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1. Kino-cardiography Metric Computation

Ensemble averaging (EA) of signals K; i, Prin, Krot> @nd Pg,: Was performed on all
normal beats. The EA signals of variables K;;,, and K., were integrated on the
interval from R wave to the next R wave minus 150 ms, in order to exclude the
energy from the next beat P-R interval (Figure A). This was performed for both SCG
and BCG signals, generating the respective parameters ik 5, iKSSE, iKESE,

and iKEEE for each record for all respiration phases. Maximum values of the power
(PLin and Pg,.) of the EA signals were also computed for both sensors, generating

Pmax;ie, PmaxsSe, Pmaxf5®, and PmaxBSE.

Ok-==-

0 200 400 600 800 1000 1200
time (ms)

Figure A Ensemble averaged signals of the SCG sensor. The area under highlighted under curves B and C represent
respectively iKSEC and iKzer . The dashed line at the beginning of the signal represents the start of the integration (the
ECG-R peak). The dashed line at the end of the signal (next ECG-R peak minus 150 ms) represents the end of the
integration.

2. Inertia Model

There is no practical possibility to calculate the principal moments of inertia of the

body of each subject. A full-body scan, which is impractical to perform for each



subject, would be such a solution. However, in this work we approximate the
subject’s moments of inertia through a model based on existing literature '. The
model is based and the weight and height of each subject to provide an approximate
of the moments of inertia.

Moreover, we did test the sensitivity of the current models to slight differences in the
input parameters and found e.g. that 10% uncertainty on the parameters of the
model would lead respectively to 4%, 6% and 7% of changes in Ix, lyy and Izz, which
would lead to less than 7% of error in the K,.,; parameter. We also used a database
containing the weight, the height and the moments of inertia of 66 subjects 2 and
compared it to the moments of inertia as they would be calculated by the model that
we used in this paper. The results are shown in the figure B (unpublished data). The
errors approach 0% for Ixx and 10% for lvy and lzz. These errors in the estimate
would apply all along the recordings on a single subject and would possibly affect the

inter-subject variability but not the intra-subject one.



Error in the calculation of moments of inertia
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Figure B Error in the moments of inertia computed with the model used in this study with real values. Comparison in 66
subjects.

3. SCG and BCG Sampling Rate Validation

The sampling frequencies of the BCG and SCG signals were set at 50 Hz and are
close to the theoretical limit as BCG and SCG are known to be signals between 1
and 20 Hz 3. Before conducting the study, we performed additional testing
(unpublished observations) on a series of 12 subjects where the same measures
were performed with 2 accelerometers from different vendors placed on the same
location but sampled at 1000 and 50 Hz respectively. The 50 Hz data were

interpolated (cubic spline interpolation) and up-sampled to 1 kHz (well above any



theoretical limit) for comparison. From these two series of acceleration data, the
same algorithms were applied to compute iK and Pmax. The Bland-Altman plot (see
figure C) shows that the computed iK are in close agreement (97.19% limits of

agreement, +- 1.96 standard deviation).
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Figure C Bland-Altman plot comparing the computation of iK:SE on the basis of SCG signals acquired at 50 Hz or at 1000

Hz on 12 subjects.
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