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Abstract : In this paper, an automatic external biphasic defibrillator that removes ventricular fibrillation efficiently with a low discharging
energy has been developed. The system is composed of software including a fibrillation detection algorithm and a system control algorithm,
and hardware including a high voltage charging/discharging part and a signal processing part. The stability of the developed system has been
confirmed through continuous charging/discharging test of 160 times and the detection capability of the real-time fibrillation detection
algorithm has been estimated by applying a total of 30 various fibrillation signals. In order to verify the clinical efficiency and safety, the
system has been applied to five pigs before and after fibrillation inductions. Also, we have investigated the system efficiency in removing
fibrillation by applying two different discharging waveforms, which have the same energy but different voltage levels.
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Fig. 1. System block diagram of the developed automatic
exiernal biphasic defibrillator (AED)
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Fig. 9. Result of continuous charging - discharging test.
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(=h] : sec)
VENT | 1.91 | 163 | 1.72 | 1.65 | 1.84 | 1.750
VT130 | 169 | 172 | 163 | 1.82 | 175 | 1.722
VT180 | 150 | 1.44 | 1.46 | 1.54 | 1.50 | 1.488
VT220 | 177 | 193 | 1.85 | 172 | 2.20 | 1.804
VFIB1 | 245 | 3.00 | 355 | 2.87 | 3.27 | 3.028
VFIB2 | 5.18 | 5.97 | 4.87 | 3.69 P
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Table 3. Defibrillation efficiency assessment (Pig 7)
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o
oje
N
=
o,
e
o
o2
o
Q

olo

1 70 5.7 2.9 Success
2 60 5.7 2.9 Success
50 5.7 2.9 Success
Type A 3 40 57 2.9 Fail
Defibriliation
4 50 5.7 2.9 Success threshold
1 70 1.3 0.6 Success
2 60 1.0 0.5 Success
3 50 0.8 0.4 Success
Type B 4 40 0.6 0.3 Success
30 0.5 0.2 Fail
Defibrillation
5 40 0.6 0.3 Success threshold
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Table 4. Defibrillation efficiency assessment (Pig 8)

120 T 69

Success

1 3.4
110 6.9 3.4 Fail
Type A
7P 2 120 6.9 3.4 Success Defibrilation
’ ' threshold
1 120 4.6 2.3 Success
2 110 3.7 1.8 Success
3 100 2.9 1.4 Success
4 90 2.4 1.2 Success
5 80 2.0 1.0 Success
Type B 6 70 1.6 0.9 Success
7 60 1.3 0.7 Success
8 50 1.0 0.5 Success
40 0.8 0.4 Fail
Defibrillation
| 9 50 1.0 0.5 Success threshold
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