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We use unobtrusive integrated sensors to tran-

sduce posture and kinematic variables and to 

acquire surface Electromiography (sEMG). The 

platform is able to analyze and merge the sEMG 

signals and kinematics variables to provide a 

single coherent dynamic information of the ac-

quired movements.  

Our aim is the unobtrusive monitoring of the lower limbs 

movements, as well as the muscular activations through 

a smart multisensorial platform integrating inertial and 

sEMG wireless sensors  

The stream of information is elaborated by means of 

intelligent and adaptive data processing techniques 

and artificial neural networks in order to process and 

code in real -time the distributed information. A pa-

rallel object -oriented framework for behavioural 

and sEMG features extraction, selection and discri-

mination was realized.  

The profound, pervasive and enduring conse-

quences of ageing population present enormous 

challenges as well as enormous opportunities for 

Information and Communication Technology.  

Fatigue -related decreases in voluntary muscle activation to maintain given 

muscle power output (i.e. dynamic task failure) can be assessed by the 

measurement of the sEMG signal during isometric contractions. A wireless 

wearable system was developed for the acquisition of biosignals.  

We observe an exponential decrease 

of the mean frequencies in function of 

the transitions from the sitting to the or-

thostatic posture, especially for the el-

derly. In conclusions our system allows 

human activities and muscular fatigue 

to be inferred.  

To analyse the human activities we extracted the Energy from the acquired 

signals, selecting a suitable number of levels of the wavelet decomposition. 

The signals were analyzed in Matlab and decomposed in six details and one 

accuracy, using the third order Daubechies wavelet. The signal was segmen-

ted with partially overlapping windows of different size. The Principal Compo-

nent Analysis shows a discrimination among different human activities: sitting, 

standing, walking, running,  go up, go down.  
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We analysed 50 subjects ranging from 35 to 65 years 

old. Starting from the orthostatic posture, the experi-

mental protocol consisted in seven transitions from 

the sitting to the orthostatic posture for each subject. 

Data were segmented extracting only the orthostatic 

posture intervals in order to assess the sEMG signal 

during isometric contractions.  


