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A method for fast calculation of synthetic images for ITER video cameras equipped with optical filters in the visible wavelength range is proposed. The resulting images take into account the reflection of radiation from the metal first wall of the vacuum vessel. The monochromatic ray transfer matrices [1] pre-calculated using ray tracing are used to generate the images. These matrices contain the coefficients describing the transformation of the signal from individual sources of unit emissivity (cells of a three-dimensional spatial grid) to pixels of the CCD matrix of a video camera. The size of ray transfer matrices can reach hundreds of gigabytes. To efficiently store them in the ITER database and when used in the RAM of single node of the computing cluster, the matrices were split into two parts. The first part takes into account only the direct signal, that is, radiation without reflections, and the second − the reflected radiation. The first part is calculated for a fine spatial grid of sources, and is stored in a sparse form, since it contains mostly zeros. The second part is calculated only for selected cells of the spatial grid, which serve as interpolation knots (a similar method, but for neutron flux diagnostics, was proposed in [2]). The interpolation knots are selected according to an algorithm, which takes into account that the ray transfer matrix for reflected radiation is a sharp function of the spatial coordinate near the observed areas of the first wall, as well as at the boundaries of the shadowed zones located mainly in the divertor. The ray transfer matrices obtained in this way can be used with any spatial distribution of plasma radiation and are ten times smaller in size compared to the non-optimized ray transfer matrices.
Synthetic images are calculated by convolving the spatial plasma emissivity profiles with ray transfer matrices. For the direct signal, the emissivity profile is interpolated to the cells of the grid of the ray transfer matrix for non-reflected radiation, and for the reflected signal, the ray transfer matrix for the reflected radiation is interpolated to the cells of the grid of the emissivity profile. Comparison of the proposed method of calculation with the ray tracing for a given spatial emissivity profile showed the images obtained by both methods are the same, while convolution of the emissivity profile with interpolated ray transfer matrices is hundreds of times faster than ray tracing.
The IMAS (Integrated Modeling & Analysis Suite) [3] data dictionary was updated to support this method of fast calculation of synthetic images for ITER video cameras.
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