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Electrical defibrillation is the only treatment available for lethal arrhythmias once
they have occurred, which uses an electric shock to stop the arrhythmia. On the other
hand, the energy used for defibrillation is high, and there are concerns about damage
to the patient’s heart and reduced quality of life due to pain. While basic research

has proposed various defibrillation strategies using low—energy point—current stimula
tion, these have been based on detailed excitation state determination by simulation

or experimental measurement methods, and no method has been established to clinically
realise effective low—energy defibrillation. In this study, we developed a defibrilla
tion Al based on deep reinforcement learning to effectively stop arrhythmias by under
standing the cardiac excitation state from electrode signals and controlling the timi
ng of point—current stimulation, and examined its feasibility in an animal experiment
al model.

First, the principle of reinforcement learning of the AI defibrillator was verified u
sing numerical simulation. As a result, it was found that the success rate of defibri
llation increased to about 60% as the learning progressed, and that the electrode pla
cement affected the success or failure of the learning. Next, as a preliminary experi
ment to examine the feasibility of reinforcement learning on an actual animal specime
n, a long—time electrode measurement and stimulation experiment was conducted on a ra
bbit explanted heart specimen, and it was found that the specimen could be used for a
bout 30 hours, indicating that reinforcement learning was possible in time. Furthermo
re, a membrane potential panorama measurement system using multiple cameras was const
ructed as a system to verify the effect of stimulation by a learned defibrillation A

I, and it was shown that the effect of electrical stimulation could be measured over

the entire heart specimen. In the future, these systems will be integrated to verify

the feasibility of adaptive defibrillation Al with reinforcement learning on animal s

pecimens.



