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About me

Professional - present
• Professor ‘Chair Design & Analysis of Intelligent Systems for Leisure Time Sports & Vitality’ (Tu/e)
• Head of Research at ‘Move to Be Research Group’ (Fontys Sporthogeschool)
• Research Fellow at Policy in Sports & Physical Activity Research Group (KU Leuven) 
 
Educational background
• PhD in Human Kinesiology (Human Movement Sciences)
• MSc in Social Psychology
• Statistics, econometrics, qualitative methods

Research topics
• Profiling people (during physical activity and/or sports participation) in different settings
• Designing tailored services and products to improve physical activity, pleasure and vitality
• Evaluating the effectiveness, efficiency and impact of these social and/or technical innovations. 
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Objective

 To develop a basic understanding of aspects of human 

physiology, in particular those aspects which can be measured 

unobtrusively or almost unobtrusively, which are important for 

many medical areas and vitality areas (such as sports).
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Human Physiology
 “ The study of how body structures function / The science of body functions” 

Source: Tortora & Derrickson, 2009.
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Human Physiology

Source: Tortora & Derrickson, 2009.

 The human body consists of 6 levels of organization 
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What factors influence our health?
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Health report - The Netherlands

Source: World Health Organization - Noncommunicable Diseases (NCD) Country Profiles , 2014.
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Health report - The Netherlands

Source: Country statistics and global health estimates by WHO and UN partners (2015)
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Attributable fractions for all cause deaths 

Lo
w CRF

At
tr

ib
ut

ab
le

 fr
ac

tio
ns

 (%
)

Obesit
y

Smoke
r

Hyp
erte

nsio
n

High Choleste
rol

Diabete
s

MEN
WOMEN

18
16
14
12
10
8
6
4
2
0

Source: Blair (2009)

Steven Vos - Sensors for physiology



Facing a noticeable increase in physical inactivity 

NNGB Combinorm Fitnorm
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Source: volksgezondheidenzorg.nl
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Facing a noticeable increase in physical inactivity 

Total average

Male

Female

4-12 years
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20-35 years
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65-80 years

80 and up
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Source: volksgezondheidenzorg.nl

Steven Vos - Sensors for physiology



Mental health/disorder (e.g. dementia) 

Steven Vos - Sensors for physiology

Source: www.bupa.com



Health spending 
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A holistic approach to health? - Lifestyle behaviors
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Evidence for exercise as a medecine 
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Three main research/design challenges wrt sensoring

A classic lab setting 
for exercise physiological research

Challenge I - Unobtrusive
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Three main research/design challenges wrt sensoring

ELITE SPORTS
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Challenge I - Unobtrusive
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24/7 monitoring of 
behaviour  
the connected individual

GPS

VIDEO

HEART RATE MONITOR

SMARTWATCH

ACCELEROMETER

PODOMETER

SMART GLASSES
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Ecological Validity
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Challenge I - The truth is out there

Experimental control 
versus ecological 
validity

Source: Peeters & Megens (2014)

Three main research/design challenges wrt sensoring
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Challenge II - Acquisition, integration and application of meaningful data

Three main research/design challenges wrt censoring
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Challenge III - Personalized feedback - one size does not fit all

Three main research/design challenges wrt sensoring
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Example - energy expenditure

Metabolic equivalent tasks …



ATP

O2

ADP ATP

Oxidative  
systems

ATP

A
na

er
ob

ic
 s

ys
te

m
s

O2

G
ly

co
ly

si
s

β-oxidation

G
ly

co
ly

si
s

Krebs cycle  + Electrontransport chain

C
P

Lactic acid

Example - physiology of energy metabolism during different levels of exercise 

Source: van Dijk (2015) 

Sub-maximal 
exercise
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Example - physiology of energy metabolism during different levels of exercise 



ATP

O2

ADP ATP

Oxidative  
systems

ATP

A
na

er
ob

ic
 s

ys
te

m
s

O2

Lactic acid

G
ly

co
ly

si
s

G
ly

co
ly

si
s

β-oxidation

C
P

Krebs cycle  + Electrontransport chain

Lactic acid

Source: van Dijk (2015) 

Sub-maximal 
exercise

Maximal 
exercise

Steven Vos - Sensors for physiology

Example - physiology of energy metabolism during different levels of exercise 



Some examples - measuring lactic acid

BSX Insights - indirect through measurement of 
oxygen saturation in the muscles
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Some examples - measuring heart rate
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Some examples - measuring energy expenditure

Indirect calorimetry - determined by measuring O2 consumption and CO2 
production
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Some examples - measuring energy expenditure?
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Some examples - optimizing algorithms for measuring 
energy expenditure through a 3-axial accelerometer

Steven Vos - Sensors for physiology Source: Oomen, Arts & Vos  (2015; 2016) 
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Some examples - optimizing algorithms for measuring 
energy expenditure through a wearable device

Steven Vos - Sensors for physiology
Source: Oomen, Arts & Vos  (2015; 2016) 



To be continued in the 
upcoming weeks …
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