="android. permission. ACCESS_NETWORK STATE"/>

<uses-permission android:name="androtd. permission. WRITE EXTERNAL STORAGE'/>

<uses-permission android:name="con. google.android. providers. gsf. permission. READ GSERVICES" />

<uses-feature androdd:glesVersion="0x00020000" androfd:required="true"/>

<application
android:allowBackup="trus"
android:icon="gdronable/Launcher"
android:label="fistring/agp_name"
android:thene="gandroid: style/Theme. Holo, Light" »
<activity
android:name=".Mgindctivity”
android:label="fistring/app_name" »
<intent-Filter>
<action androidinave="androtd. intent.action. AN />
<category android:nane="ondrotd. intent. category. LAUNCHER" />
«/intent-filters
{factivityy

k!-- FaceBook configuration --»
<activity android:name="com facebook. Logindctivity" />

<meta-data
android:nane="com. facehook, sdk. ApplicationTd"
android:value="gstring/app_id" />

<provider
android:name="com. facebook. Nat iveAppCal [ContentProvider”
android:authorities="com. facebook. app. NativeAgpCal lContentProvider19687801386078"
android:exported="trus" />

¢service
android:nane=", service. HyLocationService™>
<fservicer

{service
android:name=", FetchdddressIntentService"s
¢fservicey

«neta-data android:nane="com. google. androtd.maps. v2.API KEY" android:value="ALzaSyAXeQWYHGEY_t37nPLgf¥nBuEfESRgNtAQ"/»
(meta-data android:nane="com.google.android.gns. version” android:value="finteger/google play services version"/>

60 ¢/manifest>

[ Lolravel M., 3 s

Quick Access B @DDMS &
IR =1k -

J VALY Actate.

S0 F skl i

Find

(D) Connect Mylyn b

E Connect to your task and ALM tools or creste 3 local task.
B2 Outlne & ¢§B Y=A
2ml
4 [g] manifest
[£] uses-sdk
[] permission: example.gps.permission.MAPS RECEIVE
[£] uses-permission: android.permission JNTERNET
[£] uses-permmission: andraid.permission ACCESS_COARSE_LOCATION
[£] uses-permission: android.permission ACCESS_FINE_LOCATION
[£] Uses-permissian: android permission ACCESS_NETWORK STATE
(2] uses-permission: androld. permission WRITE LEXTERNAL_STORAGE
[£] uses-permmission: com.google.andrid.providers gsf permission READ_GSERVICE
[£] uses-feature
4 [¢] applicafion
4 (3 activity: MainActivity
o [e] Infent-fiter
.- #comment
® activity: com.facebook LoginActhity
(] metz-data: com.facefiook sdk Applicationld
[&] provider: com facebook NativeAppCallContentProvider
[£] senvice: service MyLocationService
[¢] senvice: FetchaddressintentSenvice
[&] meta-data: com.google.android.maps V2 APLKEY
[¢] mefa-dats: com.gecgle android gms version
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Available oniine at www sciencedirect com W ] Auther name / Tranzportation Rezearch Procedia 00 (2017 000-000
ScienceDirect Research . shows that the total frequency was 172 in the collected data using Lol Travel, but was 104 in the collected data through
g using the traditional recall survey. The total trip distance with Lol Travel for letsure activity was 68.218.482 m. and

Transportation Research Procedia 00 (2017} 000-000 the total trip distance with the traditional recall survey was 61.414.609 m
ww elsevier com locate procedia
Table 2. Comparicon of the rsponses for LoL Travel and the Tradisionz] survay

Trip Feency(per ment) Trip distence (m)
LoLTravel 2 68223482
Traditions] survey 104 61,414 698

‘World Conference on Transport Research - WCTR 2016 Shanghai 10-15 July 2016
One of the concerns of using a smartphone application for travel-data collection is the possibilify of tenminating

1 1 1 7 e 3 3 v the application by the hone operating system or the user, which can lead to an ine: lete travel record (Safi et
Applying gamification methodology for the collection of leisure P i S Opaiien et e s i el e B
travel data LoL Travel was remarkably higher than the data fom nsmg the traditional survey. It is possible that Lol Travel was
simple and easy to use for collecting leisure-trip data and encouraged its participants to provide their information
Yoonjeung, Jang ** because of the gamification methods, Other possible reasons for the under-reporting of travel include recall problems
= = of the interviewed individuals becanse details about the taken trips may be forgetten or the time that the trips were
“Tha Uninersiy of Seoul, Depariment of Urban Dusign, 165 . 5y, Seoul 130-743, South Koren talen was not accurately reported (Wesclowsld ef al. 2014).

i 3. Conclusions and Discussion
Witk the rapid spread of 4 $mologies. modern i, ax P dvibes end imimtomes This study developed a smartphone based leisure travel data collection system that applies gamification methods
have been available for over 2 decade. The newest generation of smariphone is GPS-enabled and progranmuable, fmplying that the to motivate participation in a leisure-travel survey. The leisure-travel data collection system with gamification, which
recording and uploading or trvel data can be sutomated. tims reducing the respondent burden. Travel survey systems that use iz called “LoiTravel: Location-based Game for collecting Lefsure travel”, has two parts: a smartphone application and
smartphone apps to overcome the limitations of traditional travel surveys as well as GPS-based travel surveys are already under el server application. The Sriariphone applidation callets fhe \eixine fravel datd Honi the parktipants. aid e

development i some developed countries Tn this setting, this paper discusses the of 25 a methodol

clieni-server is designed to record the leisure-travel data of the participants and support the data collection procedure

i piceiiites Smivaficn &ic i aciive, cobjcint 4 9iaten Geveloped due Hie eolochon, of Jeliee frip date aiGute] b‘ The system has some ments to collect travel data as a ganufication method, which stimulates participation in the

stmartphones; we propose issues far considertion when 2 leisure travel survey should be conducted. For this purpose. we attenpt

%o identify successfinl methods of zamification by reviewing the definition and application exanples of gamification: second, we sty mnl uivs o peiaplcd decall apriac o peinade s withia e procedure fa recall and report
caleulate the consideration factors and key fimetional elements of leisure mp data collection m order to spply a gamification on their leisure-travel data.

the collection of leisure tnp data; and last. we propose a gamification methodology for the collection of leisure tnp data asaisted Touwsea based let travel data coll system that applies gamification methods in the real world,
by smartphones which results m an active motvation within the survey participants. LolTravel was tested as a ptlot survey m a focused group of 40 people for one month. December. The smdy shows
© 2017 The Authors. Published by Elsevier B.V. the success of using LolTravel m reducing the required bnman and financial resources for leisure-travel data collection.
Peer-review under responsibility of WORLD CONFERENCE ON TRANSPORT RESEARCH SOCIETY. and the system successfully interacted with the participants. In the focus group of 40 people, the response rate was

80% for a survey period of only one month which indicates that the participants responded well to the pall. Tn addition.
the participants prepared for a conventional travel survey for their leisure trip after vsing LolTravel. For the survey
period. fhere were onfy two questions about the procednre to collect travel data. which were abowt the boundary of
leisure activity and instalment of the LolTzavel application becanse it had not been released to the app market for
Android. These results show the success of the user interface to collect leisure-travel data with extra support of the
administration requirements. It is necessary to mention that as a smartphone-based leisnre-travel data collection
method with gamification. Lol Travel can easily collect data and move scalable data collections, such as at the national

Eqywords: Leisure Travel: Travel survey; Collartion of mvel dare; Gemificarion: Smarphone App.

of regional level In addition. the study add: d other chall that were d with impl g Lol Travel
such as naticnal-level hovsehold surveys and business strategies fo make a profit from the data collection procedure
and through the collected data.
* Comesponding author Tel: +E2-2-5400-5518; frx. +82 -2-6450-5515.
E-maii addrezs: leisurentbem it zmail com Aclnowledgements
2714241 £ 2017 The Authors. Published by Elserier B This research was supported by a grant (1SCTAP-C078817-02) from Infrastructure and transportation technolozy
Peer-teview undes responsibility of WORLD CONFERENCE ON TRANSPORT RESEARCH SOCETY. promotion research program funded by Ministry of land, Infrastructure and Transport of Korean government.
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(a) Uploaded Data Sumu;m*}'
Total days of experiment 58 days
Total number of participants who uploaded their trips 73
Total number of reported trips 1873
Total number of reported travel-days 424
Average participation days per participant 5.8
Total length of uploaded trips 14402 km
Total duration of uploaded trips 434 hours and 29 minutes

(b) Recruitment Summary

Total approaches 186

Participants who defined a profile on the app 77

Participants who uploaded at least one travel-day 73

Participants who uploaded more than three travel-days 55

Participants who uploaded just three travel-days 10

Participants who uploaded one or two travel-days g

(c) Participants' Support Summary

Total number of IT support messages 5

Number of messages regarding username and password 4

Number of messages regarding the application 1

(d) Smartphone Application Performance

Average number of working days per participant 6.9 days

Average number of manual starts per participant 532

Average number of manual terminations per participant 4.9

Average duration of working 36.6 hours

(e) Trips' Refinement Summary (Based on Application Performance)

Total Removed Remaining

Travel Days 424 85 339

Trips 1873 304 1569

Average number of trips per participant per travel day 4.63
a216—4, ATLASII o{Z2|#H0|M g XM2ot B8 Xtz 4% ZAn
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Introduction
E af travel survey as
a promising alternative to paper-based or web-
based seff-reporting survey
= Challenges in this new survey method shouid be
carefully examined
«  Sampling targets were limited in most of existing

survey study

Survey Overview & Method
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(1) Describe the smartphone-based travel
survey trial in Kumamoto, Japan
(2) Examine the attributes of the
smartphone-based survey’s participants
We collected 57 samples out of 13,279 houssholds
with zero incentive. Data Is free of incentive bias

= Person Trip (PT) Survey {Household Travel Survey) in Kumamoto Metropolitan Area

{pop= 1 million) in Japan, in the Autumn 2012

>

*  Mail-outimail-back paper-based self-reporting survey (opt. web-based)
- leresmnsemﬁeﬂ&%ﬁﬁemishmeg'esmhm

= More than 120 thousand household were asked fo join the base survey
= Out of them, 13,279 household were asked to join the smariphone-based survey a= we!l

=s paperfweb-based household survey
Mo I} of

|l Smartphone-based Travel Survey System

KUMAMON iPhone Ver.
A i touch the tap - Current svstem &
Prefecture, and now he is. the most when they start and end a trip
famous character in JAPAN. Travelers’ location is
We used him in these apps, named every 100 m.
“BUMAKUMA”.
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Table 1, studies chart related on tourism and leisure travel in korea

Study categories 00 | 017 | 02° |03 |04 |05 |08 |07 |08 | 09" | 10" | 11" |127]13" | 14" |sum
Travel attitude - . - - 1 = 2 - 1 = = = 1 _ " 3
Activity-based Analvsis s " 1 = = # =~ 5 1 = _ = % 2
Built Environment i E i 2 i 2 o 2 - 1 1 3 - _ 7
Travel demand - - - - - - 1 1 - - 1 - = - E 3
Travel mede - - - - - - - - - - - - 1 - - 1
Travel time cost - - = - 1 - - - - - 9 - 3
etc. - - - - 1 - - - = = - 1 I - 1 3
Grand total - - 1 2 - 2 1 4 - 2 2 7 1 22
Table 2. Studies chart related on tourism and leisure travel in overseas
Study categories 007 017 027 037 0471 057 067 077 087 097 107 117 127 137 14| sum
Demographics and Travel Demand s " = 2 =7 &7 s lmsmlnm =0 =1 =7 =) @ [z 58
Tiavel Behavior and Technology (ICT) S || U e o 1 - 1] - 21 5 Q
Tl Behwmaor and Mawal and Bualt Brronmesnt 1] 1] 3|1 C S I e S s N I i I | 26
Tavel Bebwmaar of Specal Midet Segnents 3| -] 1] - 1 20 3| 2| 1| 1] 21| -| 18
Natwre of Travel Demand s = =] = | | B | =] =] F| = - 3
Vehicle Owmership and Thtilization -1 -1 - - -1 -1 -1 - -1 1] - -] -1 - -] 1
Artnaty-based Analysis and Inferagent Inferactions | - | - | 1| - 3] 1 1 1 2| - 1 10
Understancine Time-Space Interaction -l -] 1] 1] - - -] ] -] -] 1] - - 4
New Anatysis and Modeling Methods S e i 1] - 1 - 1] 2 2] 3| 1| -| 14
Understanding Attitndes, Vales and Perceptions | 1| 1| - | - 2] 2 1 3| 1| 2 -] 2| 3] 5| - 23
Probing Behavioral Processes and Dyvnanses -l -] -] 2] 1] - 11 - -] 1| -] 2f -] -] B8
efc. (Social inferaction) - - -] - - ol s | | = T B F | ||
Grand total 6| 3| &8 4| 8| 8| 8| 9| 7|10 8| B| 18| 17| - [122
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Research Trends and |ssues Relating to Leisure and Tourist Trips
¢ Data Collection and Analysis

Yoonjeung Jang
Deparmeent of Urban Planning and Design, University of Seoul, 163 Sinipdsero, Republic of Forea

Abstract

Ansmz dermend for lesmre and foamst trps has lad to 2 steady merease in research on leswe and toetsm. As a result,
1t has become crucial to obtam rehable data that can be analysed To enswre that sach data can be collected, this sdy
sdentifies existing mesearch rends, 25 well as the charseteristes of the data usad to analyse such ressarch and determine
1ts linutztions. The data 15 classified wmdar the followms headinges: rip and actvity joammals fior 2 bousshold travel sovey:
GPS data, mdrvidual survey data relafing to a partienkar object or purpese, In-depth iterview datz, and jourmals om soctal
relation: and tme uhlizagon. Becarse the characterishcs of letame 4ps are not taken méo accomst for dstz collecton,
these methods can prodnce wreliables resnlts. To ensure relishle data collechon wath regard to levaure and tounst aaps,
the followmg requirements shonld be sati=fied- queshonnaes that cleady reflect the charactarishes of leisiee and towmst
tps shoudd be developed: tenmoral and seasonal factors that affect latsure activities should be considered: data should
be gathered and mrestizzhions conducted over the long ferm. while new technigues for callecting data on letswre and
toumtst tnps (often mregular and sporadic) should be implemented A senes of such mdertabones will Heiliste more
acemate and reliable data collecton; this will lead to better eshmates of the demend for lanire and tounst fops

Eevwords: Lasee Trnps. Lanmwe Actnaty, Tomsts Trps. Travel Survey, Defa Collection. Raseerch Trend
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Table 1. Major case studies on the application of location-based technology
Case study Properties of the collected data Appheaton of the featmes and results
Amsterdam Real Tie | Realtime individual location data via | | bs 13 fime movement
Project{2002) a portakble GPS PCHIT Vidual an

real-tme mapping

Estomia Experiment on the
Social Poshoming Methed
(2003)

Feal-nme mdiaduz] locaton datz via
mobile phopes, along with persomal
wlenhity and social charactenstes data
of the mobie phone holder via

Survey

Mappimz rezl-tme zocizl space
through the combimanen of persenal
identification mfommation and social

charactenistics data

MIT Reality Mining
Project{2004-~2005)

Individuz! locaton -d.ata az well as
data fom indiadual calls w12 molle
phone

Attempts to extract socal neteork
amalysiz and secal behawvowr models
through long-term follow-ups

UK City Ware Project(2004)

Traffic tacking through Blustooth
scammng mstalled on specific
Fateways

Traffic datz collechon of specific ooy
polnis

Hourly telephone traffic data from
Milano(2004) base stahon antennas provided by
telecomrmmmicanions companies Hourly call volume amaly=is by aach
Howrty telephone taffic data, phone | cify region as well as apalysis on call
Graz(2005) call OD datz, and real-tume location | rowtng and movement=, and mapping
MIT data of the partcipant the analy=is remalt in real ome to
Sp;nsib:'e Howly telephone taffic data, position eazily 1denhify the dynamic
g and movement data of the mobile | movements of citizens withm the ety
City Lab Romai{ 2006}
Pros phone user, and GPS datz from
pect d
busses ‘and taxis
: s Analymz on the real-tme call vohome
New vork alk il i LI:I.tEI‘Ila.‘I:I.D.ELal Phnm, o withm the city and between otes,
OD data and mmtemet [P data g : A
arlmpge ovided by the telecommmumeznons slons wik the aalyze'on. the
(2007-2008) B 5 relabonzhip betoreen cities and urban
COmpaAnLes yois
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A Methodological Study for Collection of Leisure Travel Data

: Fooused on ICT Technologies
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Tt v dafficult for traditonal howsehold mavel suvey method to process non-daly travels, such as lessure, tounsm
shopping. and recreafion activities, due o the mregular travel patterns and mmltple destmation characterisiies. This
difficulty poses limitstions o the traditional methods, staring from the constuction phese of & dstabase. In addinon
to, using actual surveyors lmuts the sevey process to a shot-term peniod of to certam mumnber of day, and the lack of
cooperation among respondents can make 1t diffienlt to gather reliable data Several travel survey methods for
eollecting travel and activity data that use Infrrmaton and Commmmicztion Teclnology to overcome the [imitations
are already under development in varici developed countries. In this seifing this study sugpested the methodology
for collection of leisure trave] based on ICT. First, In the respects of survey fimetion, the travel survery kas to consider
an expansion of ravel mode ovolved fhshts. classification of parpose concemed leimme actnaty. and vaniabahity of
letsure destinations. Second, In the viewpoint of travel beberior, it has to consist the iremns considenng sn imegulanty
of lexsure travel. spatial and physical charactenistics. and leimre constrams, such as social interection ete. Thisd it
consdered & game scenano based on socio-demographic and fravel survey feanwes and melnded elements of
competiion m the form of obtaining points with regards to game cperation.

Key words: ICT, Lanwe actmaty, Lasme mps. Tomst mps. Deta collecion. Ganmification
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3. A Study on contents for leisure travel survey applying gamification

7. ek

(O The processes of the collection and database construction of leisure travel data are
essential for the establishment of leisure environment plans in urban spaces; or related
polices; however, the leisure travel survey method still relies on conducting household

surveys through interviewers. With the rapid spread of information and communication

technologies, modern technologies, such as GPS devices and smartphones, have been

available for over a decade.

(O However, the previous smartphone-assisted travel survey contents developed in different
countries do not have a motivating tool to collect data. In particular, leisure travel surveys
have been applied to encourage active participation from the travel survey. This paper
discusses the contents of gamification as a methodology that promotes motivation for an

active engagement in leisure travel surveys for the collection of leisure and tourism trips

data assisted by smartphones; we propose issues for consideration when a leisure travel

survey should be conducted.

(O This paper suggests the design of contents for collecting leisure travel data applying a
methodology of gamification that promotes motivation for an active engagement in leisure
travel survey assisted by smart-phones. For this purpose, this paper first examines the

previous researches related to leisure travel and gamification. Secondly, we propose

contents based on Smart-phone for leisure travel survey considering leisure and tourism

characteristics applying to encourage active participation.

(O Contents that use the methodology of gamification can be categorized into input of
socio-demographic data points, satisfaction of residential environments, and travel survey

functions. We can apply an integrated travel data collection method of both passive data

collection and active data collection.

O In addition, the ability to modify the input data must be included along with the data input
feature. Contents created using the methodology of gamification can also produce the
followings; incorporating entertainment and motivation for participation encourages active
survey participation, individual travelers can use their personal travel information as a

source of creating value.
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Absmract

The processes of the collection and databasa constacoon of lermme gavel data a1e essenfial for the establishrment
of leisure amvireament plans 1n urben spaces; or related polices; however, the lersure trevel survey method 5411 relies
on coaducting honsehold serveys trough mtenaewars. With the mapid spread of informaton and commemimestica
technolomes, modemn technalomes, such as GPS devicss and smartphones have been avalable for over a decada.
However. the previcus smaripbone-assisted travel svey contents developed in different countries do not have a
motivating toal to collact data In parbenlar leswmre tewel srveys have been applied to encowrage actve
participation from the travel swvey, This paper discusses the contents of Farmfication as & methodolosy that
promotes mofvabion for an active sncagement 1n leisure travel surveys for the collecton of leisure and torerism trips
data assisted by smartphones; we propose 1ssues for consideration when a leramre travel swvey should be conducted.
Contents that use the methodology of ganuficanon can be categonzed mto mpat of socto-dsmeeraphic datz points,
safisfaction of esdeshal environrments and tavel survey fimchons. We can apply an mtesrated avel data
collechion methed of both pessive data collecton and actve data collechon. In addinon. the ahulity to modify the
mput datz nmist be meluded slong with the data g featme, Contents created using the methodology of
gamufication can also produce the followings: memporatne enterfamment and mobvation for parberpaten
encouTages acilve smvey parbopaton, Indridnal tavelers can use thewr personal travel mformaton 2 & source of

creating value

Kev words: Gamficaton. Collectms Levome Travel Data, Traved Saevey, Smartphone App

I. Intreduction

The coatext of travel behavior analysis, leizore actvities
play an meteasingly domunant role m our datly lrves. Their
1mpertanea has bean sradualty mersasime of mary sctivibes
1 rben spaces (Schlich Schinfalder Hamson & Axhansen
1999: Fttems & Schmmnen 201 X). However, In compensom
to othar travel proposas, lesure travel 1s more dffienlt to
amalyze dus to the lack of fived spatial and terpora] referents
and the copsequent fleability m pettems (Schhch
Schonfeldsr Hapson, & Axhausen 24, To anshyze lmnms
actvittas as well as leamme favel the collechon of more

* This resesch was supponsd by de s (BCTAD-COTER1 7401}
reseth Prosrm fimded by Winismy of Lond. Infosmocire and
Tremsport of Forem sovermment.

** Rpsmarrh Prndeasar. Depammneny of Urban Maming md Desjen.
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detmiled databases 1z crucial. The lack of relevant data
momeover 15 casad by the fact that different laame acthes
are performed very sporadically aad are mfluenced by
changing conditrons like weather, traffie condifions, etc. Ttis
thus desirable to obtan data from mawvelers over extended
penods; substanhally longer penods than oaly a few days
{Tang, 20140, Tt1s espectally diffienl: for the tradinonal travel
survey mathod to proces: non-daily travels. such as
lotma'tourism. shoppans, and recreation actvities with
friends, owning due to the mregular fravel patterns and
mdtiple destination charactenistics (Avhansen, 28} This
difficulty posss lmmtation: on the radihonsl methods
starting from the consturfion phass of 2 dafsbase The
methodoloey for collectme basic data regarding letome favel
demand: remamns madequate; thus, new techmologies ae
needed for the collachon of letsure travel data to mprovs the
acomracy of forecasting tawe] demands.
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e If you are planning to develop Smartphone applications, you need to learn specific
languages for each platform. For instance, you need to learn Xcode to develop an
application (app) for iOS devices.

e As explained above, 1 spent the salary of a full time programmer for six month which is
equal to 50,000 AUD including all overheads and taxes. However, there is an on-going
task of maintenance and improvements.

e Depends on your programming language, you may use a Linux or even a Windows
server. Just note that the size of your data depends on the number of people you are
targeting and the GPS accuracy of the recordings. You may have one record in each 1
second of travel time in a GPS log.

e [ have got an IT expert who maintains the database, makes regular backups, and
generates periodic reports from the database.

e As a part of my project with the Ministry of Transport in New Zealand, I had a market
research company to recruit respondents for my application (Atlas II NZ). The company
used a number of methods including contacting previously listed respondents, online
recruitment, and general advertisement. The respondents could go into a draw to win one
or two iPads.

e |t really depends on the goal. If the goal is to determine the mode of trips from GPS
logs, you need to have enough (e.g. 100) samples from each travel mode (i.e. car, bus,
train, ferry, walking, cycling). If the goal is to get the origin-destination you need a
couple of thousand well distributed samples from a medium size city (in a 1 million
population range).

e The data from the server has to be cleaned, smoothed, and verified for truthfulness.
Further details are explained in the following two papers: Design and Implementation of
a Smartphone-based System for Personal Travel Survey: Case Study from New Zealand,
Hamid R Safi, Behrang Assemi, Mahmoud Mesbah, Luis Ferreira, and Mark Hickman, 94th
Transportation Research Board Meeing, Washington DC, 2015,
http://docs.trb.org/prp/15-1462.pdf, Comprehensive Framework for a Smartphone-based
Prompted-recall Travel Survey. Hamid R Safi, Mahmoud Mesbah and Luis Ferreira, 10th
International Conference on Transport Survey Methods, Leura, Austalia, 2014

e You need to have good knowledge of spatial packages such as ArcGIS or MapInfo which
are important in visualizing GPS records. Alternatively, you may use some Google

services. Some more details are available in the above two papers.
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In order to develop our application, we needed to know how to do the following: parse
data to send to and from server, API development for communicating with the backend
database, location services and location services management, user experience, and
online/offline data cycle (caching when offline).

We use SQL Server to store the data. Because we use SQL Server for many other
projects, this has been very easy to integrate into our data management processes.

The application is used for internal projects, so it is only publicized to people
participating in the projects. These users can only log in to the application with a PIN
that has been activated for use with the app. It is distributed through the Google Play
store.

Sample size determination overall should consider margin of error to be less than +/5%
margin of error at 95% confidence level in any level of sample strata for most of our
projects. Overall, for household travel studies with large sample size, we normally assign
10% to be GPS. This could increase depends on sample stratification scheme and study
purpose.

You should consider demographics of your target population, and try to mix such key
demographics in your focus group. Depending on demographic characteristics, there is a
case that you need to separate groups. For example, if general population of the study
area has large population of non English speakers, or have a high percentage of Hispanic
population who generally tends to have a different travel behavior, then, we propose a
separate focus group for these minority population. Therefore, it is most important to
understand demographics of your target population, and decide number of focus group by
key demographics.

We use SQL stored procedures to format and export the data from the SQL server. We
then process the data using an algorithm. This algorithm splits the data into trips using
the time, distance, and speed between subsequent location points. The app is completely
passive and does not.

It is always good to keep in mind the time zone in which the data has been collected.
Most GPS data is recorded with a UNIX timestamp that shows the UTC or GMT time
associated with the location. If the local time is not collected, the time of day that the
trip was made may be hard to calculate when the dataset is spread across multiple time
zones.
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1. 2015 TATBR(International Conference on Travel Behaviour Research)
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IATBR(International Conference on Travel Behaviour Research)eol]l #23}e] & Aol A 7))
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(1) TATBR 2015 Opening Session #4 % Welcome Reception

O 58 A: [A Goal-driven perspective on Choice behavior and Choice modellgl= FA=
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O F8 A: [Agent-based or agent based modeling: Reflection on choices, constrains and
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g 34 WHES A&7 Agent based=@ o] Hw P HFHE #H IR g EEo| o]F

SPACE

Swiss national travel diary 2010: Main mode by aggregation

Long-term response: Road based - Switzerland 1950 and 2000 1004

Agent-based or agent based modelling: Reflections on
choices, constraints and commitments 754

KW Axhausen
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55 Federal Insttute of Technology Zurich
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Aggregation level

IATBR 2015
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(3) Life-oriented Approach®# travel behavior $434F Part 1 34

O 82 FA: [Life-oriented approach for transportation studies]®] ¢ =4kl %43} Prof.
Junyi Zhange] Life-oriented approach for transportation studies®# ZZAE A7)E =1,
Dr. Ruut Veenhovene] “Consumption and Happiness” ¢} Prof. Veronique Van Acker<]
“Lifestyle based activity-travel behavior analysis” 2] FA|Z o] FojZ 2] F4Fol] A5}
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The 14% International Conference on Travel Behaviour Research, Life-oriented Approach Life-oriented Approach

Winebotulf 15-23,2015 Evidence of life-course analysis

Assumptions With Residential mobility
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r Family life ‘ > Health |
Life-oriented Approach for K -,
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 Family AN VA Leisure . i),
Transportation Studies o € ol ) < ; T Tm T i
(% (Individual)  ~<x 1 P [ g
A P / ) P: Stated dependence
\ ¥ ; y
. . . .~ Leaming Residential biography Ri2 3 - 2 3 4 4 4 2
Organizer: Junyi ZHANG i o i biogeg ol PR 2 i
: ; f ; Household structure biography H 2 1 2 4 2 415
Hiroshima University, Japan 3 Eapl v Blw 5 o & :
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Zhang et al. (2014)

(4) IATBR 2015 Z+ FA) 8 NAZA 9@ d&uF

(O Advances in data collection for travel behavior modelingl2l:= A= Dr. Yoram Shiftan]
Ed Ay 37 travel behavior & Choice modeling 2 A543 @ 7}3o i3t A2
WHE So] &NE o9 AHE FEEE0] o] FolHh

(O “Interactive online machine learning approach for activity-travel survey” -This study
proposes a framework of interactive activity-travel survey system implemented on mobile
devices such as smartphones. In order to adapt the method for long-term activity-travel
survey, the system employs an online machine learning method for adapting an
estimation model, as well as an online estimation method for trip purposes. Comparing with
conventional travel diary surveys, the proposed system is expected to reduce frequency
where survey participants are required to input information. As a result of the first stage
analysis, the number of trips of which actual purpose was required to be input was
decreased by 59%. The trip purpose was correctly obtained in 89% trips. These results
suggest that the proposed method is applicable to reduce amount of the inputting
information during a travel-activity survey while keeping quality of obtained data.

(5) IATBR 2015 Z+ FA4] ¥ NAIZA 2 &2 HF

O IATBR 2015 Z+ A 8 Al 2 Prof. Joachim Scheiner®] Life-oriented Approach®#
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O [Data Collection and Processing Methods] 5=# 2 KTH Royal Institute of Technologye] Dr.

Y.O. Susilo®] “Developing traditional and smartphone app survey methods in measuring
door-to-door travel satisfaction in eight European cities” ¢ F#|E H|E3}a] “Lessons
from a trial of MEILI, a smartphone based semi-automatic activity-travel diary collector, in
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5. Conclusions
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(2) WCTR 2016 FAZx

O [Applying gamification methodology for the collection of leisure travel data]l] FA|=Z

D1-4A(Data Collection and Processing Methods) A4 oA W33} T}

O F8 ¥x W82 a3 2o

e With the rapid spread of information and communication technologies, modern
technologies, such as GPS devices and smartphones, have been available for over
a decade. The newest generation of smartphone is GPS-enabled and
programmable, implying that the recording and uploading or travel data can be
automated, thus reducing the respondent burden. Travel survey systems that use
smartphone apps to overcome the limitations of traditional travel surveys as well
as GPS-based travel surveys are already under development in some developed
countries. In this setting, this paper discusses the application of gamification as a
methodology that promotes motivation for an active engagement In a system
developed for the collection of leisure trip data assisted by smartphones; we
propose issues for consideration when a leisure travel survey should be
conducted. For this purpose, we attempt to identify successful methods of
gamification by reviewing the definition and application examples of gamification;
second, we calculate the consideration factors and key functional elements of
leisure trip data collection in order to apply a gamification on the collection of
leisure trip data; and last, we propose a gamification methodology for the
collection of leisure trip data assisted by smartphones which results in an active

motivation within the survey participants.

to motivate participation in

there are big gap between results

oLTravel can easily collect data -
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