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like laying, sitting, and standing, is 

obtained from tables in the literature. 

The ambulation activities, like walking 

and running, are characterized by 

quantities such as: number of steps, 

distance traveled cadence and speed of 

movement. The energy consumed 

performing these activities depends on 

these quantities. These features are 

then considered in the energy 

expenditure calculus.  

The level of physical activity of each 

user is then obtained from the energy 

expended throughout the day and the 

amount of time spent in ambulation 
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Mover is an application aiming to track 

all the movements of the user resorting 

exclusively to the built-in accelerometer 

from the smartphone. Mover monitors 

the users’ physical activity and provides 

feedback, motivating them to become 

more active.  

Problem 
Physical inactivity has been identified by 

the World Health Organization (WHO) 

as the fourth leading risk factor for 

global mortality. Healthy physical 

activity levels have been shown to 

correlate with prevention of several 

pathological conditions such as obesity, 

cardiovascular diseases, osteoporosis, 

cancer and depression. 

Mover application has been targeted 

specifically to the elderly users, with the 

aim of helping them meeting the WHO 

recommendations for daily healthy 

activity levels.  

Activity Monitor 
In order to continuously keep track of 

the user’s physical activity, Mover 

classifies each activity that is being 

performed in real time. Examples of 

these activities are: laying, sitting, 

standing, walking, and running. The 

energy required by the human body to 

perform each of these activities varies 

and can be computed in kilocalories 

(KCal). The energy spent in postures, 

Mover User Interface with the 
user’s activity level. 
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Smartphones as Wearable 

Sensors 
Smartphones include a range of sensors 

that allow their use as wearable 

sensors, with the advantage of 

integrating processing and 

communication capabilities. 

Furthermore, smartphones are much 

less obtrusive than other wearable 

sensors, since they are currently 

perceived as personal objects.  

The proposed solution is a trustworthy 

smartphone-based activity monitor, 

classifying the activities of the user 

throughout the entire day and allowing 

to assess the associated energy 

expended, without causing any change 

in the user’s daily routines. 
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activities. The users’ are thus classified, 

according to their physical activity level, 

into six different categories, from less 

active to more active: Sleeper, Sitter, 

Lagger, Walker, Mover and Hyper. The 

application allows also to set different 

goals, such as value of energy 

expended, distance traveled or number 

of steps taken in a day. 

Mover interfaces are easy to use and 

appropriate to older users. Moreover, 

the system includes an inactivity 

detection algorithm. This algorithm 

aims to identify atypical inactivity 

periods that may suggest something is 

wrong with the user. The duration of 

the inactivity timeframe before the 

system alerts the user’s emergency 

contacts can be configured. 

Activity 

Classification 

n Sitting 

n Standing 

n Laying 

n Walking 

n Running 

 

Additional Activity 

Details 

n Energy expended 

(KCal) 

n Number of steps 

n Distance Traveled 

n Cadence 

n Average speed of 

movement 

 

Physical Activity 

Levels 

n Sleeper 

n Sitter 

n Lagger 

n Walker 

n Mover 

n Hyper 

 

Logo 

Mover User Interface with daily log of the user’s activity level (left) and 
additional activity details (right). 
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