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Outlook:



- Motivation & goals of the CESAR Project

	 	 - what is OSA

	 	 - how is OSA diagnosed

	 	 - how CESAR aims to contribute



- 1st step towards non-intrusive OSA event detection

	 	 - signal types

	 	 - data mining techniques

	 	 - data sets and data preparation

	 	 - results



- Discussion

	 	



Disclaimer :

-

- no fancy . ppt show today
-

missing references to the origin
of the pictures used

- no new data mining - just
the application of vanilla

Configurations ni Mat Lab

( we are still learning . ... ... .
)



What is OSA?



What does OSA mean for health?



How is OSA diagnosed?

Poly son no graph y
( Psg)

the gold standard



How is OSA diagnosed? (cont.)

Mobile

Psg
from
Nox medical

NoxT3
price

> 7000 E



How is OSA diagnosed? (cont.)

electroencephalogram

electro myo gram

electrocardiogram

arterial blood Preasue

Abdomen

9

•

.

M . Levitsky
"

Using the patho physiology of OSA to teachcardiopulmonaryintegration
" 2008



How is OSA diagnosed? (cont.)

Normal: AHI<5

Mild sleep apnea: 5≤AHI<15

Moderate sleep apnea: 15≤AHI<30

Severe sleep apnea: AHI≥30

-

I

• trained person all inspects the

monitored data

• identifies apnea events (breathingpause & reduced oxygen
saturation

of 10 s and more )
-

• Apnea - Hypopnea
Index

( A HI )

defines severity of OSA ( # apnea events

per hour ) ,
£210 seconds



CESAR: Using Complex Event Processing for 
Low-threshold and Non-intrusive 

Sleep Apnea Monitoring at Home 
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Smartphones & sensors for physiological

signals are available & "

cheap
"

Examples : Bilal in a
, Cooking Hacks

Shimmer

Funded by the Norwegian Research

Council in the Fri Pro program



Howforcanwego
with these cheap sensor

sets to support OSA diagnosis
?

performance→ HW reliability

→ SW signal processing

data mining
→ Users placement of

sensors



increasing OSA

tired .... more tired ..... further issues

going to

physician

or not?

patient describes sympthomes

decision making with insufficient 
data

subscribe 

PSG or

something

else

PSG examination

physiological

data is

collected

diagnosis

Three steps of OSA diagnosis

patient

.

physician

.

patient sleep
experts



Let's envision :

- we could develop an extensible

app

- that can with one easy to use

sensor get some data that could
indicate whether OSA might be an

issue

⇒ the use could buy additional

sensors to get more data

for 0 s A event detection

⇒ the user / patient could

show the MD the data

⇒ the MD has now a good
set of data to decide whether

a Psg should be done





Daniel Bugajski Przemyslaw



What are the immediate
research questions to be answered ?

- which signal types are

"

needed
"

.

easy to use

. comfortable for the use

. cheap
.

"

good
" for OSA event detection

- can dmaintiang

be
used to automatically

detect OSA events
. which is best ANN

,
KNN

,
Sm

,

D T
,

... 2.

• what are the computational
Costs ( can it be used on

smart phones ) ?




