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Abstract—Personal mobile devices have a strong impact in
the daily life of their users, making part of their daily routines.
Most of these devices are equipped with several sensors and
interfaces that may be used to study human mobility and its
interaction with the elements present in physical spaces. Our
goal was to develop an application for Android smartphones
that could be used to collect data from several of the devices’
interfaces (Wi-Fi, GPS, Bluetooth and GSM), and to send that
data to a server for later processing and analysis. In order to
maximise the autonomy of the devices, energy resources must
be used efficiently. This paper focus on a power-consumption
saving solution for mobile phone-based sensing systems in the
context of human motion analysis. Experiments were conducted
with the objective of comparing power-consumption in different
situations using our solution. Results have shown that, considering
current power consumption patterns, carefully designed solutions
for mobile phone-based sensing for observing human motion
may enhance energy efficiency satisfactorily. In this particular
domain, we have explored periodic sampling of the sensors and
the suspension of the sampling process in the Android operating
system whenever the device is not moving and we report such
results in this paper.

I. INTRODUCTION

The analysis of human movement patterns in physical
space, such as in a city, and the interaction of people with
objects present in those spaces has high relevance in many
domains. Examples of applications are urban and social plan-
ning, the study of resources distribution in a city such as public
transports, divulgation of advertising and information, preven-
tion of epidemics and the spread of diseases, the response in
cases of emergency and terrorist attacks[1], and the monitoring
of the urban environment, for example by measuring the levels
of noise and pollution[2].

The use of sensor networks have been intensively explored
for data collection sensing tasks in urban environments, the
so called urban sensing. The first generation of sensor net-
work is composed by static sensors, that allow collecting
information about the environment. However, by using static
sensors it becomes difficult to cover large urban areas. The
costs, considering purchase, installation and maintenance of
an adequate number of devices, are a major obstacle to the
systems’ scalability. It is not possible to place sensorial devices
with enough spatial density to obtain samples that allow
an overview of the space. Furthermore, sampling becomes
restricted to fixed points, being required a complex network
infrastructure to gather together collected data for analysis.
Due to these limitations, the research focus on sensor networks
evolved from static networks to networks that adapt to urban

environment dynamics by using an approach centred on people
and their mobility[3], leading to architectures based on mobile
sensor networks.

A. Collaborative Sensing: Participatory and Opportunistic

Mobile sensing is based on the use of mobile sensors
applied to urban environment elements, such as public trans-
port, vehicles, taxi cabs, garbage trucks, or using sensors
carried by people, exploiting their mobility in urban areas.
The advantages of this approach are numerous, including the
smaller number of sensors required to dynamically cover larger
areas[1]. A people-centred approach is heavily dependent on
cooperation, and this method of sensing is generally referred
to as collaborative sensing.

The used sensors can be controlled or uncontrolled. The
controlled sensors are devices which route can be easily
controlled or predicted, being possible to cover a given area
that will allow to complete a sensing task. Uncontrolled sensors
are carried by people, applied in automobiles or in other
mobile nodes, and their routes cannot be easily predicted.
Despite the challenges, the advantages of using uncontrolled
mobile sensors have proven to overcome its limitations[4].
The role played by people in collaborative sensing systems
has, though, a major impact in this type of systems, both in
terms of scalability and diversity of applications that can be
supported[3].

In several published studies[3][5][6][7], the authors divide
the collaborative sensing in two groups, depending on the
methodology used: participatory and opportunistic. In partic-
ipatory sensing, the user is an active part in collecting data,
demanding high levels of explicit interaction. In opportunistic
sensing, the participant plays a passive role and the interaction
required for data collection is minimal or nonexistent.

B. Advantages of using Personal Mobile Devices

Personal mobile devices (mobile phones, smartphones and
tablets) are the mobile sensors that offer the best opportunities
for observing human motion. Thanks to rapid technological
developments, integrating numerous sensors and communi-
cation interfaces, these devices can be exploited for data
collecting in urban environment and about population motion.
In addition, the high and growing number of users of these
devices maximises the number of observed individuals, and
may reach millions of devices distributed throughout the world.
The participation of people becomes simpler, with no need of
carrying specific equipment since participants already use their
personal devices daily.978-1-4799-3060-9/14/$31.00 c�2014 IEEE



Due to its multiple communication technologies (GPRS,
HSPA+, LTE, Bluetooth), these devices are able to send the
collected data in a simple way, resulting in lower costs com-
pared to other equipment. Projects developed previously, using
mobile sensors applied in cars[8], use unsecured Wi-Fi access
points for data transmission. Most of the services available
on smartphones require an Internet connection, and most are
massively used (e.g. social networking and email), creating
communication opportunities for sending collected data. The
approach based on personal mobile devices maximises the
amount of collected data with no extra costs, neither need
for maintenance of the devices. Moreover, sensing tasks are
not restricted to a pre-defined time or to the lifetime of
fixed sensors. For these reasons, the focus of research has
been driven up to mobile sensing, using and exploiting these
devices’ capabilities.

C. Mobile Sensing Challenges

Consolvo et al.[9] found that users have some reserva-
tions considering the cession of their location, wondering
why this information is needed. Smartphones are directly
linked to the personal lives of its users and are constantly
pointing their location, compromising their privacy. Kapadia
et al.[6] addresses these problems by describing challenges
and discussing possible solutions. Shin et al. presents the
AnonySense[10] system, that authors describe as a privacy-
aware system for creating applications based on opportunistic
collaborative sensing in personal mobile devices. However, the
truth is that the privacy of users is practically impossible to
guarantee, as shown by recent results from some researches.
Movement patterns of an individual can be identified directly
through GPS samples, or indirectly, through the Wi-Fi access
points and GSM base stations[11].

In some cases, users of a collaborative sensing system
allow their personal device to serve the purposes of the system
without receiving any type of reward and abdicating some of
their privacy. However, to maximise and maintain the number
of participants over time, it becomes necessary to define
a motivating reward model that will achieve and retain an
adequate number of participants. The type of reward can vary
from financial rewards to the access to a service. If the reward
is attractive, the user may be willing to waive their privacy.
Social networking and other services use this type of strategy.

Moreover, there is also a technical challenge that compro-
mises the adherence of people to mobile sensing applications:
the use of some interfaces of mobile devices in sensing tasks,
such as the GPS, the Wi-Fi, and Bluetooth, involves high
energy consumption, with a strong impact on the autonomy
of the device. Although devices can be charged by users fre-
quently, the high energy consumption of sensing applications
for smartphones immediately condemns them to failure. Users
can abdicate their privacy without major reservations as long
as the reward is attractive, but not the autonomy of their
devices. Users are mostly very addicted to their smartphones,
so if an application dramatically reduces the autonomy of the
device, making it unavailable or forcing the user to charge it
constantly, this application will be uninstalled.

In order to overcome this challenge, we present a solution
for reducing energy consumption in mobile sensing applica-

tions for smartphones, using algorithms that exploit data from
inertial sensors of smartphones.

II. RELATED WORK

LifeMap[12] is an application developed for Android de-
vices, which uses smartphone sensors to generate context.
This application uses smartphone’s inertial sensors to provide
location information in closed environments. This information
is combined with GPS and Wi-Fi data to generate user daily
life context. The system does not require an infrastructure or
costly hardware and uses an event-based technique that reduces
power consumption by using a minimal required set of sensors
to define the context of a particular situation.

The LifeMap main feature is the ability to determine loca-
tion accurately, indoors at compartments level of a house or
building, creating a context map over the geographic map. The
LifeMap application generates user life contexts categorised
into four parts: Location: The user’s geographic position is
specified through the detected Wi-Fi access points information,
in order to identify the position accurately at the compart-
ments level; Activity: Defined by the user’s movement and
smartphone’s use; Connectivity: Displays the current network
connection status, GSM and Wi-Fi; Surroundings: It is a set of
circumstances around the user. The key concept in this project
is the ability to record the location in closed environments
using inertial sensors and the identical locations aggregation
(e.g. within the same compartment) using Wi-Fi hotspots.
In the adopted approach, the aggregation process refines the
location information based on historical data. To record indoors
motion it uses the smartphone’s accelerometer and digital
compass. When a user is in motion, information is collected
from both sensors and is used to determine the direction and
approximate the user’s current position, being complemented,
when possible, by the GPS signal. Users can view detailed
information about their points of interest on Google Maps and
upload their contexts or download other users’ contexts.

Moves[13] is an iPhone application developed by a com-
pany called ProtoGeo, which records the users’ physical
activity and identifies the type of motion, such as walking
or running. It also shows a daily routine map and timeline,
allowing people to realise their habits. The application does
not require users to start or stop the tracking, it constantly
runs in the background. The ProtoGeo’s goal is that Moves
becomes an everyday tool that makes the mainstream popula-
tion conscientious about their physical activity.

Sampo Karjalainen, Designer CEO of ProtoGeo, said,
"Moves is an example of how smartphones are becoming
increasingly context-aware. Today, the mobile phone can con-
stantly learn from its owner’s real-time situations and habits.
This information can help build better, personalized, end-user
apps [...]. As the app is so widely accessible, we are excited
by what the technology can offer and how the information
provided by Moves has a positive impact in the lives of
thousands, or hopefully millions, of users globally."[13]

Users don’t need to buy an additional device to use the
application, also it uses adaptive techniques to minimise energy
consumption, using, most of the time, data from the cellular
network, activating the GPS when detecting a known type of
movement by the accelerometer.



Despite the used techniques, on the application’s website
users are cautioned for the battery consumption, recommend-
ing that smartphones should be charged overnight. Tests on a
normal day of using an iPhone 4S with the Moves application
running constantly in the background, leads to only 14h of
autonomy. As observed by Liz Gannes, a Moves’ user, the
application has an impact on battery life, but not as much as
constant GPS tracking[13].

To address the problem of power consumption efficiency
of mobile sensing systems, in particular sensing of positioning
data from GPS, Wi-Fi, GSM or Bluetooth, several works
explore user movement detection using the accelerometer in
order to decrease sensors sampling rate[14][15][16][17]. None
of these works directly addresses the problem of smartphone-
based sensing in the context of human motion analysis.
In particular, in [14], the authors describe, implement and
evaluate a sensors’ power management system for mobile
devices in the context of human state recognition. The system
receives as input a description of all the states to be auto-
matically classified, as well as sensor management rules for
each state. Device battery life is improved by powering only
a minimum set of sensors depending on the user’s state and
using appropriate sensor duty cycles. A battery’s lifetime test
was conducted that proved the system to significantly reduce
the device energy consumption. Although it presents very
interesting results on power consumption, this system focus
on human activity recognition which involves a different set
of requirements on it concerns sensing parameterisation and on
the used set of sensors and thus it is not directly comparable to
sensing systems aiming to gather data about human mobility.

Alternatively, SensLoc [15] is a mobile location service
that comprises a robust place detection algorithm, a sensitive
movement detector and an on-demand path tracker. SensLoc
was evaluated using different data sets collected from both
real-life and scripted tours and has shown to consume sig-
nificantly less energy than algorithms that periodically collect
location data to provide the same information.

It is clear that the research community is well aware
of the energy-efficiency problem in sensing activities using
smartphones, but experimental results about the real-world
impact on energy consumption of the proposed solutions are
still limited. In this paper we address some of the variables
affecting the energy consumption in sensing of human mo-
bility and evaluate their impact through extensive real-world
experiments.

III. THE POWER CONSUMPTION PROBLEM

The battery’s lifetime depends on its capacity, the smart-
phone usage level and the hardware consumption. The chart
in Figure 1 presents the consumption1, in mA, of the main
interfaces on a smartphone.

It is noticeable through the table I and Figure 1 that among
the interfaces used in sensing tasks, the GPS, Bluetooth and
Wi-Fi, are those which represent the most significant impact
in the devices’ autonomy, increased by consumption of the
CPU required to use these interfaces. In Wi-Fi’s case, there is
energy consumption even in idle mode.

1Values measured using a industrial power monitor with 5 kHz sampling
rate, using the average power with lower standard deviation.
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Table I. CONSUMPTIONS PER INTERFACE

The values for Wi-Fi and GPS presented in table I were
obtained from a presentation made by Jeff Sharkey, a Google’s
software engineer, in 2009 at Google IO conference[18].
Bluetooth’s consumptions were obtained from Bluetooth v2.1
Class 2 modules’ data sheets, similar to those used in most
smartphones. Usage consumptions of mobile network interface
(GSM, UMTS, EDGE, . . . ) are not considered in this study
since the energy consumption of these interfaces is not affected
by the sensing tasks.
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Figure 1. Electric charge used in a smartphone per unit of time[18]

A. Interfaces’ Sampling: Continuous and Periodic

The interfaces’ sampling can be performed continuously
or periodically. In continuous mode the sampling tasks are
executed again as soon as the previous task returned the result,
while in periodic mode the execution of the sampling tasks are
controlled, for example, by timers.

Most of sensing applications do not require a continuous
sampling to achieve their purposes. In sensing tasks aiming
to observe the motion of humans, data is useful if it allows
analysing people motion over time in a certain physical space.
Therefore, reducing the interfaces’ use, through periodic sam-
pling, it is possible to reduce the power consumption. This
approach involves setting a sampling period for each interface,
in order to maintain the efficiency of data collection.

Defining the sampling periods requires the understanding
of which factors may influence the data collection efficiency.
The interfaces differ in characteristics, such as energy con-
sumption, access method and operation range.

The operation range of GSM is much higher than Wi-
Fi’s, therefore the sampling period for GSM should be longer,
but the energy consumed by the Wi-Fi is much higher. Other
aspect to take into account is the time that a scan takes to
be completed. A Bluetooth scan, for example, takes about 13
seconds to be completed, therefore using a sampling period
shorter than 13 seconds is inefficient.



Considering the interfaces’ characteristics, sampling peri-
ods have been defined in order to estimate consumption of an
approach based on periodic sampling.

Taking into account the energy consumption values shown
in Figure 1 and table I, the impact of continuous and periodic
sampling on the smartphone’s battery life has been estimated.
We obtained the values represented in the figure 2, which
reflect the consumption after 60 minutes. It is considered
a battery with 1200 mAh of capacity. The objective is to
estimate only the interfaces consumption, therefore the CPU’s
consumption discarded, and the LCD has been considered to
be turned off during the process.

The estimative suggests that continuous sampling com-
pletely drains the battery (1200 mAh) in about 3 hours,
confirming that a continuous sampling is not practicable.
Comparing with periodic sampling, we observe a significant
energy consumption reduction, which is reflected in the battery
lifetime of about ⇡10 hours. However, despite the significant
reduction, the energy consumption remains at unacceptable
levels.

WIFI GPS BLUETOOTH GSM Energia Consumida em 60 min (mAh) WIFI GPS BLUETOOTH GSM TOTAL
Inactivo (mA) 12 0 6 0 Inactivo 12.0 0.0 5.6 0.0 17.5
Em utilização (mA) 275 85 50 0 Em Utilização 55 15.6 32.5 0.0 103.1
Tempo de Scan (s) 1.2 11 13 0 Total 67.0 15.6 38.1 0.0 120.6

Consumo em 1200 mAh (%) 5.6 1.3 3.2 0.0 10.1
Timers (s) 10 60 20 20 22.9 7.1 4.2 0.0 34.7
Scan Automático (s) 6 5.6 1.3 3.2 0 10

Capacidade da Bateria (mAh) Consumo (mAh) Consumo por Hora (%) Tempo de Duração Bateria (h)
1200 120.6 10.1 9.9
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Figure 2. Estimation of the battery percentage consumed per hour in
continuous and periodic sampling. Sampling Periods: Wi-Fi 10 seconds; GPS
60 seconds; Bluetooth 20 seconds; GSM 20 seconds;

IV. OUR SOLUTION

Periodic sampling reduces the interfaces’ use in a linear
way over time. In our approach in addition to reduce the
sampling periods we intend to stop data collection when
unnecessary. According to the results obtained in other studies,
on average people are in motion for less than 20% of the time,
each day[12][19]. Therefore, by keeping the data collection at
a minimum level during the remaining ⇡80% of the day, a
significant reduction on energy consumption may be achieved.
Considering the users daily motion average time (20%) and
the consumption rate of the periodic sampling (10.1% of the
battery charge per hour) we estimate that the autonomy of the
battery can be extended up to 50 hours2.

The proposed energy saving solution exploits the two
aspects described above: periodic sampling of the sensors

2Not considering the consumption arising from the normal operation and
use of the smartphone.

accordingly to the type of phenomenon being observed (in our
case is human mobility), and the suspension of the sampling
process whenever the device is not moving. Figure 3 depicts
the general architecture of the system proposed to minimise
energy consumption. A prototype of this system has been
implemented as an Android application.

For controlling the sampling periods we use a set of
timers associated to each interface, and set the sampling period
accordingly to the characteristics of each interface. For motion
detection, we use the accelerometer which requires lower
energy consumption than any other interface, as shown in
Figure 1, being therefore an excellent tool to control the data
collection process.

Additionally it was necessary to address a challenge related
to the fact that the Android operating system suspends all
processes running when the smartphone enters standby mode
in order to save energy when the device is not being used.
However, for sensing applications this becomes a critical
problem as it interrupts the sensing tasks making it impossible
to perform any function or use the smartphone’s interfaces and
sensors for a long period of time.
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ACCELERATION XYZ
TIMERTIMERTIMERTIMER

Figure 3. Data collection controlled by motion detection through the analysis
of accelerometer data

A. Maintaining the Sensing Tasks Active

The solution for enabling long term sensing tasks involves
the use of the WakeLock of the Android’s PowerManager
Class. The WakeLock allows an application to maintain control
over the state of the device, and can keep resources active even
when the phone is not being used by the user.

However, using the WakeLock, even in partial mode,
involves high energy consumption. The Android’s documen-
tation itself warns the developers about this situation. The
consumption depends on the type of WakeLock used and the
time using it. Thus, it is recommended that it be acquired while
the task is being executed and then released.

Sensing tasks are periodic and must be performed while
motion exists. If the WakeLock is released after the first
execution, the CPU becomes inactive and the following tasks
can not be executed. If, on the other hand, the WakeLock is
not released, the continuous CPU operation will have a tremen-
dous impact on the device’s autonomy, because it constantly
consumes energy and other processes take advantage of the
CPU activity to perform their own tasks.



To minimise this problem, we used the motion detection
algorithm combined with an alarm system. If motion is not
detected for a certain period of time, the sensing tasks are
suspended and the WakeLock is released, allowing the CPU
to enter into idle mode. However, when the CPU is idle,
it is not possible to detect motion to restart the sensing
tasks. Therefore, we implemented an additional mechanism
that uses the Alarm Manager Class. This class provides access
to the alarms system service and we can schedule a periodic
execution of a particular method of our application. When the
alarm goes off, the Intent3 that has been registered for the
event is broadcasted by the system and our service is able to
restart the motion detection algorithm and the sensing tasks.

Through the use of the alarm, we can activate the CPU peri-
odically (e.g. every 2 minutes), acquire a WakeLock to keep the
CPU active, collect a few samples from the accelerometer and
analyse them to evaluate the state of motion. If no motion is
detected, the WakeLock is released immediately and the CPU
goes back into idle mode. If motion is detected in the pre-
analysis, the motion analysis algorithm enters in a continuous
mode and, while motion is detected, the CPU is kept active
as well as the regular sampling tasks. Later, if absence of
motion is detected for a certain period of time (e.g. 2 minutes),
the WakeLock is released and the CPU returns to idle mode
until the alarm goes off again. The operation of the described
algorithm is depicted in Figure 4.
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Figure 4. Motion detection algorithm states

B. Motion Detection

The proposed motion detection solution using the ac-
celerometers’ data is relatively simple, the challenge being
how to distinguish between the merely manipulation of the
device from the motion of its user. Our goal is not to clas-
sify or contextualise the type of user’s motion, but only to
detect whether the user is moving or not (walking, moving
on a bicycle, car, bus, etc.). The accelerometers integrated
into smartphones are very sensitive devices, detecting very
small differences between the linear acceleration of the device
and the gravitational field. Sampling the accelerometer’s pro-
gramming interface returns three values corresponding to the
acceleration on the three axes (X, Y, and Z), and measured in
m/s2. These values are positive or negative, depending on the
movement of the smartphone. Ideally, for a phone placed on a

3An intent is an abstract description of an operation to be performed. It
can be used with startActivity to launch an Activity, broadcastIntent to send
it to any interested BroadcastReceiver components, and startService(Intent)
or bindService(Intent, ServiceConnection, int) to communicate with a back-
ground Service.

levelled surface, the readings would be zero in X and Y, and
-9.81 in Z (acceleration of gravity). However, in practice, the
readings are affected by noise and, due to the high sensitivity
of the sensor, also by very light vibrations. Even the slightest
movements results in significant variations in the sampled
values.
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Figure 5. Motion detection algorithm block diagram

Our solution to distinguish between real motion of the user
and other situations is depicted in Figure 5. First, readings
obtained at 1 sample/second, from the three axes, are fed into
a Kalman filter aiming to equalise the different sensibilities
of the sensor on the three axes and to eliminate the their
bias. This filter generates a sequence of filtered values, at 1
sample/second, calculated based on a set of previous sam-
ples. These sequences are then used to calculate the Linear
Acceleration Magnitude (LAM). The LAM is represented by
a single non-negative value that represents the magnitude of
the acceleration vector. In our experiments we observed the
temporal variation of the LAM (see Figure 6) and found that
it exhibits large peaks and large variations while a user is in
motion. We then resorted to an additional filter for removing
extremely large values (outliers) before calculating the stan-
dard deviation of each sequence of 10 samples. Whenever
the standard deviation is lower than a predefined threshold,
absence of motion is declared. The output of this sub-system
is a “motion indicator” value updated every 10 seconds (see
Figure 6).
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Time:4:23:9 0.035057303 0.2100866452667 0.035057303 0.1784520761674 0.035057303 0.2165296583267 0.22
Time:4:23:10 0.13736832 0.2100866452667 0.13736832 0.1784520761674 0.13736832 0.2165296583267 0.22
Time:4:23:10 0.35546485 0.2100866452667 0.35546485 0.1784520761674 0.35546485 0.2165296583267 0.22
Time:4:23:10 0.1950963 0.2100866452667 0.1950963 0.1784520761674 0.1950963 0.2165296583267 0.22
Time:4:23:10 0.17029858 0.2100866452667 0.17029858 0.1784520761674 0.17029858 0.2165296583267 0.22
Time:4:23:11 0.07964756 0.2100866452667 0.07964756 0.1784520761674 0.07964756 0.2165296583267 0.22
Time:4:23:11 0.24025974 0.2100866452667 0.24025974 0.1784520761674 0.24025974 0.2165296583267 0.22
Time:4:23:11 0.04287681 0.2100866452667 0.04287681 0.1784520761674 0.04287681 0.2165296583267 0.22
Time:4:23:11 0.10095047 0.2100866452667 0.10095047 0.1784520761674 0.10095047 0.2165296583267 0.22
Time:4:23:12 0.18593247 0.2100866452667 0.18593247 0.1784520761674 0.18593247 0.2165296583267 0.22
Time:4:23:12 0.17204067 0.2100866452667 0.17204067 0.1784520761674 0.17204067 0.2165296583267 0.22
Time:4:23:12 0.17536493 0.2100866452667 0.17536493 0.1784520761674 0.17536493 0.2165296583267 0.22
Time:4:23:12 0.0992073 0.2100866452667 0.0992073 0.1784520761674 0.0992073 0.2165296583267 0.22
Time:4:23:13 0.3524175 0.2100866452667 0.3524175 0.1784520761674 0.3524175 0.2165296583267 0.22
Time:4:23:13 0.18730485 0.2100866452667 0.18730485 0.1784520761674 0.18730485 0.2165296583267 0.22
Time:4:23:13 0.19227992 0.2100866452667 0.19227992 0.1784520761674 0.19227992 0.2165296583267 0.22
Time:4:23:13 0.22482084 0.2100866452667 0.22482084 0.1784520761674 0.22482084 0.2165296583267 0.22
Time:4:23:13 0.07620633 0.2100866452667 0.07620633 0.1784520761674 0.07620633 0.2165296583267 0.22
Time:4:23:14 0.1649029 0.2188648841556 0.1649029 0.1790172593949 0.1649029 0.2577594982282 0.22
Time:4:23:14 0.25953194 0.2200912928864 0.25953194 0.1793380402903 0.25953194 0.2577594982282 0.22
Time:4:23:14 0.24252053 0.2200912928864 0.24252053 0.1793380402903 0.24252053 0.2577594982282 0.22
Time:4:23:14 0.23898809 0.2200912928864 0.23898809 0.1793380402903 0.23898809 0.2577594982282 0.22
Time:4:23:15 0.33836505 0.2200912928864 0.33836505 0.1793380402903 0.33836505 0.2577594982282 0.22
Time:4:23:15 0.45680508 0.2200912928864 0.45680508 0.1793380402903 0.45680508 0.2577594982282 0.22
Time:4:23:15 0.16236052 0.2200912928864 0.16236052 0.1793380402903 0.16236052 0.2577594982282 0.22
Time:4:23:15 0.20409153 0.2200912928864 0.20409153 0.1793380402903 0.20409153 0.2577594982282 0.22
Time:4:23:16 0.20545034 0.2200912928864 0.20545034 0.1793380402903 0.20545034 0.2577594982282 0.22
Time:4:23:16 0.11612658 0.2200912928864 0.11612658 0.1793380402903 0.11612658 0.2577594982282 0.22
Time:4:23:16 0.20245062 0.2200912928864 0.20245062 0.1793380402903 0.20245062 0.2577594982282 0.22
Time:4:23:16 0.08781196 0.2200912928864 0.08781196 0.1793380402903 0.08781196 0.2577594982282 0.22
Time:4:23:17 0.11619589 0.2200912928864 0.11619589 0.1793380402903 0.11619589 0.2577594982282 0.22
Time:4:23:17 0.38006243 0.2200912928864 0.38006243 0.1793380402903 0.38006243 0.2577594982282 0.22
Time:4:23:17 0.56401163 0.2200912928864 0.56401163 0.1793380402903 0.56401163 0.2577594982282 0.22
Time:4:23:17 0.11258133 0.2200912928864 0.11258133 0.1793380402903 0.11258133 0.2577594982282 0.22
Time:4:23:18 0.25171345 0.2200912928864 0.25171345 0.1793380402903 0.25171345 0.2577594982282 0.22
Time:4:23:18 0.097822644 0.2200912928864 0.097822644 0.1793380402903 0.097822644 0.2577594982282 0.22
Time:4:23:18 0.35567534 0.2200912928864 0.35567534 0.1793380402903 0.35567534 0.2577594982282 0.22
Time:4:23:18 0.68150353 0.2200912928864 0.68150353 0.1793380402903 0.68150353 0.2577594982282 0.22
Time:4:23:19 1.3721197 0.2200912928864 0.2200912928864 0.1793380402903 1.3721197 0.2577594982282 0.22
Time:4:23:19 0.861206 0.2200912928864 0.2200912928864 0.1793380402903 0.861206 0.2577594982282 0.22
Time:4:23:19 0.6148555 0.2200912928864 0.6148555 0.1793380402903 0.6148555 0.2577594982282 0.22
Time:4:23:19 0.25667268 0.2200912928864 0.25667268 0.1793380402903 0.25667268 0.2577594982282 0.22
Time:4:23:19 0.15835096 0.2200912928864 0.15835096 0.1793380402903 0.15835096 0.2577594982282 0.22
Time:4:23:20 0.063340746 0.2200912928864 0.063340746 0.1793380402903 0.063340746 0.2577594982282 0.22
Time:4:23:20 0.08593147 0.2200912928864 0.08593147 0.1793380402903 0.08593147 0.2577594982282 0.22
Time:4:23:20 0.027176619 0.2200912928864 0.027176619 0.1793380402903 0.027176619 0.2577594982282 0.22
Time:4:23:20 0.078559615 0.2200912928864 0.078559615 0.1793380402903 0.078559615 0.2577594982282 0.22
Time:4:23:21 0.047633294 0.2200912928864 0.047633294 0.1793380402903 0.047633294 0.2577594982282 0.22
Time:4:23:21 0.18482554 0.2200912928864 0.18482554 0.1793380402903 0.18482554 0.2577594982282 0.22
Time:4:23:21 0.10154212 0.2200912928864 0.10154212 0.1793380402903 0.10154212 0.2577594982282 0.22
Time:4:23:21 0.104695044 0.2200912928864 0.104695044 0.1793380402903 0.104695044 0.2577594982282 0.22
Time:4:23:22 0.028824976 0.2200912928864 0.028824976 0.1793380402903 0.028824976 0.2577594982282 0.22
Time:4:23:22 0.07590295 0.2200912928864 0.07590295 0.1793380402903 0.07590295 0.2577594982282 0.22
Time:4:23:22 0.056378063 0.2200912928864 0.056378063 0.1793380402903 0.056378063 0.2577594982282 0.22
Time:4:23:22 0.022551225 0.2200912928864 0.022551225 0.1793380402903 0.022551225 0.2577594982282 0.22
Time:4:23:23 0.009020212 0.2200912928864 0.009020212 0.1793380402903 0.009020212 0.2577594982282 0.22
Time:4:23:23 0.12255586 0.2200912928864 0.12255586 0.1793380402903 0.12255586 0.2577594982282 0.22
Time:4:23:23 0.049022336 0.2200912928864 0.049022336 0.1793380402903 0.049022336 0.2577594982282 0.22
Time:4:23:23 0.01960892 0.2200912928864 0.01960892 0.1793380402903 0.01960892 0.2577594982282 0.22
Time:4:23:24 0.06162766 0.2200912928864 0.06162766 0.1793380402903 0.06162766 0.2577594982282 0.22
Time:4:23:24 0.036973733 0.2200912928864 0.036973733 0.1793380402903 0.036973733 0.2577594982282 0.22
Time:4:23:24 0.04657242 0.2200912928864 0.04657242 0.1793380402903 0.04657242 0.2577594982282 0.22
Time:4:23:24 0.12400076 0.2200912928864 0.12400076 0.1793380402903 0.12400076 0.2577594982282 0.22
Time:4:23:25 0.07282666 0.0702056628044 0.07282666 0.0702056628044 0.07282666 0.0439027592498 0.22
Time:4:23:25 0.14426596 0.0702056628044 0.14426596 0.0702056628044 0.14426596 0.0439027592498 0.22
Time:4:23:25 0.046174426 0.0702056628044 0.046174426 0.0702056628044 0.046174426 0.0439027592498 0.22
Time:4:23:25 0.12395399 0.0702056628044 0.12395399 0.0702056628044 0.12395399 0.0439027592498 0.22
Time:4:23:25 0.049581554 0.0702056628044 0.049581554 0.0702056628044 0.049581554 0.0439027592498 0.22
Time:4:23:26 0.019832592 0.0702056628044 0.019832592 0.0702056628044 0.019832592 0.0439027592498 0.22
Time:4:23:26 0.007933035 0.0702056628044 0.007933035 0.0702056628044 0.007933035 0.0439027592498 0.22
Time:4:23:26 0.0031732142 0.0702056628044 0.0031732142 0.0702056628044 0.0031732142 0.0439027592498 0.22
Time:4:23:26 0.061389636 0.0702056628044 0.061389636 0.0702056628044 0.061389636 0.0439027592498 0.22
Time:4:23:27 0.024555665 0.0702056628044 0.024555665 0.0702056628044 0.024555665 0.0439027592498 0.22
Time:4:23:27 0.13276583 0.0702056628044 0.13276583 0.0702056628044 0.13276583 0.0439027592498 0.22
Time:4:23:27 0.06366403 0.0702056628044 0.06366403 0.0702056628044 0.06366403 0.0439027592498 0.22
Time:4:23:27 0.13204142 0.0702056628044 0.13204142 0.0702056628044 0.13204142 0.0439027592498 0.22
Time:4:23:28 0.052816633 0.0702056628044 0.052816633 0.0702056628044 0.052816633 0.0439027592498 0.22
Time:4:23:28 0.021126784 0.0702056628044 0.021126784 0.0702056628044 0.021126784 0.0439027592498 0.22
Time:4:23:28 0.17691122 0.0702056628044 0.17691122 0.0702056628044 0.17691122 0.0439027592498 0.22
Time:4:23:28 0.07076442 0.0702056628044 0.07076442 0.0702056628044 0.07076442 0.0439027592498 0.22
Time:4:23:29 0.05841514 0.0702056628044 0.05841514 0.0702056628044 0.05841514 0.0439027592498 0.22
Time:4:23:29 0.041899003 0.0702056628044 0.041899003 0.0702056628044 0.041899003 0.0439027592498 0.22
Time:4:23:29 0.045289073 0.0702056628044 0.045289073 0.0702056628044 0.045289073 0.0439027592498 0.22
Time:4:23:29 0.043290544 0.0702056628044 0.043290544 0.0702056628044 0.043290544 0.0439027592498 0.22
Time:4:23:30 0.0439945 0.0702056628044 0.0439945 0.0702056628044 0.0439945 0.0439027592498 0.22
Time:4:23:30 0.12364298 0.0702056628044 0.12364298 0.0702056628044 0.12364298 0.0439027592498 0.22
Time:4:23:30 0.07307407 0.0702056628044 0.07307407 0.0702056628044 0.07307407 0.0439027592498 0.22
Time:4:23:30 0.029229492 0.0702056628044 0.029229492 0.0702056628044 0.029229492 0.0439027592498 0.22
Time:4:23:31 0.011691798 0.0702056628044 0.011691798 0.0702056628044 0.011691798 0.0439027592498 0.22
Time:4:23:31 0.13556673 0.0702056628044 0.13556673 0.0702056628044 0.13556673 0.0439027592498 0.22
Time:4:23:31 0.110891454 0.0702056628044 0.110891454 0.0702056628044 0.110891454 0.0439027592498 0.22
Time:4:23:31 0.10519429 0.0702056628044 0.10519429 0.0702056628044 0.10519429 0.0439027592498 0.22
Time:4:23:31 0.04207779 0.0702056628044 0.04207779 0.0702056628044 0.04207779 0.0439027592498 0.22
Time:4:23:32 0.06679722 0.0702056628044 0.06679722 0.0702056628044 0.06679722 0.0439027592498 0.22
Time:4:23:32 0.12543003 0.0702056628044 0.12543003 0.0702056628044 0.12543003 0.0439027592498 0.22
Time:4:23:32 0.050172057 0.0702056628044 0.050172057 0.0702056628044 0.050172057 0.0439027592498 0.22
Time:4:23:32 0.020068944 0.0702056628044 0.020068944 0.0702056628044 0.020068944 0.0439027592498 0.22
Time:4:23:33 0.062231828 0.0702056628044 0.062231828 0.0702056628044 0.062231828 0.0439027592498 0.22
Time:4:23:33 0.036746413 0.0702056628044 0.036746413 0.0702056628044 0.036746413 0.0439027592498 0.22
Time:4:23:33 0.13659817 0.0702056628044 0.13659817 0.0702056628044 0.13659817 0.0439027592498 0.22
Time:4:23:33 0.06123586 0.0702056628044 0.06123586 0.0702056628044 0.06123586 0.0439027592498 0.22
Time:4:23:34 0.07851775 0.0702056628044 0.07851775 0.0702056628044 0.07851775 0.0439027592498 0.22
Time:4:23:34 0.092496276 0.0702056628044 0.092496276 0.0702056628044 0.092496276 0.0439027592498 0.22
Time:4:23:34 0.07127138 0.0702056628044 0.07127138 0.0702056628044 0.07127138 0.0439027592498 0.22
Time:4:23:34 0.039780065 0.0702056628044 0.039780065 0.0702056628044 0.039780065 0.0439027592498 0.22
Time:4:23:35 0.01591195 0.0702056628044 0.01591195 0.0702056628044 0.01591195 0.0439027592498 0.22
Time:4:23:35 0.13596267 0.0702056628044 0.13596267 0.0702056628044 0.13596267 0.0439027592498 0.22
Time:4:23:35 0.09800028 0.0702056628044 0.09800028 0.0702056628044 0.09800028 0.0439027592498 0.22
Time:4:23:35 0.09077852 0.0690785744267 0.09077852 0.0690785744267 0.09077852 0.0439027592498 0.22
Time:4:23:36 0.036311593 0.0690785744267 0.036311593 0.0690785744267 0.036311593 0.0454949330141 0.22
Time:4:23:36 0.12840427 0.0690785744267 0.12840427 0.0690785744267 0.12840427 0.0454949330141 0.22
Time:4:23:36 0.05136199 0.0690785744267 0.05136199 0.0690785744267 0.05136199 0.0454949330141 0.22
Time:4:23:36 0.10374532 0.0690785744267 0.10374532 0.0690785744267 0.10374532 0.0454949330141 0.22
Time:4:23:37 0.071478084 0.0690785744267 0.071478084 0.0690785744267 0.071478084 0.0454949330141 0.22
Time:4:23:37 0.028591383 0.0690785744267 0.028591383 0.0690785744267 0.028591383 0.0454949330141 0.22
Time:4:23:37 0.12707312 0.0690785744267 0.12707312 0.0690785744267 0.12707312 0.0454949330141 0.22
Time:4:23:37 0.13270415 0.0690785744267 0.13270415 0.0690785744267 0.13270415 0.0454949330141 0.22
Time:4:23:37 0.12767458 0.0690785744267 0.12767458 0.0690785744267 0.12767458 0.0454949330141 0.22
Time:4:23:38 0.051069856 0.0690785744267 0.051069856 0.0690785744267 0.051069856 0.0454949330141 0.22
Time:4:23:38 0.020427993 0.0690785744267 0.020427993 0.0690785744267 0.020427993 0.0454949330141 0.22
Time:4:23:38 0.061303273 0.0690785744267 0.061303273 0.0690785744267 0.061303273 0.0454949330141 0.22
Time:4:23:38 0.09833406 0.0690785744267 0.09833406 0.0690785744267 0.09833406 0.0454949330141 0.22
Time:4:23:39 0.022018015 0.0690785744267 0.022018015 0.0690785744267 0.022018015 0.0454949330141 0.22
Time:4:23:39 0.052502364 0.0690785744267 0.052502364 0.0690785744267 0.052502364 0.0454949330141 0.22
Time:4:23:39 0.040291373 0.0690785744267 0.040291373 0.0690785744267 0.040291373 0.0454949330141 0.22
Time:4:23:39 0.123570405 0.0690785744267 0.123570405 0.0690785744267 0.123570405 0.0454949330141 0.22
Time:4:23:40 0.08360602 0.0690785744267 0.08360602 0.0690785744267 0.08360602 0.0454949330141 0.22
Time:4:23:40 0.1064855 0.0690785744267 0.1064855 0.0690785744267 0.1064855 0.0454949330141 0.22
Time:4:23:40 0.0425941 0.0690785744267 0.0425941 0.0690785744267 0.0425941 0.0454949330141 0.22
Time:4:23:40 0.017037736 0.0690785744267 0.017037736 0.0690785744267 0.017037736 0.0454949330141 0.22
Time:4:23:41 0.006815 0.0690785744267 0.006815 0.0690785744267 0.006815 0.0454949330141 0.22
Time:4:23:41 0.0027259572 0.0690785744267 0.0027259572 0.0690785744267 0.0027259572 0.0454949330141 0.22
Time:4:23:41 0.20224392 0.0690785744267 0.20224392 0.0690785744267 0.20224392 0.0454949330141 0.22
Time:4:23:41 0.04584497 0.0690785744267 0.04584497 0.0690785744267 0.04584497 0.0454949330141 0.22
Time:4:23:42 0.1191727 0.0690785744267 0.1191727 0.0690785744267 0.1191727 0.0454949330141 0.22
Time:4:23:42 0.047669034 0.0690785744267 0.047669034 0.0690785744267 0.047669034 0.0454949330141 0.22
Time:4:23:42 0.019067593 0.0690785744267 0.019067593 0.0690785744267 0.019067593 0.0454949330141 0.22
Time:4:23:42 0.0611383 0.0690785744267 0.0611383 0.0690785744267 0.0611383 0.0454949330141 0.22
Time:4:23:43 0.024455315 0.0690785744267 0.024455315 0.0690785744267 0.024455315 0.0454949330141 0.22
Time:4:23:43 0.06191842 0.0690785744267 0.06191842 0.0690785744267 0.06191842 0.0454949330141 0.22
Time:4:23:43 0.024767935 0.0690785744267 0.024767935 0.0690785744267 0.024767935 0.0454949330141 0.22
Time:4:23:43 0.11281145 0.0690785744267 0.11281145 0.0690785744267 0.11281145 0.0454949330141 0.22
Time:4:23:43 0.1235702 0.0690785744267 0.1235702 0.0690785744267 0.1235702 0.0454949330141 0.22
Time:4:23:44 0.0836228 0.0690785744267 0.0836228 0.0690785744267 0.0836228 0.0454949330141 0.22
Time:4:23:44 0.03940786 0.0690785744267 0.03940786 0.0690785744267 0.03940786 0.0454949330141 0.22
Time:4:23:44 0.13177715 0.0690785744267 0.13177715 0.0690785744267 0.13177715 0.0454949330141 0.22
Time:4:23:44 0.052710854 0.0690785744267 0.052710854 0.0690785744267 0.052710854 0.0454949330141 0.22
Time:4:23:45 0.021084411 0.0690785744267 0.021084411 0.0690785744267 0.021084411 0.0454949330141 0.22
Time:4:23:45 0.12867309 0.0690785744267 0.12867309 0.0690785744267 0.12867309 0.0454949330141 0.22
Time:4:23:45 0.05146915 0.0690785744267 0.05146915 0.0690785744267 0.05146915 0.0454949330141 0.22
Time:4:23:45 0.05512021 0.0690785744267 0.05512021 0.0690785744267 0.05512021 0.0454949330141 0.22
Time:4:23:46 0.022048803 0.0690785744267 0.022048803 0.0690785744267 0.022048803 0.0454949330141 0.22
Time:4:23:46 0.053057022 0.0690785744267 0.053057022 0.0690785744267 0.053057022 0.0454949330141 0.22
Time:4:23:46 0.040119212 0.0644183192733 0.040119212 0.0644183192733 0.040119212 0.0454949330141 0.22
Time:4:23:46 0.016047684 0.0644183192733 0.016047684 0.0644183192733 0.016047684 0.0454949330141 0.22
Time:4:23:47 0.006419074 0.0644183192733 0.006419074 0.0644183192733 0.006419074 0.0475352011588 0.22
Time:4:23:47 0.13592356 0.0644183192733 0.13592356 0.0644183192733 0.13592356 0.0475352011588 0.22
Time:4:23:47 0.061912995 0.0644183192733 0.061912995 0.0644183192733 0.061912995 0.0475352011588 0.22
Time:4:23:47 0.14883167 0.0644183192733 0.14883167 0.0644183192733 0.14883167 0.0475352011588 0.22
Time:4:23:48 0.045073092 0.0644183192733 0.045073092 0.0644183192733 0.045073092 0.0475352011588 0.22
Time:4:23:48 0.07056517 0.0644183192733 0.07056517 0.0644183192733 0.07056517 0.0475352011588 0.22
Time:4:23:48 0.17212312 0.0644183192733 0.17212312 0.0644183192733 0.17212312 0.0475352011588 0.22
Time:4:23:48 0.068849236 0.0644183192733 0.068849236 0.0644183192733 0.068849236 0.0475352011588 0.22
Time:4:23:49 0.027539624 0.0644183192733 0.027539624 0.0644183192733 0.027539624 0.0475352011588 0.22
Time:4:23:49 0.060104318 0.0644183192733 0.060104318 0.0644183192733 0.060104318 0.0475352011588 0.22
Time:4:23:49 0.12180026 0.0644183192733 0.12180026 0.0644183192733 0.12180026 0.0475352011588 0.22
Time:4:23:49 0.048720103 0.0644183192733 0.048720103 0.0644183192733 0.048720103 0.0475352011588 0.22
Time:4:23:50 0.06782576 0.0644183192733 0.06782576 0.0644183192733 0.06782576 0.0475352011588 0.22
Time:4:23:50 0.036080785 0.0644183192733 0.036080785 0.0644183192733 0.036080785 0.0475352011588 0.22
Time:4:23:50 0.0754576 0.0644183192733 0.0754576 0.0644183192733 0.0754576 0.0475352011588 0.22
Time:4:23:50 0.031157684 0.0644183192733 0.031157684 0.0644183192733 0.031157684 0.0475352011588 0.22
Time:4:23:50 0.012463645 0.0644183192733 0.012463645 0.0644183192733 0.012463645 0.0475352011588 0.22
Time:4:23:51 0.004985839 0.0644183192733 0.004985839 0.0644183192733 0.004985839 0.0475352011588 0.22
Time:4:23:51 0.0019947167 0.0644183192733 0.0019947167 0.0644183192733 0.0019947167 0.0475352011588 0.22
Time:4:23:51 7.98E-04 0.0644183192733 8E-04 0.0644183192733 8E-04 0.0475352011588 0.22
Time:4:23:51 0.060972217 0.0644183192733 0.060972217 0.0644183192733 0.060972217 0.0475352011588 0.22
Time:4:23:52 0.03690338 0.0644183192733 0.03690338 0.0644183192733 0.03690338 0.0475352011588 0.22
Time:4:23:52 0.014761925 0.0644183192733 0.014761925 0.0644183192733 0.014761925 0.0475352011588 0.22
Time:4:23:52 0.06719589 0.0644183192733 0.06719589 0.0644183192733 0.06719589 0.0475352011588 0.22
Time:4:23:52 0.09570503 0.0644183192733 0.09570503 0.0644183192733 0.09570503 0.0475352011588 0.22
Time:4:23:53 0.023010254 0.0644183192733 0.023010254 0.0644183192733 0.023010254 0.0475352011588 0.22
Time:4:23:53 0.16697693 0.0644183192733 0.16697693 0.0644183192733 0.16697693 0.0475352011588 0.22
Time:4:23:53 0.10665095 0.0644183192733 0.10665095 0.0644183192733 0.10665095 0.0475352011588 0.22
Time:4:23:53 0.042303603 0.0644183192733 0.042303603 0.0644183192733 0.042303603 0.0475352011588 0.22
Time:4:23:54 0.016921442 0.0644183192733 0.016921442 0.0644183192733 0.016921442 0.0475352011588 0.22
Time:4:23:54 0.12276985 0.0644183192733 0.12276985 0.0644183192733 0.12276985 0.0475352011588 0.22
Time:4:23:54 0.04910794 0.0644183192733 0.04910794 0.0644183192733 0.04910794 0.0475352011588 0.22
Time:4:23:54 0.12337647 0.0644183192733 0.12337647 0.0644183192733 0.12337647 0.0475352011588 0.22
Time:4:23:55 0.014819926 0.0644183192733 0.014819926 0.0644183192733 0.014819926 0.0475352011588 0.22
Time:4:23:55 0.1276498 0.0644183192733 0.1276498 0.0644183192733 0.1276498 0.0475352011588 0.22
Time:4:23:55 0.07154995 0.0644183192733 0.07154995 0.0644183192733 0.07154995 0.0475352011588 0.22
Time:4:23:55 0.032679606 0.0644183192733 0.032679606 0.0644183192733 0.032679606 0.0475352011588 0.22
Time:4:23:55 0.013071652 0.0644183192733 0.013071652 0.0644183192733 0.013071652 0.0475352011588 0.22
Time:4:23:56 0.1226915 0.0644183192733 0.1226915 0.0644183192733 0.1226915 0.0475352011588 0.22
Time:4:23:56 0.09441632 0.0644183192733 0.09441632 0.0644183192733 0.09441632 0.0475352011588 0.22
Time:4:23:56 0.12825681 0.0644183192733 0.12825681 0.0644183192733 0.12825681 0.0475352011588 0.22
Time:4:23:56 0.051302828 0.0644183192733 0.051302828 0.0644183192733 0.051302828 0.0475352011588 0.22
Time:4:23:57 0.06093706 0.0644183192733 0.06093706 0.0644183192733 0.06093706 0.0475352011588 0.22
Time:4:23:57 0.024374463 1.2717765112444 1.2717765112444 1.37026344956 0.0475352011588 0.22
Time:4:23:57 0.07056561 1.2717765112444 1.2717765112444 1.37026344956 1.2389687312957 0.22
Time:4:23:57 0.15371887 1.2717765112444 1.2717765112444 1.37026344956 0.15371887 1.2389687312957 0.22
Time:4:23:58 0.05393762 1.2717765112444 1.2717765112444 1.37026344956 1.2389687312957 0.22
Time:4:23:58 0.13447258 1.2717765112444 1.2717765112444 1.37026344956 0.13447258 1.2389687312957 0.22
Time:4:23:58 0.06407973 1.2717765112444 1.2717765112444 1.37026344956 1.2389687312957 0.22
Time:4:23:58 0.1042928 1.2717765112444 1.2717765112444 1.37026344956 0.1042928 1.2389687312957 0.22
Time:4:23:59 0.0685705 1.2717765112444 1.2717765112444 1.37026344956 1.2389687312957 0.22
Time:4:23:59 0.12512843 1.2717765112444 1.2717765112444 1.37026344956 0.12512843 1.2389687312957 0.22
Time:4:23:59 0.0500515 1.2717765112444 1.2717765112444 1.37026344956 1.2389687312957 0.22
Time:4:23:59 0.0610525 1.2717765112444 1.2717765112444 1.37026344956 1.2389687312957 0.22
Time:4:24:0 0.024421 1.2717765112444 1.2717765112444 1.37026344956 1.2389687312957 0.22
Time:4:24:0 0.05214224 1.2717765112444 1.2717765112444 1.37026344956 1.2389687312957 0.22
Time:4:24:0 0.020856895 1.2717765112444 1.2717765112444 1.37026344956 1.2389687312957 0.22
Time:4:24:0 0.008342758 1.2717765112444 1.2717765112444 1.37026344956 1.2389687312957 0.22
Time:4:24:1 0.13541433 1.2717765112444 1.2717765112444 1.37026344956 0.13541433 1.2389687312957 0.22
Time:4:24:1 1.301252 1.2717765112444 1.301252 1.37026344956 1.301252 1.2389687312957 0.22
Time:4:24:1 5.0616145 1.2717765112444 1.2717765112444 1.37026344956 1.2389687312957 0.22
Time:4:24:1 2.6225815 1.2717765112444 1.2717765112444 1.37026344956 1.2389687312957 0.22
Time:4:24:1 1.3933146 1.2717765112444 1.3933146 1.37026344956 DESVIO PADRÃO 1.3933146 1.2389687312957 0.22
Time:4:24:2 1.9021434 1.2717765112444 1.5572087844865 1.9021434 1.37026344956 0.4301728590737 0.43 1.9021434 1.2389687312957 0.22
Time:4:24:2 1.6517295 1.2717765112444 1.5572087844865 1.6517295 1.37026344956 0.4301728590737 Média 1.6517295 1.2389687312957 0.22
Time:4:24:2 2.9989266 1.2717765112444 1.5572087844865 1.37026344956 0.4301728590737 1.2389687312957 0.22
Time:4:24:2 3.373895 1.2717765112444 1.5572087844865 1.37026344956 0.4301728590737 1.2389687312957 0.22
Time:4:24:3 1.7776392 1.2717765112444 1.5572087844865 1.7776392 1.37026344956 0.4301728590737 1.7776392 1.2389687312957 0.22
Time:4:24:3 0.69328773 1.2717765112444 1.5572087844865 0.69328773 1.37026344956 0.4301728590737 0.69328773 1.2389687312957 0.22
Time:4:24:3 1.1775789 1.2717765112444 1.5572087844865 1.1775789 1.37026344956 0.4301728590737 1.1775789 1.2389687312957 0.22
Time:4:24:3 2.344012 1.2717765112444 1.5572087844865 2.344012 1.37026344956 0.4301728590737 2.344012 1.2389687312957 0.22
Time:4:24:4 1.1629317 1.2717765112444 1.5572087844865 1.1629317 1.37026344956 0.4301728590737 1.1629317 1.2389687312957 0.22
Time:4:24:4 1.5801008 1.2717765112444 1.5572087844865 1.5801008 1.37026344956 0.4301728590737 1.5801008 1.2389687312957 0.22
Time:4:24:4 1.1736332 1.2717765112444 1.5572087844865 1.1736332 1.37026344956 0.4301728590737 1.1736332 1.2389687312957 0.22
Time:4:24:4 2.3182883 1.2717765112444 1.5572087844865 2.3182883 1.37026344956 0.4301728590737 2.3182883 1.2389687312957 0.22
Time:4:24:5 2.767708 1.2717765112444 1.5572087844865 1.37026344956 0.4301728590737 1.2389687312957 0.22
Time:4:24:5 1.1122122 1.2717765112444 1.5572087844865 1.1122122 1.37026344956 0.4301728590737 1.1122122 1.2389687312957 0.22
Time:4:24:5 0.59753525 1.2717765112444 1.5572087844865 0.59753525 1.37026344956 0.4301728590737 0.59753525 1.2389687312957 0.22
Time:4:24:5 1.7605835 1.2717765112444 1.5572087844865 1.7605835 1.37026344956 0.4301728590737 1.7605835 1.2389687312957 0.22
Time:4:24:6 1.0908226 1.2717765112444 1.5572087844865 1.0908226 1.37026344956 0.4301728590737 1.0908226 1.2389687312957 0.22
Time:4:24:6 3.5319118 1.2717765112444 1.5572087844865 1.37026344956 0.4301728590737 1.2389687312957 0.22
Time:4:24:6 2.0968177 1.2717765112444 1.5572087844865 2.0968177 1.37026344956 0.4301728590737 2.0968177 1.2389687312957 0.22
Time:4:24:6 0.921223 1.2717765112444 1.5572087844865 0.921223 1.37026344956 0.4301728590737 0.921223 1.2389687312957 0.22
Time:4:24:7 0.3948498 1.2717765112444 1.5572087844865 0.3948498 1.37026344956 0.4301728590737 0.3948498 1.2389687312957 0.22
Time:4:24:7 1.3146795 1.2717765112444 1.5572087844865 1.3146795 1.37026344956 0.4301728590737 1.3146795 1.2389687312957 0.22
Time:4:24:7 2.2336671 1.2717765112444 1.5572087844865 2.2336671 1.37026344956 0.4301728590737 2.2336671 1.2389687312957 0.22
Time:4:24:7 3.803323 1.2717765112444 1.5572087844865 1.37026344956 0.4301728590737 1.2389687312957 0.22
Time:4:24:8 1.9202588 1.2717765112444 1.5572087844865 1.9202588 1.37026344956 0.4301728590737 1.9202588 1.2389687312957 0.22
Time:4:24:8 0.60200334 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:8 2.2052884 2.001371956 1.5572087844865 2.2052884 1.6787685755556 0.4301728590737 2.2052884 1.5115283203268 0.22
Time:4:24:8 2.353951 2.001371956 1.5572087844865 2.353951 1.6787685755556 0.4301728590737 2.353951 1.5115283203268 0.22
Time:4:24:8 0.76548314 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:9 1.5436116 2.001371956 1.5572087844865 1.5436116 1.6787685755556 0.4301728590737 1.5436116 1.5115283203268 0.22
Time:4:24:9 0.88580734 2.001371956 1.5572087844865 0.88580734 1.6787685755556 0.4301728590737 0.88580734 1.5115283203268 0.22
Time:4:24:9 2.0964425 2.001371956 1.5572087844865 2.0964425 1.6787685755556 0.4301728590737 2.0964425 1.5115283203268 0.22
Time:4:24:9 2.3382516 2.001371956 1.5572087844865 2.3382516 1.6787685755556 0.4301728590737 2.3382516 1.5115283203268 0.22
Time:4:24:10 4.932754 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:10 3.5085025 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:10 0.7418144 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:10 0.75617725 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:11 1.8550965 2.001371956 1.5572087844865 1.8550965 1.6787685755556 0.4301728590737 1.8550965 1.5115283203268 0.22
Time:4:24:11 6.142859 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:11 3.9015481 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:11 1.0026752 2.001371956 1.5572087844865 1.0026752 1.6787685755556 0.4301728590737 1.0026752 1.5115283203268 0.22
Time:4:24:12 0.7764383 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:12 1.2256333 2.001371956 1.5572087844865 1.2256333 1.6787685755556 0.4301728590737 1.2256333 1.5115283203268 0.22
Time:4:24:12 6.9454007 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:12 4.9192643 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:13 1.0257753 2.001371956 1.5572087844865 1.0257753 1.6787685755556 0.4301728590737 1.0257753 1.5115283203268 0.22
Time:4:24:13 1.0808345 2.001371956 1.5572087844865 1.0808345 1.6787685755556 0.4301728590737 1.0808345 1.5115283203268 0.22
Time:4:24:13 1.0731237 2.001371956 1.5572087844865 1.0731237 1.6787685755556 0.4301728590737 1.0731237 1.5115283203268 0.22
Time:4:24:13 1.6907918 2.001371956 1.5572087844865 1.6907918 1.6787685755556 0.4301728590737 1.6907918 1.5115283203268 0.22
Time:4:24:13 3.2339938 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:14 1.3105962 2.001371956 1.5572087844865 1.3105962 1.6787685755556 0.4301728590737 1.3105962 1.5115283203268 0.22
Time:4:24:14 1.433028 2.001371956 1.5572087844865 1.433028 1.6787685755556 0.4301728590737 1.433028 1.5115283203268 0.22
Time:4:24:14 1.7852542 2.001371956 1.5572087844865 1.7852542 1.6787685755556 0.4301728590737 1.7852542 1.5115283203268 0.22
Time:4:24:14 2.1822145 2.001371956 1.5572087844865 2.1822145 1.6787685755556 0.4301728590737 2.1822145 1.5115283203268 0.22
Time:4:24:15 4.003471 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:15 2.5410058 2.001371956 1.5572087844865 2.5410058 1.6787685755556 0.4301728590737 2.5410058 1.5115283203268 0.22
Time:4:24:15 0.60123724 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:15 0.8094438 2.001371956 1.5572087844865 0.8094438 1.6787685755556 0.4301728590737 0.8094438 1.5115283203268 0.22
Time:4:24:16 0.79034936 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:16 1.2555403 2.001371956 1.5572087844865 1.2555403 1.6787685755556 0.4301728590737 1.2555403 1.5115283203268 0.22
Time:4:24:16 3.1769679 2.001371956 1.5572087844865 3.1769679 1.6787685755556 0.4301728590737 3.1769679 1.5115283203268 0.22
Time:4:24:16 1.8265907 2.001371956 1.5572087844865 1.8265907 1.6787685755556 0.4301728590737 1.8265907 1.5115283203268 0.22
Time:4:24:17 0.66382855 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:17 1.6995665 2.001371956 1.5572087844865 1.6995665 1.6787685755556 0.4301728590737 1.6995665 1.5115283203268 0.22
Time:4:24:17 0.768057 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.5115283203268 0.22
Time:4:24:17 3.1465828 2.001371956 1.5572087844865 3.1465828 1.6787685755556 0.4301728590737 3.1465828 1.5115283203268 0.22
Time:4:24:18 1.8393327 2.001371956 1.5572087844865 1.8393327 1.6787685755556 0.4301728590737 1.8393327 1.5115283203268 0.22
Time:4:24:18 0.8780617 2.001371956 1.5572087844865 0.8780617 1.6787685755556 0.4301728590737 0.8780617 1.5115283203268 0.22
Time:4:24:18 0.6818045 2.001371956 1.5572087844865 1.6787685755556 0.4301728590737 1.501446859583 0.22
Time:4:24:18 1.0652837 2.001371956 1.5572087844865 1.0652837 1.6787685755556 0.4301728590737 1.0652837 1.501446859583 0.22
Time:4:24:19 1.5455047 1.5362365177778 1.5572087844865 1.5455047 1.4911510934146 0.4301728590737 1.5455047 0.8242741494625 0.22
Time:4:24:19 2.2333436 1.5362365177778 1.5572087844865 2.2333436 1.4911510934146 0.4301728590737 2.2333436 0.8242741494625 0.22
Time:4:24:19 0.9704573 1.5362365177778 1.5572087844865 0.9704573 1.4911510934146 0.4301728590737 0.9704573 0.8242741494625 0.22
Time:4:24:19 0.54245526 1.5362365177778 1.5572087844865 0.54245526 1.4911510934146 0.4301728590737 0.54245526 0.8242741494625 0.22
Time:4:24:19 2.4291348 1.5362365177778 1.5572087844865 2.4291348 1.4911510934146 0.4301728590737 2.4291348 0.8242741494625 0.22
Time:4:24:20 1.0081743 1.5362365177778 1.5572087844865 1.0081743 1.4911510934146 0.4301728590737 1.0081743 0.8242741494625 0.22
Time:4:24:20 2.2352493 1.5362365177778 1.5572087844865 2.2352493 1.4911510934146 0.4301728590737 2.2352493 0.8242741494625 0.22
Time:4:24:20 2.1825662 1.5362365177778 1.5572087844865 2.1825662 1.4911510934146 0.4301728590737 2.1825662 0.8242741494625 0.22
Time:4:24:20 0.86400956 1.5362365177778 1.5572087844865 0.86400956 1.4911510934146 0.4301728590737 0.86400956 0.8242741494625 0.22
Time:4:24:21 0.6388923 1.5362365177778 1.5572087844865 0.6388923 1.4911510934146 0.4301728590737 0.6388923 0.8242741494625 0.22
Time:4:24:21 1.0494835 1.5362365177778 1.5572087844865 1.0494835 1.4911510934146 0.4301728590737 1.0494835 0.8242741494625 0.22
Time:4:24:21 0.9665151 1.5362365177778 1.5572087844865 0.9665151 1.4911510934146 0.4301728590737 0.9665151 0.8242741494625 0.22
Time:4:24:21 3.717382 1.5362365177778 1.5572087844865 1.4911510934146 0.4301728590737 0.8242741494625 0.22
Time:4:24:22 1.6785725 1.5362365177778 1.5572087844865 1.6785725 1.4911510934146 0.4301728590737 1.6785725 0.8242741494625 0.22
Time:4:24:22 1.341374 1.5362365177778 1.5572087844865 1.341374 1.4911510934146 0.4301728590737 1.341374 0.8242741494625 0.22
Time:4:24:22 1.5799378 1.5362365177778 1.5572087844865 1.5799378 1.4911510934146 0.4301728590737 1.5799378 0.8242741494625 0.22
Time:4:24:22 2.068028 1.5362365177778 1.5572087844865 2.068028 1.4911510934146 0.4301728590737 2.068028 0.8242741494625 0.22
Time:4:24:23 2.0503702 1.5362365177778 1.5572087844865 2.0503702 1.4911510934146 0.4301728590737 2.0503702 0.8242741494625 0.22
Time:4:24:23 2.2012787 1.5362365177778 1.5572087844865 2.2012787 1.4911510934146 0.4301728590737 2.2012787 0.8242741494625 0.22
Time:4:24:23 0.91906273 1.5362365177778 1.5572087844865 0.91906273 1.4911510934146 0.4301728590737 0.91906273 0.8242741494625 0.22
Time:4:24:23 0.53309965 1.5362365177778 1.5572087844865 0.53309965 1.4911510934146 0.4301728590737 0.53309965 0.8242741494625 0.22
Time:4:24:24 2.6600988 1.5362365177778 1.5572087844865 2.6600988 1.4911510934146 0.4301728590737 2.6600988 0.8242741494625 0.22
Time:4:24:24 0.9508297 1.5362365177778 1.5572087844865 0.9508297 1.4911510934146 0.4301728590737 0.9508297 0.8242741494625 0.22
Time:4:24:24 2.0330918 1.5362365177778 1.5572087844865 2.0330918 1.4911510934146 0.4301728590737 2.0330918 0.8242741494625 0.22
Time:4:24:24 2.4246576 1.5362365177778 1.5572087844865 2.4246576 1.4911510934146 0.4301728590737 2.4246576 0.8242741494625 0.22
Time:4:24:25 0.66251296 1.5362365177778 1.5572087844865 0.66251296 1.4911510934146 0.4301728590737 0.66251296 0.8242741494625 0.22
Time:4:24:25 0.6342946 1.5362365177778 1.5572087844865 0.6342946 1.4911510934146 0.4301728590737 0.6342946 0.8242741494625 0.22
Time:4:24:25 1.7995428 1.5362365177778 1.5572087844865 1.7995428 1.4911510934146 0.4301728590737 1.7995428 0.8242741494625 0.22
Time:4:24:25 2.2073572 1.5362365177778 1.5572087844865 2.2073572 1.4911510934146 0.4301728590737 2.2073572 0.8242741494625 0.22
Time:4:24:25 1.9091251 1.5362365177778 1.5572087844865 1.9091251 1.4911510934146 0.4301728590737 1.9091251 0.8242741494625 0.22
Time:4:24:26 0.54692787 1.5362365177778 1.5572087844865 0.54692787 1.4911510934146 0.4301728590737 0.54692787 0.8242741494625 0.22
Time:4:24:26 0.2578066 1.5362365177778 1.5572087844865 1.4911510934146 0.4301728590737 0.8242741494625 0.22
Time:4:24:26 1.2554002 1.5362365177778 1.5572087844865 1.2554002 1.4911510934146 0.4301728590737 1.2554002 0.8242741494625 0.22
Time:4:24:26 1.2085806 1.5362365177778 1.5572087844865 1.2085806 1.4911510934146 0.4301728590737 1.2085806 0.8242741494625 0.22
Time:4:24:27 1.111661 1.5362365177778 1.5572087844865 1.111661 1.4911510934146 0.4301728590737 1.111661 0.8242741494625 0.22
Time:4:24:27 3.8093326 1.5362365177778 1.5572087844865 1.4911510934146 0.4301728590737 0.8242741494625 0.22
Time:4:24:27 2.3812711 1.5362365177778 1.5572087844865 2.3812711 1.4911510934146 0.4301728590737 2.3812711 0.8242741494625 0.22
Time:4:24:27 1.063642 1.5362365177778 1.5572087844865 1.063642 1.4911510934146 0.4301728590737 1.063642 0.8242741494625 0.22
Time:4:24:28 2.4242904 1.5362365177778 1.5572087844865 2.4242904 1.4911510934146 0.4301728590737 2.4242904 0.8242741494625 0.22
Time:4:24:28 1.0814108 1.5362365177778 1.5572087844865 1.0814108 1.4911510934146 0.4301728590737 1.0814108 0.8242741494625 0.22
Time:4:24:28 1.8960824 1.5362365177778 1.5572087844865 1.8960824 1.4911510934146 0.4301728590737 1.8960824 0.8242741494625 0.22
Time:4:24:28 1.4042214 1.5362365177778 1.5572087844865 1.4042214 1.4911510934146 0.4301728590737 1.4042214 0.8242741494625 0.22
Time:4:24:29 0.20892727 1.5362365177778 1.5572087844865 1.4911510934146 0.4301728590737 0.8242741494625 0.22
Time:4:24:29 1.0757109 1.5362365177778 1.5572087844865 1.0757109 1.4911510934146 0.4301728590737 1.0757109 0.8242741494625 0.22
Time:4:24:29 1.3689761 1.5362365177778 1.5572087844865 1.3689761 1.4911510934146 0.4301728590737 1.3689761 0.8242741494625 0.22
Time:4:24:29 1.6637402 1.3536782397778 1.5572087844865 1.6637402 1.1911628436585 0.4301728590737 1.6637402 0.7787497536516 0.22
Time:4:24:30 2.1314063 1.3536782397778 1.5572087844865 2.1314063 1.1911628436585 0.4301728590737 2.1314063 0.7787497536516 0.22
Time:4:24:30 0.92364544 1.3536782397778 1.5572087844865 0.92364544 1.1911628436585 0.4301728590737 0.92364544 0.7787497536516 0.22
Time:4:24:30 0.40190023 1.3536782397778 1.5572087844865 0.40190023 1.1911628436585 0.4301728590737 0.40190023 0.7787497536516 0.22
Time:4:24:30 1.0904317 1.3536782397778 1.5572087844865 1.0904317 1.1911628436585 0.4301728590737 1.0904317 0.7787497536516 0.22
Time:4:24:31 1.4318136 1.3536782397778 1.5572087844865 1.4318136 1.1911628436585 0.4301728590737 1.4318136 0.7787497536516 0.22
Time:4:24:31 0.77179754 1.3536782397778 1.5572087844865 0.77179754 1.1911628436585 0.4301728590737 0.77179754 0.7787497536516 0.22
Time:4:24:31 2.5227697 1.3536782397778 1.5572087844865 2.5227697 1.1911628436585 0.4301728590737 2.5227697 0.7787497536516 0.22
Time:4:24:31 1.2350034 1.3536782397778 1.5572087844865 1.2350034 1.1911628436585 0.4301728590737 1.2350034 0.7787497536516 0.22
Time:4:24:31 0.7677568 1.3536782397778 1.5572087844865 0.7677568 1.1911628436585 0.4301728590737 0.7677568 0.7787497536516 0.22
Time:4:24:32 2.1559286 1.3536782397778 1.5572087844865 2.1559286 1.1911628436585 0.4301728590737 2.1559286 0.7787497536516 0.22
Time:4:24:32 2.5001493 1.3536782397778 1.5572087844865 2.5001493 1.1911628436585 0.4301728590737 2.5001493 0.7787497536516 0.22
Time:4:24:32 1.9470026 1.3536782397778 1.5572087844865 1.9470026 1.1911628436585 0.4301728590737 1.9470026 0.7787497536516 0.22
Time:4:24:32 1.5208973 1.3536782397778 1.5572087844865 1.5208973 1.1911628436585 0.4301728590737 1.5208973 0.7787497536516 0.22
Time:4:24:33 0.6270083 1.3536782397778 1.5572087844865 0.6270083 1.1911628436585 0.4301728590737 0.6270083 0.7787497536516 0.22
Time:4:24:33 0.5751104 1.3536782397778 1.5572087844865 0.5751104 1.1911628436585 0.4301728590737 0.5751104 0.7787497536516 0.22
Time:4:24:33 0.9021807 1.3536782397778 1.5572087844865 0.9021807 1.1911628436585 0.4301728590737 0.9021807 0.7787497536516 0.22
Time:4:24:33 0.8641409 1.3536782397778 1.5572087844865 0.8641409 1.1911628436585 0.4301728590737 0.8641409 0.7787497536516 0.22
Time:4:24:34 1.7316389 1.3536782397778 1.5572087844865 1.7316389 1.1911628436585 0.4301728590737 1.7316389 0.7787497536516 0.22
Time:4:24:34 1.5489179 1.3536782397778 1.5572087844865 1.5489179 1.1911628436585 0.4301728590737 1.5489179 0.7787497536516 0.22
Time:4:24:34 0.24079849 1.3536782397778 1.5572087844865 0.24079849 1.1911628436585 0.4301728590737 0.24079849 0.7787497536516 0.22
Time:4:24:34 0.24327828 1.3536782397778 1.5572087844865 0.24327828 1.1911628436585 0.4301728590737 0.24327828 0.7787497536516 0.22
Time:4:24:35 2.8351328 1.3536782397778 1.5572087844865 1.1911628436585 0.4301728590737 0.7787497536516 0.22
Time:4:24:35 2.587947 1.3536782397778 1.5572087844865 1.1911628436585 0.4301728590737 0.7787497536516 0.22
Time:4:24:35 3.6793098 1.3536782397778 1.5572087844865 1.1911628436585 0.4301728590737 0.7787497536516 0.22
Time:4:24:35 1.8236245 1.3536782397778 1.5572087844865 1.8236245 1.1911628436585 0.4301728590737 1.8236245 0.7787497536516 0.22
Time:4:24:36 0.82158667 1.3536782397778 1.5572087844865 0.82158667 1.1911628436585 0.4301728590737 0.82158667 0.7787497536516 0.22
Time:4:24:36 0.59295607 1.3536782397778 1.5572087844865 0.59295607 1.1911628436585 0.4301728590737 0.59295607 0.7787497536516 0.22
Time:4:24:36 1.1889999 1.3536782397778 1.5572087844865 1.1889999 1.1911628436585 0.4301728590737 1.1889999 0.7787497536516 0.22
Time:4:24:36 0.55735403 1.3536782397778 1.5572087844865 0.55735403 1.1911628436585 0.4301728590737 0.55735403 0.7787497536516 0.22
Time:4:24:37 2.9754546 1.3536782397778 1.5572087844865 1.1911628436585 0.4301728590737 0.7787497536516 0.22
Time:4:24:37 1.4282326 1.3536782397778 1.5572087844865 1.4282326 1.1911628436585 0.4301728590737 1.4282326 0.7787497536516 0.22
Time:4:24:37 0.6377694 1.3536782397778 1.5572087844865 0.6377694 1.1911628436585 0.4301728590737 0.6377694 0.7787497536516 0.22
Time:4:24:37 1.1708356 1.3536782397778 1.5572087844865 1.1708356 1.1911628436585 0.4301728590737 1.1708356 0.7787497536516 0.22
Time:4:24:37 1.0724894 1.3536782397778 1.5572087844865 1.0724894 1.1911628436585 0.4301728590737 1.0724894 0.7787497536516 0.22
Time:4:24:38 1.3903345 1.3536782397778 1.5572087844865 1.3903345 1.1911628436585 0.4301728590737 1.3903345 0.7787497536516 0.22
Time:4:24:38 1.8635011 1.3536782397778 1.5572087844865 1.8635011 1.1911628436585 0.4301728590737 1.8635011 0.7787497536516 0.22
Time:4:24:38 1.635531 1.3536782397778 1.5572087844865 1.635531 1.1911628436585 0.4301728590737 1.635531 0.7787497536516 0.22
Time:4:24:38 0.5464466 1.3536782397778 1.5572087844865 0.5464466 1.1911628436585 0.4301728590737 0.5464466 0.7787497536516 0.22
Time:4:24:39 0.89137864 1.3536782397778 1.5572087844865 0.89137864 1.1911628436585 0.4301728590737 0.89137864 0.7787497536516 0.22
Time:4:24:39 0.9816746 1.3536782397778 1.5572087844865 0.9816746 1.1911628436585 0.4301728590737 0.9816746 0.7787497536516 0.22
Time:4:24:39 1.4521807 1.3536782397778 1.5572087844865 1.4521807 1.1911628436585 0.4301728590737 1.4521807 0.7787497536516 0.22
Time:4:24:39 1.394014 1.3536782397778 1.5572087844865 1.394014 1.1911628436585 0.4301728590737 1.394014 0.7787497536516 0.22
Time:4:24:40 0.9906358 1.3536782397778 1.5572087844865 0.9906358 1.1911628436585 0.4301728590737 0.9906358 0.7787497536516 0.22
Time:4:24:40 0.6008149 1.3536782397778 1.5572087844865 0.6008149 1.1911628436585 0.4301728590737 0.6008149 0.6736439354983 0.22
Time:4:24:40 1.2461308 1.1477129257778 1.5572087844865 1.2461308 1.07528464 0.4301728590737 1.2461308 0.6736439354983 0.22
Time:4:24:40 0.8905795 1.1477129257778 1.5572087844865 0.8905795 1.07528464 0.4301728590737 0.8905795 0.6736439354983 0.22
Time:4:24:41 1.5328175 1.1477129257778 1.5572087844865 1.5328175 1.07528464 0.4301728590737 1.5328175 0.6736439354983 0.22
Time:4:24:41 0.9198804 1.1477129257778 1.5572087844865 0.9198804 1.07528464 0.4301728590737 0.9198804 0.6736439354983 0.22
Time:4:24:41 1.0870073 1.1477129257778 1.5572087844865 1.0870073 1.07528464 0.4301728590737 1.0870073 0.6736439354983 0.22
Time:4:24:41 0.55186105 1.1477129257778 1.5572087844865 0.55186105 1.07528464 0.4301728590737 0.55186105 0.6736439354983 0.22
Time:4:24:42 0.7213818 1.1477129257778 1.5572087844865 0.7213818 1.07528464 0.4301728590737 0.7213818 0.6736439354983 0.22
Time:4:24:42 0.7337822 1.1477129257778 1.5572087844865 0.7337822 1.07528464 0.4301728590737 0.7337822 0.6736439354983 0.22
Time:4:24:42 1.2969314 1.1477129257778 1.5572087844865 1.2969314 1.07528464 0.4301728590737 1.2969314 0.6736439354983 0.22
Time:4:24:42 1.6054996 1.1477129257778 1.5572087844865 1.6054996 1.07528464 0.4301728590737 1.6054996 0.6736439354983 0.22
Time:4:24:43 0.87451184 1.1477129257778 1.5572087844865 0.87451184 1.07528464 0.4301728590737 0.87451184 0.6736439354983 0.22
Time:4:24:43 0.3909102 1.1477129257778 1.5572087844865 0.3909102 1.07528464 0.4301728590737 0.3909102 0.6736439354983 0.22
Time:4:24:43 1.802314 1.1477129257778 1.5572087844865 1.802314 1.07528464 0.4301728590737 1.802314 0.6736439354983 0.22
Time:4:24:43 1.3302033 1.1477129257778 1.5572087844865 1.3302033 1.07528464 0.4301728590737 1.3302033 0.6736439354983 0.22
Time:4:24:44 0.9226638 1.1477129257778 1.5572087844865 0.9226638 1.07528464 0.4301728590737 0.9226638 0.6736439354983 0.22
Time:4:24:44 0.9090161 1.1477129257778 1.5572087844865 0.9090161 1.07528464 0.4301728590737 0.9090161 0.6736439354983 0.22
Time:4:24:44 0.49726063 1.1477129257778 1.5572087844865 0.49726063 1.07528464 0.4301728590737 0.49726063 0.6736439354983 0.22
Time:4:24:44 0.40829954 1.1477129257778 1.5572087844865 0.40829954 1.07528464 0.4301728590737 0.40829954 0.6736439354983 0.22
Time:4:24:44 1.2636628 1.1477129257778 1.5572087844865 1.2636628 1.07528464 0.4301728590737 1.2636628 0.6736439354983 0.22
Time:4:24:45 0.91944706 1.1477129257778 1.5572087844865 0.91944706 1.07528464 0.4301728590737 0.91944706 0.6736439354983 0.22
Time:4:24:45 1.5735189 1.1477129257778 1.5572087844865 1.5735189 1.07528464 0.4301728590737 1.5735189 0.6736439354983 0.22
Time:4:24:45 1.5795953 1.1477129257778 1.5572087844865 1.5795953 1.07528464 0.4301728590737 1.5795953 0.6736439354983 0.22
Time:4:24:45 0.6572068 1.1477129257778 1.5572087844865 0.6572068 1.07528464 0.4301728590737 0.6572068 0.6736439354983 0.22
Time:4:24:46 0.5281418 1.1477129257778 1.5572087844865 0.5281418 1.07528464 0.4301728590737 0.5281418 0.6736439354983 0.22
Time:4:24:46 1.1117219 1.1477129257778 1.5572087844865 1.1117219 1.07528464 0.4301728590737 1.1117219 0.6736439354983 0.22
Time:4:24:46 0.82495743 1.1477129257778 1.5572087844865 0.82495743 1.07528464 0.4301728590737 0.82495743 0.6736439354983 0.22
Time:4:24:46 1.9714987 1.1477129257778 1.5572087844865 1.9714987 1.07528464 0.4301728590737 1.9714987 0.6736439354983 0.22
Time:4:24:47 1.4555124 1.1477129257778 1.5572087844865 1.4555124 1.07528464 0.4301728590737 1.4555124 0.6736439354983 0.22
Time:4:24:47 0.39454648 1.1477129257778 1.5572087844865 0.39454648 1.07528464 0.4301728590737 0.39454648 0.6736439354983 0.22
Time:4:24:47 0.83168465 1.1477129257778 1.5572087844865 0.83168465 1.07528464 0.4301728590737 0.83168465 0.6736439354983 0.22
Time:4:24:47 1.4743241 1.1477129257778 1.5572087844865 1.4743241 1.07528464 0.4301728590737 1.4743241 0.6736439354983 0.22
Time:4:24:48 1.4213195 1.1477129257778 1.5572087844865 1.4213195 1.07528464 0.4301728590737 1.4213195 0.6736439354983 0.22
Time:4:24:48 4.3345575 1.1477129257778 1.5572087844865 1.07528464 0.4301728590737 0.6736439354983 0.22
Time:4:24:48 1.7254423 1.1477129257778 1.5572087844865 1.7254423 1.07528464 0.4301728590737 1.7254423 0.6736439354983 0.22
Time:4:24:48 0.61075914 1.1477129257778 1.5572087844865 0.61075914 1.07528464 0.4301728590737 0.61075914 0.6736439354983 0.22
Time:4:24:49 1.0582287 1.1477129257778 1.5572087844865 1.0582287 1.07528464 0.4301728590737 1.0582287 0.6736439354983 0.22
Time:4:24:49 1.058152 1.1477129257778 1.5572087844865 1.058152 1.07528464 0.4301728590737 1.058152 0.6736439354983 0.22
Time:4:24:49 1.5708865 1.1477129257778 1.5572087844865 1.5708865 1.07528464 0.4301728590737 1.5708865 0.6736439354983 0.22
Time:4:24:49 0.9009762 1.1477129257778 1.5572087844865 0.9009762 1.07528464 0.4301728590737 0.9009762 0.6736439354983 0.22
Time:4:24:50 0.18103316 1.1477129257778 1.5572087844865 0.18103316 1.07528464 0.4301728590737 0.18103316 0.6736439354983 0.22
Time:4:24:50 0.35943398 1.1477129257778 1.5572087844865 0.35943398 1.07528464 0.4301728590737 0.35943398 0.6736439354983 0.22
Time:4:24:50 1.3182129 1.1477129257778 1.5572087844865 1.3182129 1.07528464 0.4301728590737 1.3182129 0.6736439354983 0.22
Time:4:24:50 0.7546934 1.1477129257778 1.5572087844865 0.7546934 1.07528464 0.4301728590737 0.7546934 0.6736439354983 0.22
Time:4:24:50 2.0128481 1.1477129257778 1.5572087844865 2.0128481 1.07528464 0.4301728590737 2.0128481 0.6736439354983 0.22
Time:4:24:51 2.033669 1.1477129257778 1.5572087844865 2.033669 1.07528464 0.4301728590737 2.033669 0.6878411754129 0.22
Time:4:24:51 1.1735345 1.3505342144444 1.5572087844865 1.1735345 1.2361028226191 0.4301728590737 1.1735345 0.6878411754129 0.22
Time:4:24:51 0.52922654 1.3505342144444 1.5572087844865 0.52922654 1.2361028226191 0.4301728590737 0.52922654 0.6878411754129 0.22
Time:4:24:51 1.3119618 1.3505342144444 1.5572087844865 1.3119618 1.2361028226191 0.4301728590737 1.3119618 0.6878411754129 0.22
Time:4:24:52 0.9826816 1.3505342144444 1.5572087844865 0.9826816 1.2361028226191 0.4301728590737 0.9826816 0.6878411754129 0.22
Time:4:24:52 1.2894936 1.3505342144444 1.5572087844865 1.2894936 1.2361028226191 0.4301728590737 1.2894936 0.6878411754129 0.22
Time:4:24:52 1.7147747 1.3505342144444 1.5572087844865 1.7147747 1.2361028226191 0.4301728590737 1.7147747 0.6878411754129 0.22
Time:4:24:52 1.00602 1.3505342144444 1.5572087844865 1.00602 1.2361028226191 0.4301728590737 1.00602 0.6878411754129 0.22
Time:4:24:53 0.47115496 1.3505342144444 1.5572087844865 0.47115496 1.2361028226191 0.4301728590737 0.47115496 0.6878411754129 0.22
Time:4:24:53 1.282576 1.3505342144444 1.5572087844865 1.282576 1.2361028226191 0.4301728590737 1.282576 0.6878411754129 0.22
Time:4:24:53 1.1873522 1.3505342144444 1.5572087844865 1.1873522 1.2361028226191 0.4301728590737 1.1873522 0.6878411754129 0.22
Time:4:24:53 1.5334631 1.3505342144444 1.5572087844865 1.5334631 1.2361028226191 0.4301728590737 1.5334631 0.6878411754129 0.22
Time:4:24:54 2.1466203 1.3505342144444 1.5572087844865 2.1466203 1.2361028226191 0.4301728590737 2.1466203 0.6878411754129 0.22
Time:4:24:54 1.6274871 1.3505342144444 1.5572087844865 1.6274871 1.2361028226191 0.4301728590737 1.6274871 0.6878411754129 0.22
Time:4:24:54 0.90344703 1.3505342144444 1.5572087844865 0.90344703 1.2361028226191 0.4301728590737 0.90344703 0.6878411754129 0.22
Time:4:24:54 3.0026338 1.3505342144444 1.5572087844865 1.2361028226191 0.4301728590737 0.6878411754129 0.22
Time:4:24:55 1.3220102 1.3505342144444 1.5572087844865 1.3220102 1.2361028226191 0.4301728590737 1.3220102 0.6878411754129 0.22
Time:4:24:55 1.3022271 1.3505342144444 1.5572087844865 1.3022271 1.2361028226191 0.4301728590737 1.3022271 0.6878411754129 0.22
Time:4:24:55 2.5228944 1.3505342144444 1.5572087844865 2.5228944 1.2361028226191 0.4301728590737 2.5228944 0.6878411754129 0.22
Time:4:24:55 0.51145416 1.3505342144444 1.5572087844865 0.51145416 1.2361028226191 0.4301728590737 0.51145416 0.6878411754129 0.22
Time:4:24:56 0.8532391 1.3505342144444 1.5572087844865 0.8532391 1.2361028226191 0.4301728590737 0.8532391 0.6878411754129 0.22
Time:4:24:56 1.4218988 1.3505342144444 1.5572087844865 1.4218988 1.2361028226191 0.4301728590737 1.4218988 0.6878411754129 0.22
Time:4:24:56 1.1060227 1.3505342144444 1.5572087844865 1.1060227 1.2361028226191 0.4301728590737 1.1060227 0.6878411754129 0.22
Time:4:24:56 2.0589511 1.3505342144444 1.5572087844865 2.0589511 1.2361028226191 0.4301728590737 2.0589511 0.6878411754129 0.22
Time:4:24:56 1.8532333 1.3505342144444 1.5572087844865 1.8532333 1.2361028226191 0.4301728590737 1.8532333 0.6878411754129 0.22
Time:4:24:57 0.9233771 1.3505342144444 1.5572087844865 0.9233771 1.2361028226191 0.4301728590737 0.9233771 0.6878411754129 0.22
Time:4:24:57 1.3160719 1.3505342144444 1.5572087844865 1.3160719 1.2361028226191 0.4301728590737 1.3160719 0.6878411754129 0.22
Time:4:24:57 2.2486482 1.3505342144444 1.5572087844865 2.2486482 1.2361028226191 0.4301728590737 2.2486482 0.6878411754129 0.22
Time:4:24:57 2.3193789 1.3505342144444 1.5572087844865 2.3193789 1.2361028226191 0.4301728590737 2.3193789 0.6878411754129 0.22
Time:4:24:58 3.2962103 1.3505342144444 1.5572087844865 1.2361028226191 0.4301728590737 0.6878411754129 0.22
Time:4:24:58 1.7752911 1.3505342144444 1.5572087844865 1.7752911 1.2361028226191 0.4301728590737 1.7752911 0.6878411754129 0.22
Time:4:24:58 0.2647467 1.3505342144444 1.5572087844865 0.2647467 1.2361028226191 0.4301728590737 0.2647467 0.6878411754129 0.22
Time:4:24:58 1.0644758 1.3505342144444 1.5572087844865 1.0644758 1.2361028226191 0.4301728590737 1.0644758 0.6878411754129 0.22
Time:4:24:59 1.4411455 1.3505342144444 1.5572087844865 1.4411455 1.2361028226191 0.4301728590737 1.4411455 0.6878411754129 0.22
Time:4:24:59 0.66758746 1.3505342144444 1.5572087844865 0.66758746 1.2361028226191 0.4301728590737 0.66758746 0.6878411754129 0.22
Time:4:24:59 2.558877 1.3505342144444 1.5572087844865 1.2361028226191 0.4301728590737 0.6878411754129 0.22
Time:4:24:59 0.60534006 1.3505342144444 1.5572087844865 0.60534006 1.2361028226191 0.4301728590737 0.60534006 0.6878411754129 0.22
Time:4:25:0 0.38655633 1.3505342144444 1.5572087844865 0.38655633 1.2361028226191 0.4301728590737 0.38655633 0.6878411754129 0.22
Time:4:25:0 1.3659569 1.3505342144444 1.5572087844865 1.3659569 1.2361028226191 0.4301728590737 1.3659569 0.6878411754129 0.22
Time:4:25:0 1.0951765 1.3505342144444 1.5572087844865 1.0951765 1.2361028226191 0.4301728590737 1.0951765 0.6878411754129 0.22
Time:4:25:0 1.7621098 1.3505342144444 1.5572087844865 1.7621098 1.2361028226191 0.4301728590737 1.7621098 0.6878411754129 0.22
Time:4:25:1 1.0111662 1.3505342144444 1.5572087844865 1.0111662 1.2361028226191 0.4301728590737 1.0111662 0.6878411754129 0.22
Time:4:25:1 1.2407538 1.3505342144444 1.5572087844865 1.2407538 1.2361028226191 0.4301728590737 1.2407538 0.6878411754129 0.22
Time:4:25:1 0.60575956 1.3505342144444 1.5572087844865 0.60575956 1.2361028226191 0.4301728590737 0.60575956 0.6878411754129 0.22
Time:4:25:1 0.93771595 1.3505342144444 1.5572087844865 0.93771595 1.2361028226191 0.4301728590737 0.93771595 0.6878411754129 0.22
Time:4:25:2 0.7733365 1.3505342144444 1.5572087844865 0.7733365 1.2361028226191 0.4301728590737 0.7733365 0.7511152044656 0.22
Time:4:25:2 1.1097827 1.4266781248889 1.5572087844865 1.1097827 1.2329458955 0.4301728590737 1.1097827 0.7511152044656 0.22
Time:4:25:2 1.5095901 1.4266781248889 1.5572087844865 1.5095901 1.2329458955 0.4301728590737 1.5095901 0.7511152044656 0.22
Time:4:25:2 1.0352361 1.4266781248889 1.5572087844865 1.0352361 1.2329458955 0.4301728590737 1.0352361 0.7511152044656 0.22
Time:4:25:2 0.4998016 1.4266781248889 1.5572087844865 0.4998016 1.2329458955 0.4301728590737 0.4998016 0.7511152044656 0.22
Time:4:25:3 1.485391 1.4266781248889 1.5572087844865 1.485391 1.2329458955 0.4301728590737 1.485391 0.7511152044656 0.22
Time:4:25:3 1.1999195 1.4266781248889 1.5572087844865 1.1999195 1.2329458955 0.4301728590737 1.1999195 0.7511152044656 0.22
Time:4:25:3 1.3940145 1.4266781248889 1.5572087844865 1.3940145 1.2329458955 0.4301728590737 1.3940145 0.7511152044656 0.22
Time:4:25:3 2.1511009 1.4266781248889 1.5572087844865 2.1511009 1.2329458955 0.4301728590737 2.1511009 0.7511152044656 0.22
Time:4:25:4 1.6493325 1.4266781248889 1.5572087844865 1.6493325 1.2329458955 0.4301728590737 1.6493325 0.7511152044656 0.22
Time:4:25:4 0.79042274 1.4266781248889 1.5572087844865 0.79042274 1.2329458955 0.4301728590737 0.79042274 0.7511152044656 0.22
Time:4:25:4 1.215974 1.4266781248889 1.5572087844865 1.215974 1.2329458955 0.4301728590737 1.215974 0.7511152044656 0.22
Time:4:25:4 0.37909862 1.4266781248889 1.5572087844865 0.37909862 1.2329458955 0.4301728590737 0.37909862 0.7511152044656 0.22
Time:4:25:5 1.1609972 1.4266781248889 1.5572087844865 1.1609972 1.2329458955 0.4301728590737 1.1609972 0.7511152044656 0.22
Time:4:25:5 2.861016 1.4266781248889 1.5572087844865 1.2329458955 0.4301728590737 0.7511152044656 0.22
Time:4:25:5 1.9145304 1.4266781248889 1.5572087844865 1.9145304 1.2329458955 0.4301728590737 1.9145304 0.7511152044656 0.22
Time:4:25:5 0.9938144 1.4266781248889 1.5572087844865 0.9938144 1.2329458955 0.4301728590737 0.9938144 0.7511152044656 0.22
Time:4:25:6 1.5095575 1.4266781248889 1.5572087844865 1.5095575 1.2329458955 0.4301728590737 1.5095575 0.7511152044656 0.22
Time:4:25:6 0.55636555 1.4266781248889 1.5572087844865 0.55636555 1.2329458955 0.4301728590737 0.55636555 0.7511152044656 0.22
Time:4:25:6 1.3040624 1.4266781248889 1.5572087844865 1.3040624 1.2329458955 0.4301728590737 1.3040624 0.7511152044656 0.22
Time:4:25:6 2.3625922 1.4266781248889 1.5572087844865 2.3625922 1.2329458955 0.4301728590737 2.3625922 0.7511152044656 0.22
Time:4:25:7 0.55785733 1.4266781248889 1.5572087844865 0.55785733 1.2329458955 0.4301728590737 0.55785733 0.7511152044656 0.22
Time:4:25:7 0.48248205 1.4266781248889 1.5572087844865 0.48248205 1.2329458955 0.4301728590737 0.48248205 0.7511152044656 0.22
Time:4:25:7 2.9485033 1.4266781248889 1.5572087844865 1.2329458955 0.4301728590737 0.7511152044656 0.22
Time:4:25:7 1.3768275 1.4266781248889 1.5572087844865 1.3768275 1.2329458955 0.4301728590737 1.3768275 0.7511152044656 0.22
Time:4:25:8 1.647738 1.4266781248889 1.5572087844865 1.647738 1.2329458955 0.4301728590737 1.647738 0.7511152044656 0.22
Time:4:25:8 0.6656044 1.4266781248889 1.5572087844865 0.6656044 1.2329458955 0.4301728590737 0.6656044 0.7511152044656 0.22
Time:4:25:8 1.9741893 1.4266781248889 1.5572087844865 1.9741893 1.2329458955 0.4301728590737 1.9741893 0.7511152044656 0.22
Time:4:25:8 1.2375346 1.4266781248889 1.5572087844865 1.2375346 1.2329458955 0.4301728590737 1.2375346 0.7511152044656 0.22
Time:4:25:8 0.8682894 1.4266781248889 1.5572087844865 0.8682894 1.2329458955 0.4301728590737 0.8682894 0.7511152044656 0.22
Time:4:25:9 0.7619388 1.4266781248889 1.5572087844865 0.7619388 1.2329458955 0.4301728590737 0.7619388 0.7511152044656 0.22
Time:4:25:9 3.0426803 1.4266781248889 1.5572087844865 1.2329458955 0.4301728590737 0.7511152044656 0.22
Time:4:25:9 1.809731 1.4266781248889 1.5572087844865 1.809731 1.2329458955 0.4301728590737 1.809731 0.7511152044656 0.22
Time:4:25:9 1.0119703 1.4266781248889 1.5572087844865 1.0119703 1.2329458955 0.4301728590737 1.0119703 0.7511152044656 0.22
Time:4:25:10 1.1543174 1.4266781248889 1.5572087844865 1.1543174 1.2329458955 0.4301728590737 1.1543174 0.7511152044656 0.22
Time:4:25:10 2.0888846 1.4266781248889 1.5572087844865 2.0888846 1.2329458955 0.4301728590737 2.0888846 0.7511152044656 0.22
Time:4:25:10 2.0960262 1.4266781248889 1.5572087844865 2.0960262 1.2329458955 0.4301728590737 2.0960262 0.7511152044656 0.22
Time:4:25:10 1.8872921 1.4266781248889 1.5572087844865 1.8872921 1.2329458955 0.4301728590737 1.8872921 0.7511152044656 0.22
Time:4:25:11 0.50170046 1.4266781248889 1.5572087844865 0.50170046 1.2329458955 0.4301728590737 0.50170046 0.7511152044656 0.22
Time:4:25:11 0.44843307 1.4266781248889 1.5572087844865 0.44843307 1.2329458955 0.4301728590737 0.44843307 0.7511152044656 0.22
Time:4:25:11 1.3401554 1.4266781248889 1.5572087844865 1.3401554 1.2329458955 0.4301728590737 1.3401554 0.7511152044656 0.22
Time:4:25:11 3.2051864 1.4266781248889 1.5572087844865 1.2329458955 0.4301728590737 0.7511152044656 0.22
Time:4:25:12 1.225321 1.4266781248889 1.5572087844865 1.225321 1.2329458955 0.4301728590737 1.225321 0.7511152044656 0.22
Time:4:25:12 2.8252938 1.4266781248889 1.5572087844865 1.2329458955 0.4301728590737 0.7511152044656 0.22
Time:4:25:12 1.0703024 1.4266781248889 1.5572087844865 1.0703024 1.2329458955 0.4301728590737 1.0703024 0.7511152044656 0.22
Time:4:25:12 0.8896566 1.4266781248889 1.5572087844865 0.8896566 1.2329458955 0.4301728590737 0.8896566 1.2660338747265 0.22
Time:4:25:13 3.4268615 2.0015800888889 1.5572087844865 1.8168063 0.4301728590737 1.2660338747265 0.22
Time:4:25:13 1.7062813 2.0015800888889 1.5572087844865 1.7062813 1.8168063 0.4301728590737 1.7062813 1.2660338747265 0.22
Time:4:25:13 2.768398 2.0015800888889 1.5572087844865 2.768398 1.8168063 0.4301728590737 2.768398 1.2660338747265 0.22
Time:4:25:13 2.2586963 2.0015800888889 1.5572087844865 2.2586963 1.8168063 0.4301728590737 2.2586963 1.2660338747265 0.22
Time:4:25:14 0.5497565 2.0015800888889 1.5572087844865 1.8168063 0.4301728590737 1.2660338747265 0.22
Time:4:25:14 1.0492806 2.0015800888889 1.5572087844865 1.0492806 1.8168063 0.4301728590737 1.0492806 1.2660338747265 0.22
Time:4:25:14 1.3837981 2.0015800888889 1.5572087844865 1.3837981 1.8168063 0.4301728590737 1.3837981 1.2660338747265 0.22
Time:4:25:14 1.7919613 2.0015800888889 1.5572087844865 1.7919613 1.8168063 0.4301728590737 1.7919613 1.2660338747265 0.22
Time:4:25:14 2.0334382 2.0015800888889 1.5572087844865 2.0334382 1.8168063 0.4301728590737 2.0334382 1.2660338747265 0.22
Time:4:25:15 0.952589 2.0015800888889 1.5572087844865 0.952589 1.8168063 0.4301728590737 0.952589 1.2660338747265 0.22
Time:4:25:15 0.6362333 2.0015800888889 1.5572087844865 1.8168063 0.4301728590737 1.2660338747265 0.22
Time:4:25:15 1.1077888 2.0015800888889 1.5572087844865 1.1077888 1.8168063 0.4301728590737 1.1077888 1.2660338747265 0.22
Time:4:25:15 1.4133848 2.0015800888889 1.5572087844865 1.4133848 1.8168063 0.4301728590737 1.4133848 1.2660338747265 0.22
Time:4:25:16 1.627816 2.0015800888889 1.5572087844865 1.627816 1.8168063 0.4301728590737 1.627816 1.2660338747265 0.22
Time:4:25:16 1.7039411 2.0015800888889 1.5572087844865 1.7039411 1.8168063 0.4301728590737 1.7039411 1.2660338747265 0.22
Time:4:25:16 0.3631482 2.0015800888889 1.5572087844865 1.8168063 0.4301728590737 1.2660338747265 0.22
Time:4:25:16 0.50295806 2.0015800888889 1.5572087844865 1.8168063 0.4301728590737 1.2660338747265 0.22
Time:4:25:17 1.9621588 2.0015800888889 1.5572087844865 1.9621588 1.8168063 0.4301728590737 1.9621588 1.2660338747265 0.22
Time:4:25:17 1.2894336 2.0015800888889 1.5572087844865 1.2894336 1.8168063 0.4301728590737 1.2894336 1.2660338747265 0.22
Time:4:25:17 3.1821485 2.0015800888889 1.5572087844865 3.1821485 1.8168063 0.4301728590737 3.1821485 1.2660338747265 0.22
Time:4:25:17 2.0408304 2.0015800888889 1.5572087844865 2.0408304 1.8168063 0.4301728590737 2.0408304 1.2660338747265 0.22
Time:4:25:18 0.92986304 2.0015800888889 1.5572087844865 0.92986304 1.8168063 0.4301728590737 0.92986304 1.2660338747265 0.22
Time:4:25:18 0.7259173 2.0015800888889 1.5572087844865 1.8168063 0.4301728590737 1.2660338747265 0.22
Time:4:25:18 0.84752566 2.0015800888889 1.5572087844865 0.84752566 1.8168063 0.4301728590737 0.84752566 1.2660338747265 0.22
Time:4:25:18 3.8502922 2.0015800888889 1.5572087844865 1.8168063 0.4301728590737 1.2660338747265 0.22
Time:4:25:19 1.6154361 2.0015800888889 1.5572087844865 1.6154361 1.8168063 0.4301728590737 1.6154361 1.2660338747265 0.22
Time:4:25:19 1.7368829 2.0015800888889 1.5572087844865 1.7368829 1.8168063 0.4301728590737 1.7368829 1.2660338747265 0.22
Time:4:25:19 2.2509222 2.0015800888889 1.5572087844865 2.2509222 1.8168063 0.4301728590737 2.2509222 1.2660338747265 0.22
Time:4:25:19 2.066721 2.0015800888889 1.5572087844865 2.066721 1.8168063 0.4301728590737 2.066721 1.2660338747265 0.22
Time:4:25:20 2.7426245 2.0015800888889 1.5572087844865 2.7426245 1.8168063 0.4301728590737 2.7426245 1.2660338747265 0.22
Time:4:25:20 2.3756387 2.0015800888889 1.5572087844865 2.3756387 1.8168063 0.4301728590737 2.3756387 1.2660338747265 0.22
Time:4:25:20 1.8302583 2.0015800888889 1.5572087844865 1.8302583 1.8168063 0.4301728590737 1.8302583 1.2660338747265 0.22
Time:4:25:20 0.53393924 2.0015800888889 1.5572087844865 1.8168063 0.4301728590737 1.2660338747265 0.22
Time:4:25:20 4.5550942 2.0015800888889 1.5572087844865 1.8168063 0.4301728590737 1.2660338747265 0.22
Time:4:25:21 1.7780054 2.0015800888889 1.5572087844865 1.7780054 1.8168063 0.4301728590737 1.7780054 1.2660338747265 0.22
Time:4:25:21 4.255054 2.0015800888889 1.5572087844865 1.8168063 0.4301728590737 1.2660338747265 0.22
Time:4:25:21 3.1953206 2.0015800888889 1.5572087844865 3.1953206 1.8168063 0.4301728590737 3.1953206 1.2660338747265 0.22
Time:4:25:21 1.2653728 2.0015800888889 1.5572087844865 1.2653728 1.8168063 0.4301728590737 1.2653728 1.2660338747265 0.22
Time:4:25:22 1.1774758 2.0015800888889 1.5572087844865 1.1774758 1.8168063 0.4301728590737 1.1774758 1.2660338747265 0.22
Time:4:25:22 1.5346135 2.0015800888889 1.5572087844865 1.5346135 1.8168063 0.4301728590737 1.5346135 1.2660338747265 0.22
Time:4:25:22 6.780309 2.0015800888889 1.5572087844865 1.8168063 0.4301728590737 1.2660338747265 0.22
Time:4:25:22 3.9369326 2.0015800888889 1.5572087844865 1.8168063 0.4301728590737 1.2660338747265 0.22
Time:4:25:23 1.773989 2.0015800888889 1.5572087844865 1.773989 1.8168063 0.4301728590737 1.773989 1.2660338747265 0.22
Time:4:25:23 1.5903585 2.0015800888889 1.5572087844865 1.5903585 1.8168063 0.4301728590737 1.5903585 1.2660338747265 0.22
Time:4:25:23 2.9716551 2.0015800888889 1.5572087844865 2.9716551 1.8168063 0.4301728590737 2.9716551 0.8982579363082 0.22
Time:4:25:23 1.9173628 1.49295617 1.5572087844865 1.9173628 1.4723536511905 0.4301728590737 1.9173628 0.8982579363082 0.22
Time:4:25:24 2.8320389 1.49295617 1.5572087844865 1.4723536511905 0.4301728590737 0.8982579363082 0.22
Time:4:25:24 0.66095155 1.49295617 1.5572087844865 0.66095155 1.4723536511905 0.4301728590737 0.66095155 0.8982579363082 0.22
Time:4:25:24 1.44069 1.49295617 1.5572087844865 1.44069 1.4723536511905 0.4301728590737 1.44069 0.8982579363082 0.22
Time:4:25:24 1.6296402 1.49295617 1.5572087844865 1.6296402 1.4723536511905 0.4301728590737 1.6296402 0.8982579363082 0.22
Time:4:25:25 2.0588117 1.49295617 1.5572087844865 2.0588117 1.4723536511905 0.4301728590737 2.0588117 0.8982579363082 0.22
Time:4:25:25 2.5031774 1.49295617 1.5572087844865 2.5031774 1.4723536511905 0.4301728590737 2.5031774 0.8982579363082 0.22
Time:4:25:25 1.5471939 1.49295617 1.5572087844865 1.5471939 1.4723536511905 0.4301728590737 1.5471939 0.8982579363082 0.22
Time:4:25:25 0.22383289 1.49295617 1.5572087844865 1.4723536511905 0.4301728590737 0.8982579363082 0.22
Time:4:25:26 1.4019492 1.49295617 1.5572087844865 1.4019492 1.4723536511905 0.4301728590737 1.4019492 0.8982579363082 0.22
Time:4:25:26 2.1046607 1.49295617 1.5572087844865 2.1046607 1.4723536511905 0.4301728590737 2.1046607 0.8982579363082 0.22
Time:4:25:26 0.6594236 1.49295617 1.5572087844865 0.6594236 1.4723536511905 0.4301728590737 0.6594236 0.8982579363082 0.22
Time:4:25:26 0.64408314 1.49295617 1.5572087844865 0.64408314 1.4723536511905 0.4301728590737 0.64408314 0.8982579363082 0.22
Time:4:25:26 0.3935138 1.49295617 1.5572087844865 0.3935138 1.4723536511905 0.4301728590737 0.3935138 0.8982579363082 0.22
Time:4:25:27 1.8946686 1.49295617 1.5572087844865 1.8946686 1.4723536511905 0.4301728590737 1.8946686 0.8982579363082 0.22
Time:4:25:27 1.0050696 1.49295617 1.5572087844865 1.0050696 1.4723536511905 0.4301728590737 1.0050696 0.8982579363082 0.22
Time:4:25:27 1.6074181 1.49295617 1.5572087844865 1.6074181 1.4723536511905 0.4301728590737 1.6074181 0.8982579363082 0.22
Time:4:25:27 1.547756 1.49295617 1.5572087844865 1.547756 1.4723536511905 0.4301728590737 1.547756 0.8982579363082 0.22
Time:4:25:28 0.22474766 1.49295617 1.5572087844865 1.4723536511905 0.4301728590737 0.8982579363082 0.22
Time:4:25:28 1.1485347 1.49295617 1.5572087844865 1.1485347 1.4723536511905 0.4301728590737 1.1485347 0.8982579363082 0.22
Time:4:25:28 1.4369595 1.49295617 1.5572087844865 1.4369595 1.4723536511905 0.4301728590737 1.4369595 0.8982579363082 0.22
Time:4:25:28 2.5724754 1.49295617 1.5572087844865 2.5724754 1.4723536511905 0.4301728590737 2.5724754 0.8982579363082 0.22
Time:4:25:29 2.115829 1.49295617 1.5572087844865 2.115829 1.4723536511905 0.4301728590737 2.115829 0.8982579363082 0.22
Time:4:25:29 0.6729147 1.49295617 1.5572087844865 0.6729147 1.4723536511905 0.4301728590737 0.6729147 0.8982579363082 0.22
Time:4:25:29 1.4622107 1.49295617 1.5572087844865 1.4622107 1.4723536511905 0.4301728590737 1.4622107 0.8982579363082 0.22
Time:4:25:29 1.7547365 1.49295617 1.5572087844865 1.7547365 1.4723536511905 0.4301728590737 1.7547365 0.8982579363082 0.22
Time:4:25:30 2.4505432 1.49295617 1.5572087844865 2.4505432 1.4723536511905 0.4301728590737 2.4505432 0.8982579363082 0.22
Time:4:25:30 1.5879023 1.49295617 1.5572087844865 1.5879023 1.4723536511905 0.4301728590737 1.5879023 0.8982579363082 0.22
Time:4:25:30 1.4982107 1.49295617 1.5572087844865 1.4982107 1.4723536511905 0.4301728590737 1.4982107 0.8982579363082 0.22
Time:4:25:30 0.6695422 1.49295617 1.5572087844865 0.6695422 1.4723536511905 0.4301728590737 AQUU 0.6695422 0.8982579363082 0.22
Time:4:25:31 0.56559867 1.49295617 1.49295617 1.4723536511905 0.56559867 0.8982579363082 0.22
Time:4:25:31 1.5502435 1.49295617 1.5502435 1.4723536511905 1.5502435 0.8982579363082 0.22
Time:4:25:31 0.7251533 1.49295617 1.49295617 1.4723536511905 0.7251533 0.8982579363082 0.22
Time:4:25:31 1.4837985 1.49295617 1.4837985 1.4723536511905 1.4837985 0.8982579363082 0.22
Time:4:25:32 0.5897815 1.49295617 1.49295617 1.4723536511905 0.5897815 0.8982579363082 0.22
Time:4:25:32 2.5296035 1.49295617 1.49295617 1.4723536511905 2.5296035 0.8982579363082 0.22
Time:4:25:32 1.2386366 1.49295617 1.2386366 1.4723536511905 1.2386366 0.8982579363082 0.22
Time:4:25:32 1.1681578 1.49295617 1.1681578 1.4723536511905 1.1681578 0.8982579363082 0.22
Time:4:25:32 1.188668 1.49295617 1.188668 1.4723536511905 1.188668 0.8982579363082 0.22
Time:4:25:33 0.62936944 1.49295617 1.49295617 1.4723536511905 0.62936944 0.8982579363082 0.22
Time:4:25:33 1.4852481 1.49295617 1.4852481 1.4723536511905 1.4852481 0.8982579363082 0.22
Time:4:25:33 1.3942223 1.49295617 1.3942223 1.4723536511905 1.3942223 0.8982579363082 0.22
Time:4:25:33 4.3723664 1.49295617 1.49295617 1.4723536511905 0.8982579363082 0.22
Time:4:25:34 3.9610796 1.49295617 1.49295617 1.4723536511905 0.8982579363082 0.22
Time:4:25:34 0.6342518 1.49295617 1.49295617 1.4723536511905 0.6342518 1.0379212963131 0.22
Time:4:25:34 0.19519225 0.9453492388 0.9453492388 0.9356068343911 0.19519225 1.0379212963131 0.22
Time:4:25:34 0.63096786 0.9453492388 0.63096786 0.9356068343911 0.63096786 1.0379212963131 0.22
Time:4:25:35 1.6849357 0.9453492388 0.9453492388 0.9356068343911 1.6849357 1.0379212963131 0.22
Time:4:25:35 0.9656746 0.9453492388 0.9656746 0.9356068343911 0.9656746 1.0379212963131 0.22
Time:4:25:35 1.4911332 0.9453492388 0.9453492388 0.9356068343911 1.4911332 1.0379212963131 0.22
Time:4:25:35 3.0852299 0.9453492388 0.9453492388 0.9356068343911 1.0379212963131 0.22
Time:4:25:36 2.5464883 0.9453492388 0.9453492388 0.9356068343911 1.0379212963131 0.22
Time:4:25:36 2.1912575 0.9453492388 0.9453492388 0.9356068343911 1.0379212963131 0.22
Time:4:25:36 1.8166559 0.9453492388 0.9453492388 0.9356068343911 1.8166559 1.0379212963131 0.22
Time:4:25:36 1.6685004 0.9453492388 0.9453492388 0.9356068343911 1.6685004 1.0379212963131 0.22
Time:4:25:37 1.4208304 0.9453492388 1.4208304 0.9356068343911 1.4208304 1.0379212963131 0.22
Time:4:25:37 5.4768124 0.9453492388 0.9453492388 0.9356068343911 1.0379212963131 0.22
Time:4:25:37 1.3420224 0.9453492388 1.3420224 0.9356068343911 1.3420224 1.0379212963131 0.22
Time:4:25:37 2.7630227 0.9453492388 0.9453492388 0.9356068343911 1.0379212963131 0.22
Time:4:25:37 1.4433676 0.9453492388 1.4433676 0.9356068343911 1.4433676 1.0379212963131 0.22
Time:4:25:38 1.16024 0.9453492388 1.16024 0.9356068343911 1.16024 1.0379212963131 0.22
Time:4:25:38 0.94154865 0.9453492388 0.94154865 0.9356068343911 0.94154865 1.0379212963131 0.22
Time:4:25:38 1.0240183 0.9453492388 1.0240183 0.9356068343911 1.0240183 1.0379212963131 0.22
Time:4:25:38 0.41956434 0.9453492388 0.9453492388 0.9356068343911 0.41956434 1.0379212963131 0.22
Time:4:25:39 0.2695193 0.9453492388 0.9453492388 0.9356068343911 0.2695193 1.0379212963131 0.22
Time:4:25:39 0.40202308 0.9453492388 0.9453492388 0.9356068343911 0.40202308 1.0379212963131 0.22
Time:4:25:39 1.0878929 0.9453492388 1.0878929 0.9356068343911 1.0878929 1.0379212963131 0.22
Time:4:25:39 0.73085237 0.9453492388 0.73085237 0.9356068343911 0.73085237 1.0379212963131 0.22
Time:4:25:40 0.11444046 0.9453492388 0.9453492388 0.9356068343911 0.11444046 1.0379212963131 0.22
Time:4:25:40 0.7351094 0.9453492388 0.7351094 0.9356068343911 0.7351094 1.0379212963131 0.22
Time:4:25:40 0.6685755 0.9453492388 0.6685755 0.9356068343911 0.6685755 1.0379212963131 0.22
Time:4:25:40 1.0771366 0.9453492388 1.0771366 0.9356068343911 1.0771366 1.0379212963131 0.22
Time:4:25:41 0.6765552 0.9453492388 0.6765552 0.9356068343911 0.6765552 1.0379212963131 0.22
Time:4:25:41 0.5963525 0.9453492388 0.5963525 0.9356068343911 0.5963525 1.0379212963131 0.22
Time:4:25:41 0.58742535 0.9453492388 0.58742535 0.9356068343911 0.58742535 1.0379212963131 0.22
Time:4:25:41 0.98463917 0.9453492388 0.98463917 0.9356068343911 0.98463917 1.0379212963131 0.22
Time:4:25:42 0.38837984 0.9453492388 0.9453492388 0.9356068343911 0.38837984 1.0379212963131 0.22
Time:4:25:42 0.21687478 0.9453492388 0.9453492388 0.9356068343911 0.21687478 1.0379212963131 0.22
Time:4:25:42 0.08675018 0.9453492388 0.9453492388 0.9356068343911 0.08675018 1.0379212963131 0.22
Time:4:25:42 0.089415066 0.9453492388 0.9453492388 0.9356068343911 0.089415066 1.0379212963131 0.22
Time:4:25:43 0.035766393 0.9453492388 0.9453492388 0.9356068343911 0.035766393 1.0379212963131 0.22
Time:4:25:43 0.5046693 0.9453492388 0.5046693 0.9356068343911 0.5046693 1.0379212963131 0.22
Time:4:25:43 0.20186768 0.9453492388 0.9453492388 0.9356068343911 0.20186768 1.0379212963131 0.22
Time:4:25:43 0.23374698 0.9453492388 0.9453492388 0.9356068343911 0.23374698 1.0379212963131 0.22
Time:4:25:43 0.093498886 0.9453492388 0.9453492388 0.9356068343911 0.093498886 1.0379212963131 0.22
Time:4:25:44 0.063217975 0.9453492388 0.9453492388 0.9356068343911 0.063217975 0.0518427854425 0.22
Time:4:25:44 0.08329369 0.9453492388 0.9453492388 0.9356068343911 0.08329369 0.0518427854425 0.22
Time:4:25:44 0.02906303 0.9453492388 0.9453492388 0.9356068343911 0.02906303 0.0518427854425 0.22
Time:4:25:44 0.22584845 0.9453492388 0.9453492388 0.9356068343911 0.22584845 0.0518427854425 0.22
Time:4:25:45 0.090339266 0.9453492388 0.9453492388 0.9356068343911 0.090339266 0.0518427854425 0.22
Time:4:25:45 0.22175214 0.0646386468333 0.22175214 0.0646386468333 0.22175214 0.0518427854425 0.22
Time:4:25:45 0.08870111 0.0646386468333 0.08870111 0.0646386468333 0.08870111 0.0518427854425 0.22
Time:4:25:45 0.055060536 0.0646386468333 0.055060536 0.0646386468333 0.055060536 0.0518427854425 0.22
Time:4:25:46 0.022024529 0.0646386468333 0.022024529 0.0646386468333 0.022024529 0.0518427854425 0.22
Time:4:25:46 0.008809811 0.0646386468333 0.008809811 0.0646386468333 0.008809811 0.0518427854425 0.22
Time:4:25:46 0.13466448 0.0646386468333 0.13466448 0.0646386468333 0.13466448 0.0518427854425 0.22
Time:4:25:46 0.061598625 0.0646386468333 0.061598625 0.0646386468333 0.061598625 0.0518427854425 0.22
Time:4:25:47 0.050039425 0.0646386468333 0.050039425 0.0646386468333 0.050039425 0.0518427854425 0.22
Time:4:25:47 0.12255114 0.0646386468333 0.12255114 0.0646386468333 0.12255114 0.0518427854425 0.22
Time:4:25:47 0.07854824 0.0646386468333 0.07854824 0.0646386468333 0.07854824 0.0518427854425 0.22
Time:4:25:47 0.062478263 0.0646386468333 0.062478263 0.0646386468333 0.062478263 0.0518427854425 0.22
Time:4:25:48 0.04137606 0.0646386468333 0.04137606 0.0646386468333 0.04137606 0.0518427854425 0.22
Time:4:25:48 0.045749307 0.0646386468333 0.045749307 0.0646386468333 0.045749307 0.0518427854425 0.22
Time:4:25:48 0.04314215 0.0646386468333 0.04314215 0.0646386468333 0.04314215 0.0518427854425 0.22
Time:4:25:48 0.017256478 0.0646386468333 0.017256478 0.0646386468333 0.017256478 0.0518427854425 0.22
Time:4:25:49 0.054397535 0.0646386468333 0.054397535 0.0646386468333 0.054397535 0.0518427854425 0.22
Time:4:25:49 0.03953286 0.0646386468333 0.03953286 0.0646386468333 0.03953286 0.0518427854425 0.22
Time:4:25:49 0.015812954 0.0646386468333 0.015812954 0.0646386468333 0.015812954 0.0518427854425 0.22
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Figure 6. Magnitude Values of the accelerometer’s linear acceleration of the
walking motion

Setting the adequate threshold for distinguishing motion
from other situations required the realisation of a few real-
world experiments. Several test with a person walking with the
smartphone on his pocket showed that the standard deviation
of the LAM is, on average, around 0.43 m/s2, in line with
results obtained in other studies[12]. Therefore, setting the
threshold to a value a little lower than this value would allow



us to detect the presence/absence of walking motion. However,
subsequent experiments with smartphone users traveling by
car revealed that, on average, the standard deviation of the
LAM is lower than while walking. We observed values around
0.35 m/s2 for a smartphone placed somewhere inside the car,
and values around 0.22 m/s2 for a smartphone placed inside
the driver’s pocket. These experiments helped us in setting
the threshold to a lower value (we used 0.20 m/s2) in order to
minimise the probability of false positives (to incorrectly detect
the absence of motion). While lower values might increase the
probability of false negatives, it minimises the probability that
data collection is suspended while a user is actually in motion.

V. RESULTS AND EVALUATION

We conducted a set of experiments to evaluate how the
proposed solution impacts the energy consumption on a smart-
phone used in a collaborative sensing task. The experiments
used two different Android smartphones running an application
specially developed for this purpose, as part of our platform for
collaborative sensing. This application runs as a service in the
background and periodically collects data from 5 interfaces:
Wi-Fi, GPS, GSM/UMTS, Bluetooth, and Battery level. The
first four interfaces are sampled periodically with periods of
10, 60, 20, and 20 seconds, respectively. The battery level
interface is sampled based on a native mechanism of the
Android operating system (the operating system broadcasts
a notification whenever the battery levels changes). Table II
summarises the major characteristics of the used smartphones.
These smartphones were restored to factory settings before the
tests, and no other applications have been installed besides our
own. Every test performed (18 in total) began at the same time
(00h 00m 00s) of each day, in days with similar motion pattern
of the same user.

2.2.1 2.3.6Android OS 
Version

Wi-Fi 802.11 b/g/n Wi-Fi 802.11 b/g/nWi-Fi

v2.1 with A2DPBluetooth v2.1 with A2DP

800 MHz ARM 11

Factory Battery 
Capacity Li-Ion 1350 mAh

CPU

Li-Ion 1200 mAh

600 MHz ARMv6

Samsung Galaxy Mini S5570 Samsung Galaxy Ace S5830Characteristics 

Table II. CHARACTERISTICS OF THE USED SMARTPHONES

For each one of the smartphones, three sets of tests were
performed. First, the energy consumption of each smartphone
was measured without any sensing task running. We note that
these baseline tests were conducted with Wi-Fi, GSM/UMTS
and Bluetooth interfaces being managed by the Android OS
and with the smartphones being carried by its user as usually.
However, the smartphones have not been used to place or
receive phone calls, send or receive short messages, or to
access the Internet. This represents the best case in terms of
the smartphone’s autonomy since no energy has been used for
collecting data or other tasks, except for logging the battery
level. We name these tests “baseline”.

The second set of tests was performed while running
our data collection application, but without using the motion

detection algorithm. Note that the data collection task includes
the upload of the collected data to a remote server whenever
there is access to the Internet through a WiFi network. All
other parameters were the same as for the baseline tests. We
name these tests “without motion algorithm”.

The third set of tests was performed while running the
motion detection algorithm, all other conditions being the same
as for the “without motion algorithm” tests. We name these
tests “with motion algorithm”. Figures 7 and 8 show the results
obtained for each one of the smartphones.

Baseline(SET(1(23/24(Sep LEVEL With(Motion(Algorithm(SET1((5/6(Jun) Level With(Motion(Algorithm(SET2((16/17(Sep) Level No(Algorithm((Maio) Level Sep(25,(2013 Sep(26/27(ALG Level Oct(2(/3 baseline(Nov(13(/(14baseline(Nov(13(/(14 Baseline(27/29(Nov Level Baseline(04/05(Dec Level
0h(0m(0s 100 0ms 100 0ms 100 0ms 100 0ms 100 0ms 100 0ms 100 0ms 100 0ms 100
0h(0m(0s 100 2h 44m 31s 99 3s 100 33s 100 1s 100 2h(25m(14s 99 1h 3m 5s 100 9h 44m 58s 98 9h 39m 38s 99
0h(2m(0s 100 2h 46m 1s 98 5s 100 35m(7s 100 6s 100 2h(25m(34s 98 1h 3m 30s 100 9h 52m 53s 97 9h 40m 28s 98
2h(7m(37s 100 3h 3m 41s 97 10s 100 54m(20s 99 11s 100 2h(56m(14s 97 1h 5m 50s 100 11h 59m 50s 96 10h 23m 25s 97
9h(12m(48s 100 3h 48m 11s 95 30m 100 54m(30s 98 16s 100 3h(14m(44s 96 2h 37m 26s 99 13h 54m 53s 95 10h 39m 55s 96
9h(17m(38s 100 4h 13m 31s 94 30m(5s 100 58m(40s 97 21s 100 3h(34m(44s 95 2h 37m 46s 98 14h 11m 13s 94 11h 1m 45s 95
11h(17m(41s 99 4h 38m 31s 93 1h 100 1h(5m(7s 97 36s 100 3h(54m(14s 94 2h 37m 46s 98 14h 17m 23s 93 11h 22m 35s 94
11h(25m(21s 98 4h 45m 11s 92 1h(0m(6s 100 1h(6m(20s 96 46s 100 4h(17m(14s 93 3h 8m 26s 97 14h 34m 13s 92 13h 55m 15s 93
11h(39m(21s 97 5h 25m 1s 91 1h(5m(21s 99 1h(18m(30s 95 51s 100 4h(35m(14s 92 3h 26m 56s 96 15h 15m 3s 91 14h 12m 6s 92
11h(58m(51s 96 5h 47m 51s 90 1h(5m(31s 98 1h(34m(40s 94 56s 100 4h(56m(24s 91 4h 6m 26s 94 15h 37m 43s 90 14h 13m 56s 91
12h(21m(3s 95 6h 11m 31s 89 1h(13m(41s 97 1h(35m(7s 94 1m(1s 100 5h(19m(4s 90 4h 47m 26s 92 15h 55m 43s 89 14h 14m 46s 90
13h(32m(48s 94 6h 36m 1s 88 1h(23m(41s 96 1h(48m(30s 93 1m(6s 100 5h(41m(14s 89 4h 47m 26s 92 16h 17m 13s 88 15h 17m 26s 89
13h(57m(43s 94 7h 3m 21s 87 1h(30m 96 2h(0m(40s 92 1m(16s 100 6h(1m(44s 88 5h 8m 36s 91 16h 40m 13s 87 15h 38m 6s 88
14h(37m(38s 93 7h 25m 1s 86 1h(30m(6s 96 2h(5m(7s 92 1m(21s 100 6h(27m(4s 87 5h 31m 16s 90 16h 47m 13s 86 16h 0m 56s 87
15h(53m(5s 92 7h 28m 11s 85 1h(37m(21s 95 2h(12m(40s 91 1m(26s 100 6h(48m(14s 86 5h 53m 26s 89 17h 1m 3s 85 16h 22m 36s 86
17h(16m(57s 91 8h 22m 51s 84 1h(45m(31s 94 2h(22m(40s 90 1m(31s 100 7h(8m(4s 85 6h 13m 56s 88 17h 56m 54s 84 16h 40m 46s 85
17h(33m(57s 90 8h 46m 11s 84 1h(55m(31s 93 2h(35m(7s 90 1m(36s 100 7h(19m(44s 84 6h 39m 16s 87 18h 17m 4s 83 16h 43m 6s 84
19h(17m(58s 89 8h 52m 31s 83 2h 93 2h(36m(30s 89 1m(41s 100 7h(42m(24s 84 7h 0m 26s 86 18h 24m 34s 82 17h 52m 6s 83
20h(28m(10s 88 9h 24m 51s 82 2h(0m(5s 93 2h(46m(40s 88 1m(46s 100 7h(56m(4s 84 7h 20m 16s 85 19h 9m 4s 81 18h 17m 46s 82
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Baseline(SET(1(23/24(Sep LEVEL With(Motion(Algorithm(SET1((5/6(Jun) Level With(Motion(Algorithm(SET2((16/17(Sep) Level No(Algorithm((Maio) Level Sep(25,(2013 Sep(26/27(ALG Level Oct(2(/3 baseline(Nov(13(/(14baseline(Nov(13(/(14 Baseline(27/29(Nov Level Baseline(04/05(Dec Level
0h(0m(0s 100 0ms 100 0ms 100 0ms 100 0ms 100 0ms 100 0ms 100 0ms 100 0ms 100
0h(0m(0s 100 2h 44m 31s 99 3s 100 33s 100 1s 100 2h(25m(14s 99 1h 3m 5s 100 9h 44m 58s 98 9h 39m 38s 99
0h(2m(0s 100 2h 46m 1s 98 5s 100 35m(7s 100 6s 100 2h(25m(34s 98 1h 3m 30s 100 9h 52m 53s 97 9h 40m 28s 98

2h(7m(37s 100 3h 3m 41s 97 10s 100 54m(20s 99 11s 100 2h(56m(14s 97 1h 5m 50s 100 11h 59m 50s 96 10h 23m 25s 97
9h(12m(48s 100 3h 48m 11s 95 30m 100 54m(30s 98 16s 100 3h(14m(44s 96 2h 37m 26s 99 13h 54m 53s 95 10h 39m 55s 96
9h(17m(38s 100 4h 13m 31s 94 30m(5s 100 58m(40s 97 21s 100 3h(34m(44s 95 2h 37m 46s 98 14h 11m 13s 94 11h 1m 45s 95

11h(17m(41s 99 4h 38m 31s 93 1h 100 1h(5m(7s 97 36s 100 3h(54m(14s 94 2h 37m 46s 98 14h 17m 23s 93 11h 22m 35s 94
11h(25m(21s 98 4h 45m 11s 92 1h(0m(6s 100 1h(6m(20s 96 46s 100 4h(17m(14s 93 3h 8m 26s 97 14h 34m 13s 92 13h 55m 15s 93
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15h(53m(5s 92 7h 28m 11s 85 1h(37m(21s 95 2h(12m(40s 91 1m(26s 100 6h(48m(14s 86 5h 53m 26s 89 17h 1m 3s 85 16h 22m 36s 86
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17h(33m(57s 90 8h 46m 11s 84 1h(55m(31s 93 2h(35m(7s 90 1m(36s 100 7h(19m(44s 84 6h 39m 16s 87 18h 17m 4s 83 16h 43m 6s 84
19h(17m(58s 89 8h 52m 31s 83 2h 93 2h(36m(30s 89 1m(41s 100 7h(42m(24s 84 7h 0m 26s 86 18h 24m 34s 82 17h 52m 6s 83
20h(28m(10s 88 9h 24m 51s 82 2h(0m(5s 93 2h(46m(40s 88 1m(46s 100 7h(56m(4s 84 7h 20m 16s 85 19h 9m 4s 81 18h 17m 46s 82
21h(32m(55s 87 9h 52m 1s 81 2h(7m(31s 92 2h(58m(40s 87 1m(51s 100 8h(2m(44s 83 7h 31m 56s 84 19h 35m 54s 80 18h 32m 6s 81
22h(28m(0s 86 9h 53m 11s 80 2h(19m(31s 91 3h(5m(7s 87 1m(56s 100 8h(11m(14s 83 8h 14m 56s 83 20h 12m 24s 79 19h 1m 46s 80
23h(1m(50s 86 10h 5m 21s 79 2h(25m(41s 90 3h(12m(40s 86 2m(1s 100 8h(11m(24s 83 9h 6m 16s 81 20h 20m 44s 78 19h 45m 6s 79
23h(2m(24s 85 10h 6m 5s 78 2h(30m 90 3h(29m(20s 85 2m(12s 100 8h(11m(34s 83 9h 34m 56s 80 20h 42m 4s 77 19h 54m 36s 78
23h(2m(44s 84 10h 19m 31s 77 2h(39m(41s 89 3h(29m(30s 85 2m(21s 100 8h(11m(44s 83 9h 58m 26s 79 20h 52m 14s 76 20h 17m 46s 77
23h(2m(54s 84 10h 35m 41s 76 2h(51m(31s 88 3h(31m(10s 85 6m(21s 100 8h(20m(24s 83 10h 11m 12s 78 21h 26m 54s 75 20h 18m 26s 76
23h(3m(4s 83 10h 49m 11s 75 3h 88 3h(31m(30s 85 7m(1s 100 8h(20m(34s 83 10h 11m 16s 77 21h 41m 4s 74 20h 56m 6s 75

23h(3m(54s 83 11h 37m 51s 74 3h(0m(6s 88 3h(33m(10s 85 7m(41s 100 8h(26m(44s 82 10h 19m 46s 76 22h 3m 4s 73 20h 59m 16s 74
23h(4m(24s 82 11h 38m 11s 72 3h(1m(21s 87 3h(33m(30s 85 7m(55s 100 8h(38m(44s 82 10h 20m 57s 75 22h 7m 34s 72 21h 0m 6s 73
23h(8m(54s 81 11h 38m 31s 71 3h(13m(31s 86 3h(35m(7s 85 11m(38s 100 8h(38m(54s 82 10h 49m 46s 74 22h 11m 54s 71 21h 33m 21s 72

23h(17m(44s 80 11h 39m 11s 70 3h(27m(21s 85 3h(35m(10s 85 11m(38s 100 8h(39m(54s 82 11h 32m 14s 73 22h 46m 44s 70 21h 34m 6s 71
23h(24m(34s 79 11h 39m 41s 69 3h(30m 85 3h(35m(20s 85 37m(55s 100 8h(40m(4s 82 11h 32m 42s 72 22h 54m 34s 69 22h 9m 16s 70
23h(29m(34s 78 11h 58m 11s 68 3h(30m(6s 85 3h(36m(30s 84 48m(7s 100 8h(54m(4s 81 11h 33m 2s 71 23h 7m 14s 68 22h 19m 16s 69
23h(33m(34s 77 12h 2m 51s 67 3h(33m(41s 84 3h(37m(10s 84 48m(17s 100 9h(22m(44s 80 11h 33m 12s 70 23h 14m 4s 67 22h 28m 46s 68
23h(40m(54s 76 12h 6m 11s 66 3h(35m(31s 84 3h(37m(30s 84 49m(57s 100 9h(46m(14s 79 11h 33m 22s 69 23h 25m 14s 66 22h 41m 31s 67
23h(45m(4s 75 12h 15m 31s 64 3h(35m(51s 83 3h(39m 84 50m(17s 100 9h(57m(4s 78 11h 33m 32s 68 23h 26m 44s 65 22h 49m 46s 66
23h(50m(4s 74 12h 18m 51s 63 4h 83 3h(39m(30s 84 51m(57s 100 9h(59m 78 11h 33m 52s 67 1d 0h 10m 14s 64 23h 10m 31s 65
24h(1m(34s 72 12h 23m 21s 62 4h(0m(6s 83 3h(41m 84 52m(17s 100 9h(59m(4s 77 11h 37m 12s 66 1d 0h 24m 4s 63 23h 46m 17s 64
24h(7m(24s 71 12h 24m 31s 61 4h(3m(21s 82 3h(41m(30s 84 53m(47s 100 10h(7m(34s 76 13h 5m 54s 65 1d 0h 37m 4s 62 23h 58m 37s 63

24h(13m(34s 70 12h 24m 51s 60 4h(17m(41s 81 3h(43m 84 54m(17s 100 10h(8m(45s 75 13h 7m 44s 64 1d 0h 37m 54s 61 1d 0h 21m 37s 62
24h(18m(54s 69 12h 25m 41s 59 4h(30m 81 3h(43m(30s 84 55m(47s 100 10h(37m(34s 74 13h 10m 6s 63 1d 1h 31m 14s 60 1d 0h 47m 7s 61
24h(24m(14s 68 13h 17m 31s 58 4h(30m(6s 81 3h(45m 84 56m(17s 100 10h(38m(45s 74 13h 26m 56s 62 1d 6h 50m 7s 59 1d 1h 6m 37s 60
24h(27m(34s 67 13h 36m 31s 57 4h(31m(21s 80 3h(46m(40s 84 57m(37s 100 10h(44m(4s 73 13h 34m 16s 61 1d 9h 45m 7s 58 1d 1h 8m 17s 59
24h(32m(4s 66 13h 43m 1s 56 4h(53m(21s 78 3h(47m 84 58m(17s 100 11h(20m(2s 73 13h 52m 36s 60 1d 9h 49m 57s 57 1d 2h 1m 57s 58

24h(36m(24s 65 13h 55m 11s 55 5h 78 3h(47m(30s 84 59m(37s 100 11h(20m(30s 72 14h 3m 11s 59 1d 11h 45m 28s 55 1d 2h 38m 7s 57
24h(40m(54s 64 16h 12m 41s 54 5h(0m(6s 78 3h(48m(50s 84 1h(0m(17s 100 11h(20m(50s 71 14h 33m 32s 58 1d 11h 45m 38s 54 1d 3h 11m 17s 56
24h(42m(54s 63 16h 13m 1s 53 5h(1m(11s 77 3h(49m(30s 84 1h(2m(27s 100 11h(21m 70 14h 43m 32s 57 1d 13h 46m 8s 53 1d 3h 38m 37s 55
24h(46m(24s 62 16h 30m 21s 51 5h(11m(21s 76 3h(50m(40s 83 1h(3m(37s 100 11h(21m(10s 69 14h 58m 21s 56 1d 14h 16m 8s 52 1d 3h 40m 17s 54
24h(50m(24s 61 16h 35m 41s 50 5h(21m(31s 75 3h(50m(50s 83 1h(4m(27s 100 11h(21m(20s 68 15h 4m 45s 55 1d 14h 16m 58s 51 1d 5h 2m 17s 53
24h(55m(4s 60 16h 55m 51s 49 5h(30m 75 3h(51m(30s 83 1h(5m(27s 100 11h(21m(40s 67 17h 28m 32s 53 1d 14h 17m 18s 50 1d 5h 53m 27s 52

24h(59m(44s 59 17h 4m 1s 47 5h(30m(6s 75 3h(52m(50s 83 1h(6m(27s 100 11h(25m 66 17h 43m 22s 52 1d 14h 18m 48s 49 1d 6h 4m 57s 51
25h(6m(4s 58 17h 14m 11s 46 5h(33m(21s 74 3h(53m(30s 83 1h(7m(27s 99 12h(53m(42s 65 17h 53m 22s 51 1d 15h 42m 47s 48 1d 6h 6m 7s 50

25h(13m(24s 57 17h 24m 11s 45 5h(41m(31s 73 3h(54m(50s 83 1h(7m(55s 99 12h(55m(32s 64 18h 4m 45s 50 1d 15h 42m 57s 47 1d 6h 6m 27s 49

25h(17m(44s 56 18h 21m 22s 44 5h(53m(21s 72 3h(55m(30s 83 1h(8m(17s 99 12h(57m(54s 63 18h 23m 22s 49 1d 15h 43m 37s 46 1d 6h 6m 37s 48

25h(24m(24s 55 18h 27m 51s 42 6h 72 3h(56m(50s 83 1h(9m(27s 99 13h(14m(44s 62 18h 28m 33s 48 1d 15h 46m 7s 45 1d 6h 6m 47s 47

25h(33m(44s 54 18h 50m 1s 41 6h(0m(6s 72 3h(57m(30s 83 1h(9m(37s 98 13h(22m(4s 61 18h 38m 22s 47 1d 15h 46m 37s 44 1d 8h 38m 27s 46

25h(50m(14s 52 19h 7m 13s 40 6h(1m(11s 71 3h(58m(50s 83 1h(10m(27s 98 13h(40m(24s 60 18h 48m 22s 46 1d 19h 0m 2s 43 1d 9h 57m 37s 45
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26h(24m(4s 47 21h 11m 41s 33 6h(30m(6s 68 4h(4m(40s 82 1h(15m(27s 98 17h(20m(51s 56 21h 11m 27s 41 1d 21h 6m 52s 38 1d 11h 20m 37s 39

26h(32m(34s 46 21h 11m 51s 32 6h(35m(51s 66 4h(4m(50s 82 1h(16m(27s 98 17h(22m(21s 55 21h 22m 17s 40 1d 21h 41m 53s 37 1d 11h 20m 51s 38

26h(38m(34s 45 21h 12m 1s 30 6h(45m(31s 65 4h(5m(7s 82 1h(17m(27s 98 18h(9m(39s 54 21h 27m 47s 39 1d 21h 51m 53s 36 1d 11h 20m 57s 37
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Figure 7. Battery drain with and without motion algorithm (Galaxy Ace)
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Figure 8. Battery drain with and without motion algorithm (Galaxy Mini)

As expected, collecting data without running the motion
detection algorithm results in a strong penalty on the devices’
autonomy when compared with the "baseline" tests. The results
obtained during the “with motion algorithm” tests in both
smartphones indicate a significant gain on battery autonomy
when compared with the results obtained during the “without
motion algorithm” tests.

Based on results obtained we calculated for both smart-
phones the average autonomy time (in hours) for each set of
tests (values (a), (b) and (c) in table III). This values were
calculated for time up to which the battery charge dropped to
10%, because when battery charge is low the draining patterns
are highly irregular.



89,2 h 42,6 h

Galaxy Ace Galaxy Mini

Autonomy reduction compared with 
“Baseline” (a) – (b)

Power consumption of our solution (e)-(d)

Average autonomy - “Baseline” (a)

Average autonomy - “With motion algorithm” (b)

Baseline test average power consumption (d)

With motion algorithm test average power 
consumption (e)

41,34 mW7,26 mW

10,25 h

55,97 mW

63,23 mW 145,57 mW

104,23 mW

12,1 h

16,3 h 15,4 h

30,5 h79 h

Average autonomy - “Without motion 
algorithm” (c)

Autonomy gain compared with “Without motion 
algorithm” (b) – (c) 62,7 h 15,1 h

Table III. AVERAGE AUTONOMY AND AVERAGE POWER CONSUMPTION

As table III shows, using the motion detection algorithm
for smartphone A (Galaxy Ace), we have obtained a battery
autonomy reduction of approximately 10,2 hours comparing
to the result obtained on “baseline” tests and a battery au-
tonomy gain of approximately 62,7 hours comparing to the
results obtained during the “without motion algorithm” test.
In the same situation, for smartphone B (Galaxy Mini), the
battery autonomy reduction was of 12,1 hours and the battery
autonomy gain was of 15,1 hours.

As noted before, the motion patterns along the different
days were very similar. In respect to that, we can observe, for
each set of “with motion algorithm” tests, very similar battery
consumption curves. We may perceive some small variations
due to normal variations on movement patterns during the day
(such as changing the place to have lunch or having an extra
visit to the library). We may then observe that motion patterns
have a direct influence on the variation of the consumptions
over time, which corroborates our initial assumptions.

Using the data collected during the experimental tests, we
also estimated the overall consumption of our sensing solution.
We estimated the overall average power consumption in the
"baseline" and "with motion algorithm" tests. Those values
((d) and (e) in table III) were estimated using the average
autonomy of each set of tests (values (a) and (b) in table III)
and the total capacity of the batteries present in table II. The
values in the last line in table III correspond to the average
power consumption of our sensing solution.

It is important to notice that although our solution’s av-
erage power consumption values differ greatly from mobile
phone Galaxy Ace to mobile phone Galaxy Mini, the average
autonomy loss is similar. The average power consumption
difference may be due to the method for estimating power
consumption as it depends, in our case, on the capacity of
the battery, which may not be at the maximum level due
to battery aging. Hardware characteristics in general, and,
possibly, operating system versions, may also influence battery
consumption curves. Additional tests must be therefor executed
to uncover this correlation.

We have also compared our results against SensLoc system
presented in [15] (see section II). In this work, the authors
have estimated the overall energy used by SensLoc in two
configurations: with path tracking disabled, and place and

movement detection enabled; and with path tracking enabled.
In the first configuration, SensLoc uses a sampling interval of
10 seconds for Wi-Fi and a duty cycle of the accelerometer
of 50% (over a 10 seconds period) that provided information
for detecting movements to trigger Wi-Fi scans. In the second
configuration, SensLoc also samples GPS coordinates every 10
seconds when the user is traveling between places. SensLoc
used 32,8mW and 54,8mW on average without path tracking
and with path tracking, respectively.

The comparison between SensLoc and our system can-
not be comprehensive, as there exist some differences be-
tween SensLoc’s and our solution’s implementations. However,
SensLoc resembles our system insofar as its central sensing
tasks are focused on location information. In particular, we
may evidence that our solution makes additional samples of
Bluetooth and GSM interfaces. On the other hand, SensLoc’s
global sampling period is 10s, both for Wi-Fi and GPS
interfaces, while our solution adopts a GPS sampling period
of 60s while still keeping a Wi-Fi sampling period of 10s.
Moreover, our solution uploads the sample raw data to a server
in the Internet. In its turn, SensLoc locally computes the raw
data to estimate track patching and place detection.

To estimate the power consumption, the authors logged the
time each sensor was activated and used the average power
consumption of each sensor (obtained from power measure-
ments of an HTC G1 phone), and thus, the data provided does
not corresponds to data effectively obtained from experimental
usage in real settings which also would include consumption
from different hardware components, such as CPU. The overall
consumption of our solution (for mobile phone Galaxy Ace)
is 7,26 mW on average which is nearly 22% of what SensLoc
used when path tracking is disable (32,8mW) and 13% of
what SensLoc used when path tracking is enable (54,8mW)
(the percentages for Galaxy Mini are ⇡ 126% and ⇡ 75%).
These results point out for a better energy-efficient behaviour
from our solution, which we consider to be explained by a
careful motion detection algorithm design as well as careful
engineering process, in this particular situation, within the
Android operating system. The power consumption gains are
apparently more limited for the Galaxy Mini smartphone.
This could indicate that a comparison based in observed
smartphone’s autonomy time could be more significant, but
SensLoc evaluation does not provide sufficient data to estimate
the real autonomy of SensLoc system.

Generally, we should state that periodic sampling of smart-
phone’s sensors, using long sample periods as longer as it does
not disrupted application quality and performance, using ade-
quate algorithms to detect movement in order to suspend or to
soften the sampling process, exploring conveniently operating
systems services are promising guidelines for designing mobile
sensing solutions.

VI. CONCLUSION AND FUTURE WORK

In this paper, we describe a power-consumption saving
solution for mobile phone-based sensing systems in the context
of human-motion analysis. We have explored periodic sam-
pling of the sensors and the suspension of the sampling process
whenever the device is not moving. We have conducted a set of
experiments that have shown a significant improvement in the



devices’ autonomy during the execution of sensing tasks in the
context of human-motion analysis. Our experiments involved
a user performing his normal daily tasks and motion patterns.

The balancing between sensing tasks effectiveness and
the energy consumption is possible in the context of human-
motion analysis as suspending the sampling process during
periods of immobility results in energy saving without com-
promise the collected data. Daily application consumption
is however still dependent on the users’ movement patterns
during the day.

The Operating System model and APIs may significantly
influence energy saving solutions and the efficiency of sensing
tasks. In particular, pausing the CPU’s running processes
during the periods in which a smartphone is not being used has
been shown that it constrains the implementation of sensing
applications.

Recently (on September 2013), Apple unveiled the new
M7 chip that integrates the company’s latest smartphone, the
iPhone 5S. This coprocessor has the function of constantly
measure motion data (accelerometer, gyroscope and compass),
that can be used by fitness and health applications, without
waking up the main processor. This coprocessor reduces the
load of tracking motion using the main processor, and requires
significantly less battery. It also offers ways for the system to
make power management more efficiently, making the iPhone
more intelligent in terms of when to activate or to deactivate
certain features to conserve battery life. The M7 also uses a
new API named "CoreMotion" to identify the type of user’s
movement and makes optimisations based on it[20]. In the
particular case of Android, and at least until most of the
smartphones have a solution similar to the M7 Chip on iPhone
5S, mechanisms that uses a combination of the Android’s
Alarm Manager and Wakelock can be used to overcome this
situation, as we have shown in this paper.

As future work, we should perform a more exhaustive
study about the sampling periods for each interface, as these
sampling periods greatly influence the correlation between the
energy consumption and the sensing tasks efficiency. Further
research should be done on motion detection algorithm in
order to detect user’s motion more accurately, for example, by
detecting different types of motion, and using the environment
analysis to dynamically adjust the threshold value. Our next
step is to perform tests to extract data which represents in a
more explicit manner the current algorithm’s motion detection
accuracy, despite being perceptible through the battery con-
sumption patterns presented.
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