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ABSTRCT

In the trend of sharing economic, social network-based taxi-hailing platforms, such
as Uber, DiDi, etc., are developing rapidly, and a large number of new drivers join the
team. Due to the lack of professional driver training, the driving ability of different drivers
is uneven. Besides, there is no effective method taken by taxi-hailing platforms to ensure
the service quality, which becomes the focus of complaints of passengers. Driving pattern
recognition is affinitive to drivers, passengers and other related parties, like insurance
companies. Taking use of the Inertial Measurement Unit (IMU) of smartphones, we can
infer the driving maneuvers by analyzing the change of the vehicle’s motion states and
detecting the sudden changes.

Due to the pitiful accuracy of smartphone sensors, it is difficult to detect slight
movements, like lane changes. And only standard turns (e.g. 90 <left/right turns and 180
U turns) are considered in common methods. DTW is widely used to match driving events
with templates but the recognition performance is over dependent on endpoint detection
while the endpoints of driving patterns are not obvious because the driving states change
in a successive way. The methods based on machine learning algorithms, such as the
Hidden Markov Models (HMM) and Support Vector Machine (SVM), are time
consuming, requiring a large number of training samples.

In this paper, we use complementary filters to fuse the accelerator data and
gyroscope signals to improve SNR and calculate azimuth angles accurately. A Finite State
Machine (FSM) is designed to recognize driving patterns (e.g. accelerations, brakes, turns,
lane changes and crossing bumps). Finally, an evaluation mechanism is presented to
assess the driver behaviors. After collecting samples of 5 drivers from DiDi taxi-hailing
platform for nearly 10 hours, our system shows an average accuracy of 93.25% and the
evaluation result proves obviously correlated to the ranks scored by passengers.

Our contributions to this area of research include:

a) Using complementary filters to proceed IMU signals and calculate the

orientation, which is sensitive to detect a vehicle’s slight movements.



b) A Finite State Machine (FSM) based driving pattern recognition system to
recognize driving condition including successive changes and turning angles.

c) Adriving style evaluation mechanism by recording the frequency of aggressive
driving maneuvers.

Key Words: driving pattern; smartphone; complementary filter; driver evaluation
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