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A ten channel overview video diagnostic system was installed and commissioned at 

Wendelstein 7-X (W7-X) stellarator. In the first operation phase OP1.1, seven channels were 

equipped with EDICAMs, 1.3 Mpixel CMOS cameras (400 fps at full frame, up to 50 kfps at 

64x64 pixel), observing the visible radiation emitted by the plasma [1]. In vast majority of the 

cases, visible radiation is found in a narrow layer/belt around the plasma edge, where the 

conditions are favourable for visible light emission. Since W7-X is a stellarator, the plasma is 

not toroidal-symmetric, and hence the observed edge radiation pattern (the image) detected 

by the tangentially viewing cameras does not resemble any of the toroidal cross-sections of a 

flux surface. Instead, the image intensity is highest in camera pixels where the line-of-sight 

corresponding to that particular pixel is tangent to the radiating belt. 

A simple model was created to mimic the plasma radiation by assuming uniform and 

homogenous radiation all over a flux surface at a given effective minor radius reff. The width 

of the flux surface was assumed to be infinitesimally small, however, during the generation 

of a synthetic image the EDICAM camera sensor resolution was used, i.e. the minimum 

width of a structure was the pixel size. The synthetic image was generated by projecting 

toroidal cross-sections of the flux surface onto the camera sensor in 0.1° steps in the toroidal 

direction. The intensity of pixels was increased whenever one of these cross-sections touched 

the particular pixel. This way the synthetic images also predict which areas of the image can 

be expected to be the brightest. Comparison to real camera images shows good qualitative 

agreement (see Figure 1). 

The synthetic images can be utilized to determine the plasma radius (reff) and the width of the 

visible radiating belt by convolving a camera image with a series of synthetic images 

generated for different reff values. For this investigation, masks are generated from the 

synthetic images so that pixels with brightness above a pre-defined threshold are set to 1, 
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