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Abstract. Most researchers using questionnaire survey in determining the trip
distribution pattern in general especially to find out information on origin and
destination. In Indonesia, a transportation survey is conducted by the Ministry of
Transportation every five years, which mean the data will go outdated not long
after it is published. There is a new way to get updated data by utilizing new data
sources that are obtained through communication and information technologies
such as geolocation feature on Twitter. This study tried to infer the trip
distribution of urban worker at Sudirman Station using survey and geolocation
feature on Twitter. The results of this study indicated that the comparison of trip
distribution which was obtained through the survey showed more varied results
than new data sources such as social media Twitter. The variation of the trip
distribution was assessed by the differences of precise locational information
which was obtained by both approaches. Both approaches could be used to
describe the trip distribution is based on the structure of the city. This study also
contributed to explore the usage of geolocation feature for estimating the trip
distribution of urban worker at urban transit area by using additional phase
during the generating twitter data process.
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1. Background

Nowadays, the development of residential, offices and business district in urban areas is
oriented towards transport nodes. Several cities in Europe, the United States, Australia,
and Japan have implemented Transit Oriented Development (TOD), a regional
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development concept that encourages residential, retail, and office development around
transport nodes [1]. The Transit Oriented Area seeks to maximize the usage of land utility
around the transport node. The development of transit-oriented areas in Indonesia is
directed based on rail transport network, but currently, it’s still stuck in the planning
process [2]. Transport node that gives great effect to the development of the city is train
stations and airports [3]. The development of transit-oriented areas also has constraints
related to estimate the trip generation, traffic conditions, and availability of parking lots
[2].

In Jakarta Metropolitan Area, most people treat the train station as a place of
interchange of mode because they need to continue their commute by other means of
transportation in order to reach their destination. After the emergences of the online
motorbike taxi, there is an increase in the usage of 11% train stations as a place of
interchange of mode has increased 11% [4]. This finding indicates that the transportation
node, especially train station, has dynamic movement. According to Commuterline
Jabodetabek Agency, there are ten train stations that have a large number of users per day
in 2016 [5]. Sudirman Station is one of them and it is also currently being developed as a
transit-oriented area. Therefore, in supporting the development of transit-oriented areas, it
is deemed necessary to have an updated description of the trip distribution of urban
worker.

Urban workers are chosen as the representations of the trip distribution at transport
nodes because they dominate the urban mobility in general. This statement is in
accordance with the study in Hong Kong Metropolitan Area that reveals that the urban
movement in Asian cities is ubiquitously shaped by travel patterns and the selection of
modes for working purposes [6]. The determination of trip distribution predominantly
uses a survey questionnaire with a relatively large sample size to find out the origin and
destination locational information [7]. Modelling the trip distribution also uses a survey
approach to household interviews for specifying the origin and destination of movement
[7]. According to quoted information from the official portal of the Ministry of
Transportation Republic of Indonesia, the survey of origin and destination for
transportation that is done every five years [8]. This fact indicates the possibility of data
was relatively outdated. Both findings indicate a challenge in obtaining origin and
destination information based on the survey. The challenge of obtaining information of
origin and destination through surveys is currently tackled by the increasing use of
transportation-related information new data sources which is obtained through
communication and information technologies such as big data [9].

Big data can be generated by social media, smartphones, Satellite Navigation (SatNav)
as well as other technologies [9]. Several studies related to urban mobility have utilized
geolocation information for academic research. The urban mobility of residents in US
cities [10] , while a similar approach to predicting domestic commuters’ patterns in the
UK [11](Mc. Neil et al, 2017) also conducted by using geolocation information for
predicting urban mobility. Twitter is one of several social media platforms which
provides geolocated information. It also allows people to download the tweets from the
Internet. The credibility of Twitter data in mobility studies has been validated in the study
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of Lenormand in 2014, which compares data from Twitter, mobile phones, and official
data (census), which they concluded that the three sources offer comparable results [12].

Indonesia is the fifth largest country as a Twitter user and Jakarta is the city with the
largest user contributors [13]. Therefore, the use of Twitter data is considered very
potential to infer the locational origin and destination of urban workers in the Jakarta
Metropolitan Area. Based on a review of the challenges in estimating trip distribution at
transit-oriented development areas as well as emerging methods such as survey
approaches and the availability of new data sources such as Twitter, this study attempts to
describe urban worker distributions at transport nodes based on survey approaches and
social media (Twitter) which is integrated through visualization of map.

2. Materials and Methods

Data collection and processing in this study were divided into two stages. The first stage
was the collection and processing of primary data which was obtained through the survey.
The second stage was the collection and processing of Twitter data. Data collection
through survey was conducted by distributing survey questionnaires to 68 respondents in
Sudirman Station which were selected randomly with the consideration of the average
number of Sudirman Station users per day. The size of the sample survey was generated
based on PT. KAI Commuterline Jabodetabek data that revealed the number of Sudirman
Station users was 35.493 per day in 2016 (Kumparan,2017). Then the survey was
conducted using a confidence level of 90% with a 10% confidence interval. It was chosen
by referring to the general transit user survey, i.e. significant intervals of 95% or 90% and
at = 5-10% [14]. The results showed the address information of the origin and destination
of the urban workers which was obtained through the survey are then digitized.
Digitization of locational origin and destination was done using Google Earth software.

Data collection via Twitter was done by utilizing the Twitter Public API which was
accessed via Python 2.6. The parameters that were used to identify Sudirman Station
users such as coordinates with a radius of 1km and the keyword 'stasiun sudirman'.
Furthermore, the data were classified based on (1) the type of tweet obtained and (2) the
type of tweet that has the geolocation or keywords information were considered valid. In
determining the origin and destination of twitter users based on tweets that contain
geolocated information on the last 1000 tweets. Tweets that have the largest number of
geolocation similarities are assumed to be where they come from, whereas tweets which
had more than five similar geolocation tag were considered as destinations which are
assumed to be routinely visited as the destination of movement [11]. The number of
tweets used for comparing the trip distribution, equal to the number of respondents being
asked in the direct survey.

Comparison of trip distribution based on survey and Twitter used quota sampling
based on a number of crawling results obtained through twitter. In this study the survey
method using nonproportional quota sampling, which is to adjust the minimum number of
results which was obtained through Twitter during April 2018. The nonproportional quota
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sampling is performed on the percentage of quotas not matching the proportion of sub-
groups present in the minimum population [15].

A N\
7N TN
_Python 2.6\ / N\
= . // N
input A .
| // m(_"mgm N N { Get Tweet 7 (/ Filtering in \\
Twitter Public AP ‘ \ qerytex iet Tweets 3 Ms. Excel
N\ and radius N '//
\_object X o
N / N\ ¥ 4

A N/

s
—~"Python 2.6 ™~_
o 7 ~
> Input username S
< >

TS get 1000 latest _~ Worker (Get Username)
. ol

Geolocated Tweet Urban

L

Trip Distribution

N tweet -
e

Figure 1. Twitter Data Extraction Flow

3. Results

The trip distribution results which were obtained through survey consist of origin and
destination addresses of the urban worker. The information contains detailed information
so that it could be classified by the administrative city. Figure 2 shows the trip
distribution of urban workers in Sudirman Station was dominated by travel from the
suburbs of Jakarta Metropolitan City such as Bekasi City, Bogor District, South
Tangerang City, and Depok City to Central Jakarta and South Jakarta Administration
City. The suburbs become the dominant origin of the trip to the city center because there
were many residential areas.
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Figure 2. Urban Worker Transport Distribution based on Survey results

Based on Twitter data which was obtained in four weeks in April 2018, there were 223
tweets from 223 users containing the text 'stasiun sudirman'. Based on the total tweet,
there was only 4% of the total tweets that included geolocation information with the
Sudirman Station keyword, while 96% make a tweet only with the keywords. Tweets
which contain the keywords were assumed that the Twitter user is also a user of Sudirman
Station. The results of 223 tweets were then filtered and traced back by identifying the
last 1000 tweets of each user. The acquisition of 1000 tweets per user is then derived
from the user's origin and destination information by assuming similarities geolocation.
The result was only 24% of the total users matched the criteria. In Figure 3 shows the
comparison of invalid tweets and valid tweets that can be used to determine the
distribution of the trip. The results show that only 14% of tweets per week could be
identified as the origin and destination information. The results show that there were only
54 identifiable users that can be assumed as origin and destination.
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Figure 3. Total Compression Data Extraction and Filtering Results Tweet
Source: Processing Results (2018)

The geolocated tweet has minimal granularity of place types to return and must be one
of neighbourhood, city, admin or country [16]. Regarding to the data processing, the
geolocated tweet that is possible to be extracted is district locational information. The
exact coordinates may appear accurately if the users activate the data location sharing
feature. Based on the result, it shows that the only 20% tweets contained the geolocation
and the keywords, and 80% tweets only contained the keywords. Tracing urban mobility
based on twitter can also consider using several keywords which were related to activity
on a particular location or places [17]. In this study the main keyword used for
determining the locational origin is sleep, but then the extraction results show other
keywords that are also relevant and the represent the origin location. There were several
keywords such as ‘tidur’, ‘berangkat’, ‘bangun’, ‘sleep’, ‘ronda’, ‘nyoblos’, ‘alarm’.
Meanwhile the main keywords which were used for determining the destination location
is work, but then the results of extraction indicated other keywords that are also relevant
and represent the location of the destination. There were also several keywords such as,
office, meeting, work, and job.

Table 1. Comparison of Percentage of Origin and Destinations Estimation

Origins

Survey Twitter

Address of travel origin The most frequent The most frequent
(sub-district) geolocated tweet geolocated tweet and

keywords
100% 55.56% 44.44%
Destinations
Survey Twitter
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Address travel destination The second most frequent The second most frequent

(sub-district) geolocated tweet geolocated tweet and
keyword

100% 72.22% 27.78%

Table 1 shows the comparison in determining the origin and destination based on
surveys and twitter. Through the survey, we obtained information that could represent
district location which were reclassified based on their address. Meanwhile, the Twitter
results were identified based on geolocated tweet and keywords. Based on Table 1, it can
be considered that the response rate survey was higher than Twitter. In order to determine
the origin and destination, geolocated indicator were predominantly obtained rather than
geolocated and keywords indicator. The indicator of the most frequent geolocated tweet
was relatively higher for identifying the destination. This indicated that Twitter users in
Jakarta Metropolitan Area frequently shared locational information on their destination

area.
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Figure 4. The Comparison of Urban Worker Origin Location

This map shows the area of Jakarta Metropolitan Area. The blue dot represents the
origin district of the urban worker. This figure represent that the origin location of urban
workers based on surveys and twitter shows the same characteristics which districts
dominated by residential areas in suburb of Jakarta Metropolitan Area.



International Conference on SMART CITY Innovation 2018 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 248 (2019) 012017  doi:10.1088/1755-1315/248/1/012017
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Figure 5. The Comparison of Urban Worker Destination Location

Figure 5 shows that the destination of urban worker which emerge on Twitter was
dominated from district in urban area. Meanwhile based on survey the destination district
of the urban worker came from regency in suburb of Jakarta Metropolitan Area. The
frequency of information sharing via Twitter related to work objectives is dominated by
regions has proximately to the city center. This is probably caused by two things. The fact
that more office workers are in the city center. Then, the social prestige causes that
sharing information on destination locations in city center is more often done by urban
workers, compared to urban workers with destinations in the suburb.

The results of the trip distribution based on Twitter results were reclassified from the
district locational level into the administrative city level. Figure 5 and 6 shows the
comparison of trip distribution which were obtained via survey and Twitter. The trip
distribution that dominated Sudirman Station users come from the suburbs, which were
Bogor Regency, Bogor City, Bekasi City, Tangerang City, and South Tangerang City for
doing activity in the city center such as the Central Jakarta Administration City, South
Jakarta Municipality, and City East Jakarta Administration.

Based on figure 6 shows that the comparison of trip distribution percentage based on
survey and Twitter shows only the same value of trip distribution from Bogor Regency,
Bogor City, and Bekasi City to South Jakarta Administration City and from South
Tangerang City to Central Jakarta Administration City. There were also trip distribution
that were not covered by the survey but were represented by twitter and vice versa.
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Figure 6. The Trip Distribution of Urban Workers at Sudirman Station based on Twitter
Results
Source: Data Processing Results 2018

Based on structure of the city, 64.81% of trip distribution was obtained via Twitter
dominated from the suburbs to the metropolitan city center, while in the city center there
was 35.17% of trip distribution. The surveys shows more detailed variations, 33.33% of
trip distribution from downtown to suburban areas, while 53.70% of trip distribution from
the outskirt city to the city center, and the 12.96% of trip distribution in the city center.

The trip distribution results which was obtained through surveys and twitter indicated
that the two data sources have quite different information characteristics. The locational
origin and destination information which were obtained through the survey contains more
details and then were classified based on the district information. In contrast, the
locational origin and destination information which were obtained through Twitter only
contains the location information of the district, thus it does not represent the distribution
of the location of origin and destination in detail. This indicates that the use of survey
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data sources can be used for more detailed description needs, while the information
obtained through twitter can be used to describe for general purpose.

4. Conclusions

The comparison of trip distribution which was obtained through surveys and Twitter
showed the different distributions of emerging travel. The survey results showed three
types of trip distribution, i.e. (1) from the metropolitan suburbs to the metropolitan city
center, (2) from the center and to the metropolitan city center, and (3) from the center to
the metropolitan suburbs. The trip distribution which was obtained through Twitter shows
only two types of trip distribution, i.e. (1) trip distribution from the metropolitan suburbs
to the city center and (2) from the metropolitan city center to the metropolitan city center.
The variation of the distribution was assessed by the differences of precise locational
information which was obtained by both approaches, meanwhile both approaches could
be used to describe the trip distribution in general. The use of surveys could be better to
represent travel information from the outskirts to the city center and vice versa. Based on
these findings, Twitter can represent the distribution of workers' trips that are dominated
by activities in the city center.
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