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d arrangements of our and the Polish body surface potential acquisition system is
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Anterior . Posterior

Fig. 1. Electrode positions of our Biosemi Mark-8 body surface potential mapper. Electrodes A1-D14
are on the torso, D15 is on the left arm and D16 is on the right arm. The leads are unipolar
(reference is the WCT) [1].

Anterior Posterior

B2

azi

[ 1

Fig. 2. Electrode positions of the Polish body surface potential mapper and the difference betwe
electrode locations of the two systems. Dashed frames mark the two leads missing frol
system and solid frame signs the channel which is one unit higher than the correspondin
channel in our system. The other 61 leads are in the same positions regarding the two SY.

[21.

Principle of the method
There is a method based on least squares for estimating unknown lead data from kno
The method was published by Robert L. Lux, et al. [3]. Its principle is as follows:

¢€Sl = T ! ¢m

where
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; Pest © kX nmatrix of estimated leads

Wﬂr‘ Posterior ; $m o m * nmatrix of measured leads

T: kxm estimating matrix

k: number of estimated leads

m: number of measured leads

77 number of sampling points
To determine 7 we need a covariance matrix X, regarding all channels (both measured and
estimated). 7'is defined as follows:

T = Ke’sl ! Kl;l (2)
where

Kest: mxk segment of X regarding estimated leads
Fig. 1. Electrode positions of our Biosemi Mark-8 body surface potential mapper. Electrodes A1-D14

are on the torso, D15 is on the left arm and D16 is on the right arm. The leads are unipolar Ky: mxm segment of K regarding measured leads
(reference is the WCT) [1].

Ve searched for a method for estimating our D4 Jead from the 61 common leads (see Fig. 2),
we would be able to get the same 62 leads from the Polish records that we have. The steps
of finding this method can be seen below in detail,

Anteriop Posterior

Determinating K

kl,éz kl,ss kg

ky 6 kg3 ky 4

]‘762.62 /"62,63 k62,64

kaz,sz /C63,63 k63,64

k64.62 k64,63 k64,64

kl92,63

Fig. 2. Electrode positions of the Polish body surface potential mapper and the difference between t

ms. Dashed frames mark the tw are the

, i > ... and lead 62 is
L just below A1, lead 64 is two cells

Principle of the method v ,
There is a method based on least squares for estimating unknown lead data from known , icability.
The method was published by Robert L. Lux, et al. [3]. Its principle is as follows:

¢exr = T : ¢m

where
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the measured leads will be the 61 common leads, thus K, will be 61 x 61. Considering Fig. 2
and Eq. 3 it can be seen that the matrix we are looking for is almost the same as K (62 x
62). The only difference is, that K contains the data of D4 too. It poses a problem, because
that is the lead we would like to estimate. Since the covariances of D4 are in the 52th row and
column, we can simply remove them, and the result will be K.

As written above, Koy is an m % k matrix containing the covariances regarding estimated
leads, where m is the number of measured leads and k is the number of estimated leads.
Because we would like to estimate one lead, Kes will be 61 x 1. Due to the estimated lead
will be D4, we can simply determine this matrix at the previously written K calculation: we
have to remove the 52nd row from K first, then save the 52nd column as K.y, and remove
the 52nd column from K, after that. .

7

Finally, substituting Ks and K,, to Eq. 2, T'can be calculated.

3. Results

The covariance matrix was calculated from 52 measurements which means a relatively high
population, therefore the estimation with the T matrix is accurate enough. Namely, the
correlation between the estimated and measured data is 0.98.

4. Discussion

Whenever conversion has to be made between our and another "foreign" body surfac

potential mapping systems, a T matrix should be calculated as described above. During the.
calculation of the matrix, the "measured" data should represent the common channels of the

two systems, while the "estimated" data mean the ones that exist in our system, but do no
exist in the Polish one. The ones that appear only in the Polish system, can be simpl
neglected. After determination, the same T matrix can be used for any measurement of tha
particular device. ‘
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