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Abstract

There is a severe lack of open, ground truthed travel datasets that can be used to develop travel
behavior analysis software tools. Most existing open datasets do not include ground truth for travel
behavior. Projects that relate more directly to travel behavior do not make their datasets open because
of privacy considerations.

Travel-related conferences can be used to collect ongoing, open, privacy preserving, ground truthed
travel data. Since the travel patterns of attendees are conference-specific, publishing them will not leak
information about their regular habits. Involving transportation researchers in the data collection will
also ensure that the ground truth evolves to be relevant to new travel options and upcoming research
areas.

Creating a long-running, constantly updated travel dataset can lower barriers related to reproducibil-
ity and reuse in the travel space. We propose a pilot of this approach at the Transportation Research
Board (TRB) Annual Meeting in January 2018.

Although researchers in both the transportation and computing communities have proposed novel tech-
niques for extracting meaning from location sensed data, there is a lack of open datasets that can be used
to build on these techniques.

The primary challenges for generating such datasets include privacy and relevance of ground truth.
Existing open datasets that include location information such as the Nokia Data Challenge [LGPA+12] and
the Reality Mining [EP05] datasets do not include ground truth for travel behavior. Projects that relate
more directly to travel behavior such as mode inference [ZWHI15, ZA15, FZP15] typically use small friends
and family datasets (n=4,35,20) and do not publish them due to privacy concerns.

The primary privacy concern is re-identification through unique travel patterns, which can then be
extrapolated and used for malicious or embarassing ends. For example, given precise, fine-grained travel
history, it is possible to determine home and work locations. If there is only one possible resident with that
home/work pair, a malicious observer can then determine that she stops by an ice cream shop every day
at 5pm, and shame her about her eating habits. Even if trip start and end locations are fuzzed to increase
privacy, 95% of the population can be uniquely identified by no more than 6 coarse locations [dMHVB13].

Collecting data at conferences removes this attack vector. Since conference attendees stay in hostels and
work at the conference, their real home and work locations cannot be determined from conference travel
history. Any travel patterns that are observed at the conference will not generalize to the attendees’ regular
patterns at home. At the same time, as attendees, specially at large conferences, travel to the conference
venue, socialize after hours and sightsee in the days before or after, they can generate rich and varied travel
data with ground truth.

Ground truth collection in the context of travel behavior comes with its own challenges. As travel options
expand and novel travel analyses are proposed, new forms of ground truth need to be collected. For example,
the Geolife open dataset [ZXM10] contains ground truth for 4 travel modes (walk/driving/bus/bike) [ZCL+10],

∗{shankari, waddell, culler, randykatz}@berkeley.edu

1



but it does not include trip purpose, or newer modes such as ride hailing services. The utility of the increased
ground truth collection also needs to be balanced with the increased burden on travelers.

Using transportation researchers to provide ground truth can mitigate several of these challenges. During
the data collection planning process, researchers can request the inclusion of new options or the collection
of new types of data. This will ensure that the data collected is relevant to the current state of the art. The
rate at which participants contribute ground truth is an upper bound on the rate in the wild - if the ground
truth burden is too large for transportation researchers, it is certainly too large for the general public.

We propose the use of the e-mission platform1 for collecting and publishing this data. The platform
supports a configurable user interface, end of trip surveys and targeted surveys based on travel history.
Both surveys can either be custom, or linked to third party survey tools such as qualtrics. The raw data
is stored as an immutable time series that analysis tools can ingest to generate output results. This aids
reproducibility and comparison of various implementation of the same analysis.

We envision that for every conference that agrees to participate, a group of transportation researchers
would determine the data collection parameters for that conference. They would then apply for IRB approval,
customize the data collection app, and publish a custom version of the app for the conference. As part of the
conference logistical information, attendees would be provided a link to the app, and encouraged to install it
upon arrival at the city where the conference is held. They would be instructed to uninstall it when leaving
the conference. The conference-specific version of the app would connect to a special server that would
make all stored data available publicly. Participating researchers could analyse the data in real-time and use
targeted surveys to request additional information from attendees in a timely fashion. An initial exploration
of this data collection method can be seen at https://github.com/interscity/open-data-challenge-2017

The resulting datasets can be accumulated on the public data server, enabling consistent, longitudinal
analysis of travel data. A public ipython notebook server, provisioned with analysis and data access libraries,
and a read-only connection to the database, will enable easy analysis without significant setup. The collection
of notebooks can also act as an analysis repository and aid reproducibility. The server can be initially
provisioned using credits allocated by cloud infrastructure providers for the publication of open data. As
researchers use the datasets and we can empirically derive data usage patterns, we can decide whether
to switch to a temporary server for the duration of the conference, and long-term storage using a github
repository.

We propose a pilot of this approach at the Transportation Research Board (TRB) Annual Meeting in
January 2018. As a proof of concept, once the data collection design is complete, the e-mission team will
file the IRB protocol and perform any customization required. The Travel Survey Methods committee can
determine the ground truth to collect and coordinate with the organizers on publicity and recruitment. The
2018 TRB meeting includes 5000 presentations, so the potential pool is at least 5000 people. If even 10% of
them are interested in travel surveys, or are willing to help out the travel survey team, we have the potential
to get a dataset from 500 people over 7 days (3500 person days).

This pilot can establish processes for this data collection method for use in future conferences. If suc-
cessful, the availability of a long-running, constantly updated travel dataset can lower barriers related to
reproducibility and reuse, and hopefully, accelerate the development of the field.

1https://e-mission.eecs.berkeley.edu
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