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Traffic optimization is a subject that became vital for the world we live in. People need to get
from a starting point to a destination point as fast and safe as possible. Traffic congestion play a
very important role in the frustration of people resulting in time loss, reduced productivity and
wasted resources. With our research we aim to address these issues by proposing a real time
road traffic planning system based on mobile context and crowd sourcing efforts. The first step
toward this goal is real-time traffic characterization using data collected from mobile sensors of
the traffic participants: drivers, pedestrians, cyclists, passengers. We started developing a data
collection and analysis system composed of a mobile application to collect user context data
and a web application to view and analyze the data.

Figure 1: Overall architec-
ture

The architecture presented in Fig. 1 is composed of mod-
ules representing the main characteristics and functionality of
the system. The data collection module can be further divided
into two categories: the mobile sensors and the mobile local
database. It collects environmental context information from
sensors of the smart phones. It uses the accelerometer as the
starting point of the system. Because of its low power consump-
tion, the accelerometer could be always on. When it detects ac-
celeration greater than a threshold it activates other sensors in
the mobile probe depending on the momentary context. The lo-
cation is gathered via Mobile Station Sensors, GPS and GSM.
When the mobile device, for some reason, can’t connect to the
main server, then proposed system uses a database in the mo-
bile device as a temporary cache database. Here the information
about the environmental context is stored and transmitted to the server when the connection is
available.

The data transmission module uses the standard mobile connections available 3G/4G or Wi-
Fi. When the connection is severed intentionally (user turns off data connection) or not (areas
with bad data connection) then the environmental context data will be stored in the mobile
database. When the connection is available, then the transmission of data resumes. Not all
data is relevant or necessary or it is private. Initial data filtering could be done in the mobile
phones to reduce the amount of data transmitted to the server. Than the server takes the data,
analysis it, processes it and in this process filters it. Anonymization is a very important part of
the whole process. The user’s private information should not be published or transmitted in
any way.

Another way of collecting the data is by using Social Media Crowd Sourcing. Social media
like Facebook or Twitter are also used to collect traffic information. These techniques are not
yet integrated into any ITS, because, like the radio station collection, the opinion regarding the
status of the roads, congestion, incidents are subjective to the crowd. Popular route planning
systems, like Google Maps, Bing Maps, Yahoo Map, generate driving directions using a static
database of historical data [1]. They are built in the assumption of constancy and universality,
the notion that an optimal route is independent of the weekday and the time of day [1]. In a
number of countries Google Maps has a system called Google Traffic integrated into the Maps
application that uses crowd sourcing as the main source of data collection [2]. Another route
planning system is Waze which uses the subjective information given by the users regarding
the status of the roads, congestion, incidents. Waze is using human users in the loop for large-
scale sensing and computing, including human-powered sensing, human-centered computing,
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transient networking, and crowd data processing and intelligence extraction [3]. Most of the
web maps mentioned before give real time traffic information for a few road segments. How-
ever, the real time traffic conditions are just for the user information and it is not integrated into
the driving route that the user queried. The suggested routes are still static, they do not change
according to the weekday or the time of day or the congestion that could form, calculated by
knowing the distance of two points in a graph and the legal speed a vehicle [4].

Figure 2: Tool overview

Having data collected from the
mobile device sensors helped to
analyze and characterize different
routes based the start point, the
end point and data correspond-
ing to different location points be-
tween them. Using the Google Di-
rections API all the API segments
that are part of a certain road were
queried in order to estimate the
minimum, medium and maximum
speed, acceleration, light intensity
and sound intensity on each static
segment based on the data previ-
ously acquired from the sensors.

Each route recorded was parsed: for each segment provided by the API, a local query was used
to determine if there are points which could be mapped to the API segment and then based on
their timestamp the API segment end-points timestamps are estimated (Fig. 2). Then, based on
the timestamps, the acceleration, speed, light intensity and sound intensity for the current API
segment are estimated based on the sensor data collected. If a segment has no points that can
be mapped inside of it, that the segment is not estimated for that particular route and may be
estimated when analyzing a different route that may have locations that can be mapped inside
the segment. We started the collection of context data in January 2016 in Timisoara, Romania.
We now have 2.9 GB of data in the database. That includes over 17 million entries from ac-
celerometer, over 58.000 entries from battery level, over 1600 entries from contexts, over 50.000
entries from foreground application, over 9 million entries from gyroscope, over 2.5 million
entries from light level data, over 5.5 million entries from linear acceleration data, over 400.000
entries from GPS, over 9 million entries from magnetic field data, over 1.3 million entries from
pressure data, over 220.000 entries from sound data, 321 processed routes, over 15.000 map
segments.
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