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PROPOSED SYSTEM

DATA REDUCTION MECHANISMS

The ambulatory electroencephalogram (AEEG) is a key tool in epilepsy 
diagnosis. It allows monitoring of the patient's brain activity, which can be 
used to indicate the presence of epilepsy, in the daily life environment.

However, wireless systems and truly long term monitors, of the scale of 
months, are currently infeasible due to battery limitations. Online, real-
time, and low power data reduction is required to make these systems 
possible.

Discontinuous monitoring, only transmitting interesting sections of data, is 
proposed as the most suitable data reduction method. When interpreting 
the data produced care must be taken as the system will have some false 
detections. The system simply generates an altered data set for analysis. 
This must be interpreted to identify epileptic features and reject non-
features in the same way as continuous signals currently are. 

THE PROBLEM

Current Ambulatory EEG units have several limitations:

1. Electrodes must remain attached for the duration of the testing and 

wearing them must be socially acceptable.

2. Systems can weigh up to 1kg limiting their portability.

3. The compliance of wires from the electrodes to the recording unit 

can limit patient movement.

4. Long term recordings generate large amounts of data for storage, 

approximately 1GB every 24 hours.

5. This data is time consuming for a neurologist to analyse, taking of 

the order of two hours per 24 hour recording [1]. 

Wireless systems could alleviate the portability issues but are 

infeasible due to the amount of power needed and the restriction 

in battery size for a small, portable device. Online data reduction 

is required. This data reduction can also reduce the amount of 

data for analysis allowing longer recordings to be made.

Reduced quality methods go against the overwhelming trend over time for EEG systems to have better sampling rates and improved spatial 

resolution.

Compression methods offer significant data reduction, but lack low power implementations and do not improve the interpretation time.

Only discontinuous monitoring reduces the data to be both transmitted and analysed. If AEEG monitoring is to be truly long term, of the 

scale of months, it will not be possible to analyse all of the data and so a data selection scheme is necessary. Such schemes should be 

suitable for low power hardware implementation.
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DATA REDUCTION TECHNIQUES TO FACILITATE WIRELESS AND LONG TERM AEEG EPILEPSY 
MONITORING

Lossey compression

Lossless compression

Reduced quality

Reduced quality

Full recording (baseline)

Method

Discontinuous: Gotman

Discontinuous: Example 

CWT method c

Discontinuous: Example 

CWT method c

Results taken from [3]

Results taken from [2]

4 channels, 8 bit, 120Hz 

sampling 

32 channels, 8 bit, 120Hz 

sampling

32 channels, 16 bit, 200Hz 

sampling

Notes

Results taken from [1] and [4]

140ms recording after an 

automated detection

5s recording after an 

automated detection

8 data sets

154 data sets

N/A

N/A

N/A

Approximate amount 

of EEG tested

200 hours

41 hours (400 events)

41 hours (400 events)

Yes

No

Yes b

Yes b

No

Lossey?

Yes

Yes

Yes

No

No

No

No

No

Reduces 

analysis time?

Yes

Yes

Yes

100

100

100

100

100

Sensitivity a / %

Unknown

79

79

81-89

39-62

96

70

0

Data 

reduction / %

90-95

94

50

a Sensitivity is the 

number of events 

correctly identified 

over the total number 

of events.

b Lossey as 

intrinsically contains 

less information than 

the baseline.

c Developed from [5] 

and [6] and analysed 

with new data as part 

of this work.

A current 

AEEG 

system 

(taken from 

[7]).

Our proposed system with no presence 

other than on the head.

DATA INTERPRETATION

METHOD

A discontinuous monitor only generates an altered data set for 

analysis. It reduces the amount of raw data that is presented to the 

neurologist but does not replace them or their role in diagnosis.

The fact that a data section has been recorded should not be taken as 

proof that activity is present, only that it is likely to be and so should be 

checked by a human expert.

REQUIRED ALGORITHM PERFORMANCE

Standard algorithms detect features: wanted features must be 

identified with few false detections. However, when only selecting data 

sections, all possible events should be identified even at the cost of 

more false detections. These wrong recordings are rejected by the 

interpreting neurologist. Toleration of false detections makes 

algorithms significantly simpler and aids low power design.

Optimal algorithms and implementations will be the subject of future 

work.

A discontinuous monitor only 

records AEEG traces in periods 

before and after an automated 

detection.

This 

significantly 

reduces the 

data for both 

transmission 

and analysis. 
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