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Abstract— The first aim of the project is to construct an
acquisition system for four accelerometer sensordixed to the
extremities. The information is transmitted to a daa-gathering-
system which synchronizes the accelerometer signalgith the
video-electroencephalogram (EEG) data. The secondna is to
synchronously monitor pediatric epileptic patientswith the newly
developed acquisition system and the video-EEG sgsh. Based
on the video-EEG data (the Golden Standard) the saires are
detected and labelled by an expert (as tonic seizs, tonic-clonic
seizures jerks or others).

For the accelerometer we utilized the ADXL330, whic
measures the acceleration along the three Cartesiaaxes. The
signals are conditioned for A/D conversion and viaan A/D
converter (Schwarzer interface) read into the videttEG
acquisition software (BrainRT of OSG).

Index Terms— accelerometers, pediatric epilepsy

|. INTRODUCTION
Imost one percent of the world population suffemnirthe

not possible, due to practical restrictions mergtabove, to
track the disease on daily or weekly basis andishieeded to
get a clear view on the patient’s situation. Moot is hard
to detect movement of the patient’s body on thewid he lies
under a blanket.

The addition of accelerometers to the patient’'sybodn
solve the problem of movement detection if the grdtilies
under a blanket. The accelerometers can even dstece
seizures which are not visible on the EEG-sign&s A
detection algorithm based on only the signals fréme
accelerometers is also a useful extension. Indhistion the
patient does not have to wear the uncomfortable EEG
electrodes. This leads to a more comfortable detectethod
for the patient, especially when de accelerometars
connected wireless.

Detection of the movement is also possible by pici
markers on the body. A camera can trace the markeds
follow the movement of the body [6]. The disadvagetaf this
method is that the movement cannot be measuree patient
is lying under a blanket. Another problem is tlidhe markers

effects of epilepsy, which comes down to approxétyat come close to each other the video analysis program
sixty million people. It is the most common seriousccidentally switch maker points.

neurological disorder during childhood [1]-[3]. Egpsy is a
brain disorder, in which the brain cells producena@mal
signals. In this case, the normal neuronal actisgtgisturbed
and leads to strange sensations, emotions and ibeh8eme
patients may also show convulsions, muscle spasthioas of
consciousness [4].

The standard detection of epileptic seizures, tlwdén
Standard, is a combination of EEG and video moimi¢piThe
data is analyzed by an expert who labels the dat&rmining
the time when the seizures take place. The videwshhe
movement of the patient’'s body, whereas the EEGvshbe
brain activity. A combination of those two elemehts a very
high performance.

A downside of this method is that it is uncomfotéator the
patient and that the analysis of the data is lafensive. It is
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Logging data from the accelerometers can be udeful
measure the frequency of nocturnal seizures oepiati With
this information the medication of the patient ¢d@nadjusted
more objectively to a more optimal treatment of thsease
and raise the quality of life of the patient. Anaitipossible use
of the data is to detect a seizure and give a kigralarm the
nursing staff. The systems used today are ofteindtiggered
and their performance is very poor [5]. An alarmateyn based
on accelerometer data can be an improvement.

Different methods to gather accelerometer dataaleady
carried out. First it is important to distinguistat movement
of body parts from noise produced by respiratioraderial
pulsation [7]. Afterwards the seizures must be sgpd from
non-seizure movements.

In our setup we monitored the movement of pediatric
patients. All patients suffer from severe epile@syd were
monitored during the night while they were asleep.
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Fig. 3.1. Accelerometer signals at nocturnal asitjan.

measurement resolution and helps preventing afjasin
Il. MATERIAL AND METHODS
2) Acquisition circuit block diagram
A. Setup Fig. 2.1 illustrates a block diagram of the datguasition
1) The accelerometer circuit used. The 3-D accelerometer’s output vatagntains

To convert the physical measurement (acceleratiorgn an offset and a low voltage deviation pgr as described
electrical measurement (voltage) we use the ADXL33&bove.
accelerometer. The ADXL330 is a small, low poweiaxss The buffer converts the relative high impedancetiuf
acceleration measurement system on a single mbicol€. It accelerometer output to an impedance of only a @#wns.
has a range of at least —3@ 3.0g, and a typical range of — This prevents linearity errors due to a limiteduihpnpedance
3.6 g to 3.6 g. With an applied voltage supply & 8, the of the following block.
ADXL330 delivers an output voltage of approximatély V The offset correction eliminates the 1.6 V offset the
by 0 g acceleration. This voltage increases oreadmsms with accelerometer output signal by subtracting an &aljls DC-

320 mV per +1g respectively —D. voltage. This results in a signal of 0 V by an #aadion of
For each output channel, a 32 kesistor is integrated. The 0 g, increased or decreased by 320 qV/
signal conltioning The gain correction amplifies the signal by an atjble

_——————————— e 1

factor to create a signal of 1¢//This results into a minimum
range of —3 V to 3V for an acceleration ofg-8 3g. The
gain correction improves the accuracy after digiédion by
the next block.

The Schwarzer interface box contains 12 analog tinpu
channels with a range of =5.5 V to 5.5 V and a it zhalog-
Computer running to-digital converter with a resolution of 2.7 mV dara

SrAnRT maximum sample rate of 1 kHz. The interface boxdsethe
acquired data to BrainRT (OSG soft) which also geththe
Fig. 2.1. Block diagram of data acquisition citcui EEG and video data. In this way we log our acceheter data

. ) . . synchronous with our EEG and video data, the Golden
purpose of this resistor is to set the bandwidtlabyexternal siandard data.

capacitor. In our setup, a 100 nF capacitor is ushib results )
into a bandwidth of 50Hz. The filtering improves B. Patients
In our setup we focused our attention on pedigtatients
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as their seizure patterns may still vary. The meaguwas [71  Tamara M. E. Nijsen, Pierre J.M. Cluitmans, Joha®BM. Arends,

executed in Pulderbos revalidation and epilepsytreefor Paul A. M. Griep, “Detection of subtle nocturnal moactivity from 3-
D accelerometry recordings in epilepsy patierts’be published

children and youth. The registrations are perforndeding [g]  Mmassimo Avoli, Pierre Gloor, George Kostopoulos,bBo Naquet,
sleep as seizures occur more or less in a cordrolle “Generalized Epilepsy Neurobiological ApproachestkBauser 1990

reproducible manner, without too much noise souste as p19-29
voluntary movement. The first patient we monitosedfered

from myoclonic seizures. Another ten year old pdtibad
unclassified epileptic seizures. Although our figgial is to

detect a single type of seizure, this patient'sadahs useful

because of the intensity of the motor symptomsnduthe

seizures.

In the future datasets from different patients Wil set up
with both EEG signals and video data. This way edéht
types of epileptic seizures [8] can be examinedcbydren
with different ages, from the age of 2 years toyédrs, as the
seizures often change with the age.

Ill. RESULTS

Fig. 3.1 illustrates the accelerometer data of eép#éeptic
seizure from the ten year old patient who suffersmf
unclassified but intense seizures. Signals 1-3rare the three
axis of the right arm, and signals 4-6 are from lgfe arm.
Signals 7-9 are from the left leg, and 10-12 frdwa tight leg.
We can clearly notice the transient activity in #ignals. The
seizure starts at second 13 and lasts till sec8nd'I¥e activity
is visible in the accelerometer data. The actigtween
second 46 and second 50 is normal nocturnal movemen

IV. CONCLUSION

A measuring system which simultaneously acquiresrsd
accelerometer signals and video/EEG signals ig.dtils our
intention to set up a database with datasets oh libe
accelerometer data and the EEG/video data. With ltige
database the different detection algorithms camebted and
validated. The ultimate goal is to monitor patieotsa daily
basis only with accelerometers not only in a cdktdo
environment such as a hospital setting but al$mate.
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