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Walking Recognition Dataset

This dataset contains 1.5 GB of smartphone inertial data from 77 different people carrying out walking and not walking
activities. The volunteers performed these activities while they carried the mobile device (Bq Aquaris M5) in different
locations (hand, bag, pocket, ear, etc.) The vast majority of the volunteers (72, specifically) were not connected to the
research, because we wanted to ensure that the data were not biased. In this way, in each record, the participant walked
under natural conditions, freely or following some basic premises, while the information provided by the inertial sensors of
the mobile phone was recorded and processed. Each volunteer walked, on average, about 2 minutes, giving around 110
steps.

The recorded data comes from the 3 inertial sensors available on all smartphones: accelerometer, gyroscope and
magnetometer. All data was annotated indicating when the user is walking or not. For that, volunteers carried a set of
sensorized devices in their legs. In particular, they carried two other smartphones (two Bq Aquaris E5s), one on each leg,
tied with sport armbands, as shown in Figure 1. The inertial information registered in the legs is good enough to perform
real time labeling and disambiguate when the user is really walking.

Figure 1. System for recording data and obtaining the ground truth.
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The data collected in this dataset comes from the 3 inertial sensors of the mobile devices described above. These sensors
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are:

e accelerometer: it measures in m/s> the acceleration Force that is applied to a device in the three physical axes %, y, 2),

including the force of gravity.

e gyroscope: it measures in rad/s the speed of rotation of a device around each of the three physical axes ¥, y, 2).

e magnetometer: it measures in UT the environmental geomagnetic field of the three physical axes &, y, 2).

The dataset files are organized in the following folder structure:

e ./DATA/: root folder that contains all the recordings.

o {building_id}/: the ID of the building where each experiment was performed.

s {user_id}/: the ID of the volunteer who performed the experiment.

s {mobile_location_id}/: the location where the smartphone was placed during the experiment: in
the hand, in the pocket, in a bag..., or a combination of several locations (hybrid tests).

s {record_id}/: date and time of the recording in the format:dd-MM-yy HH:mm:ss.

{record_id}@GT.csv: ground truth file. Each row corresponds to a step, indicating the
times in which the peak and the valley of the step occur and the module of the
acceleration experienced in the main phone in both instants.

{record_id}@GTBinary.csv: a binary representation of the ground truth. For all the
timestamps in the recording, the ground truth is indicated using a O when the user is not
walking and a 1 when the user is walking.

{record_id}@leftFoot ACC.csv: accelerations in the left foot. Each row is a different
measurement in the mobile of the left leg, indicating the global time, the local
timestamp (in that smartphone, it does not have to match the timestamps of the other
devices), the raw acceleration in the 3 axis x, yand zand the acceleration norm.

{record_id} @leftFoot GT.csv: partial ground truth registered in the left foot. It is
obtained applying a peak-valley algorithm on the accelerometer data registered on that
phone. It has the same structure that {record id}@GT.csv, but only containing the
steps registered in the left foot device. The full ground truth log is the one in
{record_id} @GT.csv, which combines the information from the left and right leg.

{record_id}@leftFoot RAW.csv: raw data from the inertial sensors of the left foot
smartphone. Each row is a different measurement, indicating the global time, the local
timestamp, the sensor to which the measurement corresponds (accelerometer,
gyroscope or magnetometer) and the inertial data in the 3 axis x, yand z

{record_id}@main_ACC.csv: accelerations in the main smartphone, which could be
placed in hand, in the pocket, etc. Each row is a different measurement in the main
smartphone, indicating the global time, the local timestamp, the raw acceleration in the
3 axis x, yand zand the acceleration norm.

{record_id}@main_ACCQ.csv: acceleration in the main smartphone, but projected
into the Earth reference frame applying Madgwick's method [1]. This file has the same
structure as the previous one.

{record_id}@main_GT.csv: steps registered on the main device when applying a
peak-valley algorithm on the accelerometer data registered on that phone. It could be
close to the real ground truth or not, depending on several factors such as the location
of the device. The real ground truth log is the one in {record_id}@GT.csv, which
combines the information from the left and right leg.

{record_id}@main_GYRO.csv: angular velocities registered by the gyroscope in the
main smartphone. Each row is a different measurement, indicating the global time, the
local timestamp, the raw angular velocities in the 3 axis x, yand zand its norm.

{record_id}@main_RAW.csv: raw data from the inertial sensors of the main
smartphone. Each row is a different measurement, indicating the global time, the local
timestamp, the sensor to which the measurement corresponds (accelerometer,
gyroscope or magnetometer) and the inertial data in the 3 axis x, yand z.

{record_id}@rightFoot ACC.csv: the same as in{record_id}@leftFoot ACC.csv
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but for the right foot.

s {record_id}@rightFoot_GT.csv: the same as in{record_id}@leftFoot_GT.csv but
for the right foot.

s {record_id}@rightFoot RAW.csv: the same as in{record_id}@leftFoot RAW.csv
but for the right foot.

s {record_id}@NOTES.txt: a file that simply counts the steps detected on each of the
devices and also indicates the definitive (ground truth) number of steps given in that
recording.

e ./README.md: file describing the dataset.
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