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OBJECTIVES

Conceive, implement, and validate Focused application domains:
experimentally devices allowing biophysical - Heart failure patient’s monitoring (HF).
data of mobile subjects to be gathered and - Outdoor assessment of functional limitations and community-based walking programs
exploited in a continuous flow. for rehabilitation in patients with peripheral artery disease.
- Physical activity recognition and energy expenditure estimation,

GENERAL ARCHITECTURE OF THE PROJECT

Global design of the study Preliminary Results
Accelerometers — GPS -
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Signal Processing — Data Extraction
Temporal data mining
Consideration of dynamics
Specific applications to healthy subjects and/or patients
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Order Activity Type Duration

Al Resting 8 min

A2 Walking 8 min
speed : 6 Km/h

Velocity, A3 Biking
e N 4 Running
Speed : 11 Km/h
Monitoring of physiological and kinematic Recognition, quantification and estimation of
data, geo-positioning physical activity related to physical activity
APPLICATION AREAS
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O Improvement of HF patients @ Assessing walking ability in it a4
follow-up in perspective after patients with peripheral population (seniors) : compliance to
Sherpam project arterial disease recommendations

Actual status of the generic platform
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SPECS. AND CHARACS

‘Sherpam project design with respect to human factors
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Validation Studies
and Research Papers
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MAIN RESULTS
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1) An open platform dedicated to mobile monitoring 1) Develop signal processing tools to :

Prototyping Development Implantation Deployment

SHERPAM Project planning for human factor analysis

1) Context of Sherpam use understanding

built around four criteria : Recognize and classify five ambulatory and sedentary , . .
. . e . . . - . 2) User’s profiles and requirements
* Versatility : to accommodate to a large variety of  activities (cycling, walking, running, sitting, car-riding) L _ ,
. . . 3) Authentication of primary functions and
off-the-shelf sensors using heart rate and acceleration data fusion. , .
o risks of sensors/gateway/mobile app. /web
° EXtenSIbIllty : to add neW Sensors and embedded . Mmm \y»m W KNN (Acc) S KNN (Acc+HR) B NB (Acc) CINB (Acc+HR) mC4.5 (Acc)
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_ > . = 1. G| : “ 4) Review wearable sensor acceptance and
 Confidentiality : to ensure the privacy and the B .t | ' i usability
non-disclosure of the data T “
* Dependability : to work everywhere by limiting ST e =
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1) A plugin approach for both sensors and embedded

including the HR information.

1

. . . - ey Context Understanding Usage Specification
algorithms to personalize the platform for each 2) Develop a new experimental protocol for daily-life activities
patient and his/her condition recognition and energy expenditure estimation:
. . . . ] & B Users profiles &
2) Evaluation of EC of various transmission Experimental Phase 1 N Needs
. =  Develop mathematical models for activity recognition and energy expenditure estimation ' - —
technologies Experimental Phase 2 /i & E
=  Test the strength of developed models in Phase 1 on the basis of semi-standardized activities. & @ZCD Activity goals \ i
= Ameliorate the recognition models if necessary. y & Tasks v E==

Experimental Phase 3
=  Test the strength of developed models in Phase 1 and ameliorated in phase 2 on daily-life
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T PHESE L 0 Risk Management: Organizational / Lk
M Radio disabled activities situation. i ! Dangers, abnormal use settings
® Wi-Fi (802.11n) e | Sensors BAN, gateway,
] ' . . . mobile app. & web site
EDGE ( 2.75G) 3) ECG-Ventilation Extraction — |
Ventilation z Risk factors
B HSPA+ (3.5G) ) respiratory
signal —>
B LTE (4G) frequency
I . I

Battery
uptime
ECG Usability & Accept
. sability & Acceptance : :
signal Fusion S| ventilation i Sherpam Medical Device
using
. . . kalman
No transmission Continuous Periodic a. a
transmission transmission filter Energy
Transmission mode expendure
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Publications
Biomedical Signal Processing and Control (Journal, 2016) - Mobihealth’16 - 6th EAI International Conference on Wireless Mobile Communication and Healthcare (November 2016) - Healthcom’16 - 18th International Conference on e-Health Networking, Applications and Services (September
2016) - ECSS’16 Conference - Advances in Biomedical Engineering (ICABME’15) International Conference and then published in IEEE Conference proceedings.
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