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Abstract 

Accelerometers can obtain data about the move
ments of sorne person. Ihe continued study of this 
information can help to a doctor to esrablish a cor
rect diagnosis or a rehabilitation plan for a person 
with mobility problems. This paper focuses on a 
new method to implement a motion recognition 
process with accelerometer sensor data contained 
in a mobile device. Ali the steps are described, 
from the data collection to motion recognition 
through statistical study data and machine leaming 
algorithms. 
Nowadays, mobile phones have big processing ca
pacity to execute complex programs. In tbe last 
step of this process, a classification function is im
plemented in a mobile phone for online motion 
recognition. Ihe practica! experience showed an 
overall accuracy of 91 % when recognizing four ac-
tivities. 

1 Introduction 

Currently a lot of mobile devices incorporate sensors Iike 
accelerometers · and gyroscopes that enable us to measure 
acceleration and respectively orientation. Accelerometers 
provide quantitativ·e measures of a person movements. They 
are c,apable of identifying specific changes in older adults 
and they can be used to objectively quantify ambulatory 
aetivity levels. Furthermore, accelerometers have many 
potential uses in m,mitoring of patients in rehabilitation. 
Ihey provide an added objective and quantitative dimension 
to moticm analysis when combi'ned with clinical assessment 
and they have the potential to facilitating early initiation of 
appropriaty therapeutic intervention, thus reducing rehabili
tation time. Nowadays, the clinicians and biomedical engi
neers are joining forces to make this technology par! of 
everyday c!inical practice. -, ' 

Many works had been used the retrieval data of accele
rometers sensors to study chronic diseases, strokes or reha-

' 

bilitation processes. These data can be used to obtain objec-
tive information about patients with limitation of their mo
tion capacity. 

Motions recognition is a discipline that has been around 
for last years in the human-computer interaction research 
community. The motions recognition is a similarly hard 
problem as speech or gesture recognitions. It is a field with 
a wide variety of applications. Many devices can be used 
like cameras, gyroscopes, accelerometers, etc. to identify the 
motion done. Ibis article focuses on the motion recognition 
applied to medicine using accelerometers. 

Accelerometers measures acceleration and they can help 
to discover what motions or activities a person has done. 
But that recognition contains a common problem: human 
movements can be very complex, with many actions taking 
place both sequentially and simultaneously. Because there 
are so many different combinations of sequential and simul
taneous human movement actions, it is impossible to model 
them a!l exp!icitly. For example, it is not the same if a mo
tion like stand up is done by a young boy or by a grandfa
ther. A similar case could be two persons with the same age, 
but one of them has injury in one of this legs. Firstly, the 
time to do the movement between these persons would not 
be the same. Secondly, if these persons carry out a device 
with accelerometers the captured data would be different 
and the recognition will be more difficult. Another problem 
is the positioning of the device. The accelerometer data can 
be different if the same person carries out that device in a 
different pocket of bis trousers or even in the same pocket. 

Ibis article describes a complete method to recognize 
human motions via a mobile phone with accelerometer. Ibis 
process covers from the data collection to the results of the 
recognition. Section 2 describes the related work and it 
emphasizes the online characteristic of this method. In Sec
tion 3, the process description starts with the data capture. 
Firstly, in 3 .1, the mobile phone used for data collection 
(Openmoko Free Runner) is described. Secondly, the sec
tion 3.2 deals the studied movements or activities. Section 4 
presents the proposed feature selection strategy based on 
discriminate power for generated features. Section 5 de
scribes the macbine leaming used for the classification. In 
Section 6, the results from the experimentation are related. It 
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(Spain). This server has 16 processing cores and 256 Gi
gaytes of RAM. With that big processing capacity, this 
machine can executes ali together different threads of any 
scientific program and it can obtain the results in an accept
able time. Finally, in the last step, the testing set is used to 
recognize movements. The testing set contains registers 
without labels. When the function adds the !abe] to each 
register, we can discover the motions done by a patient. And 
finally, that motions report can be used by a doctor to make 
a diagnosis or a rehabilitation plan. We have obtained an 
average accuracy of 91 % with this method (when we have 
considered the four activities). 

6.2 Online recognition 

We are now working in this point. We have to implement 
the SVM classification function into the mobile phone to 
obtain the online recognition results. 

7 Conclusions and future work 

As a future work we have to implement the SVM into the 
mobile phone. Furthermore, to continue this work it is ne
cessary to test the method with volunteers with different sex, 
age and health conditions. We also propose to test the me
thod with other features and activities. 
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