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Implementation and Optimization of Computer Simulations with
GPU Acceleration for Sino-Atrial Nodes

ZHANG Hong, ZHENG Xiao, ZHAO Dan

(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A parallel computation method with its optimization based on graphic processing unit
(GPU) is proposed to improve the problem that the electrophysiological simulations for sino-
atrial nodes (SAN) needs large amount of calculation and time consumption. A one-dimensional
inhomogeneous model for tissue of SAN is established by considering the difference of properties
in the central and the edge of SAN cell. Then, the calculation of the model is parallelly performed
by using the operator splitting method. Three parallelization strategies are put forward based on
the calculation process. The strategy with the shortest running time is further optimized by
considering the block size, the data transfer and data partitioning across various memories.
Simulation results with 500 cells show that, compared with a serial program, the execution time
of the non-optimized CUDA program decreases by about 60%, and the execution time further
reduces to 84 % when the CUDA program is optimized. It is also observed that the larger the
tissue is, the more significant the acceleration effect of GPU is. It can be concluded that the
proposed GPU accelerating method significantly speeds up the computation of SAN tissue model
and decreases the execution time.
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