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Abstract The three-dimensional numerical Magnetohydrodynamics (MHD) simulation is one of
the methods to study the corona and solar wind. Comparison of the Polarization Brightness (PB)
in the low corona between simulation results and observation is important to validate the MHD
models. Because of the massive data and the complexity of the PB model, the computation will
take too much time on single CPU (or core), and can not visualize the PB in nearly real time, so
that it affects the validation efficiency of numerical modeling. A new parallelized model based on
CPU/GPU with Compute Unified Device Architecture (CUDA) to convert MHD simulation density
to PB is presented in this paper. Aiming at the most time-consuming part of the serial PB model, it
modifies the model from serial process to parallel process based on CUDA to improve its computation

efficiency. It shows that the new model can speed up 31.86 times than the serial model based on
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CPU, and is able to compare the simulation with observation in nearly real time.
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|step 1: allocate the needed memories for calculation

|step 2: read in electron density data

|step 3: initialize the grid information arrays

!

|step 4: calculate PB values

|step 5: draw coronal polarization brightness image |
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Fig.2 Serial process of PB calculation
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