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Abstract: In this study, we designed a blending algorithm for rate adaptive pacing for cardiac pacemaker. Generally,
rate adaptive pacing (RAP) is applied to patients whose heart rate does not rise during exercise for chronotropic
incompetence (CI) patient. It is very important to develop an algorithm for RAP that can be properly applied to CI
patients. In order to design an RAP algorithm we used dual sensors. Firstly, we designed a bio-signal measurement
system based on the dual sensors, which are accelerometer and respiratory system. Secondly, we conducted treadmill
test for the simulation experiment while using 3-lead ECG as reference. Finally, we designed a blending algorithm
based on activation state of the dual sensors. The proposed blending algorithm was subdivided into three sections
based on the accelerometer signal, which are rapidly increased section (W1), hardly changed section (W2), and
decreased section (W3). Each weight is set aside for each section. To evaluate this algorithm, ten healthy adult males
were participated. The correlation and Root Mean Square Error between the proposed algorithm and the reference
were compared, and shown to be r=0.88 and 2.82 bpm, respectively. These results show that the proposed blending
algorithm of dual sensors enables proper tracking of the heart rate during exercise. Also, it shows the possibility
that the proposed blending algorithm can be applied to improve quality of life of the chronotropic incompetence

patient.
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E 1. Aokl AU 487 28 AR,
Table 1. Proposed algorithm of rate adaptive pacing.

Accelerometer
Activation Deactivation
Blend ADL
Activation  (multi-weight)  (Heart Rate <
(W1, W2, and W3) 95bpm)
Respiration
LRL LRL
Deactivation (Normal: (Normal:
65bpm) 65bpm)

ADL( Activity Daily living ), LRL( Low Rate Limit )

£ 2.1099) 54700 dhet Algold A% 2.
Table 2. Result of the simulation experiment from 10
subjects.

HR difference (bpm)

HR- HR- HR-
Resp ACC Blend

correlation (r)

HR- HR- HR-
Resp ACC Blend

1 0.87 0.55 0.88 1 5.47 2571 3.39
2 0.80 0.67 0.85 2 4.41 12,79 240
3 0.82 0.66 0.86 3 5.85 17.26 2.59
4 0.85 0.65 0.88 4 5.69 15.67 298
5 0.88 0.67 0.89 5 5.55 14.68 3.14
6 0.83 0.69 0.87 6 5.42 12.95 3.28
7 0.84 0.72 0.89 7 5.98 11.54 2.87
8 0.86 0.71 0.90 8 5.79 12.57 2.76
9 0.82 0.76 0.88 9 5.64 16.88 2.45
10 0.86 0.65 0.91 10 5.72 14.26 2.34
Average 0.84 0.67 0.88 Average 5.55 15.43 2.82

STDEV 0.0254 0.0556 0.0179 STDEV 0.4361 4.0764 0.3752

HR (Heart Rate, 4¥}%>), Resp (Respiratory, ©3%), ACC
(Accelerometer, 7}<%=), Blend (%%}), STDEV (Standard
Deviation, EFHA}.
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