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Measurements

𝑦 = 𝐴 𝑥

𝑦 → 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡
𝐴 → 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡 𝑜𝑟 𝑠𝑒𝑛𝑠𝑖𝑛𝑔 𝑚𝑎𝑡𝑟𝑖𝑥
𝑥 → 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑠𝑖𝑔𝑛𝑎𝑙
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Measured Signal Gain map Signal being measured Dark Frame/error

𝐼𝑚 𝑥, 𝑦 = 𝐺(𝑥, 𝑦) ∙ 𝑆(𝑥, 𝑦) + ε

Flat field
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𝐼𝑚 𝑥, 𝑦 = 𝐺(𝑥, 𝑦) ∙ 𝑆(𝑥, 𝑦) + ε
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Measured Signal

𝐼𝑚 𝑥, 𝑦 = 𝐺(𝑥, 𝑦) ∙ 𝑆(𝑥, 𝑦) + ε

Radial Average Map to 2θ

መ𝑆 𝑥, 𝑦𝐼𝑚 𝑥, 𝑦

𝐺 𝑥, 𝑦 =
𝐼𝑚(𝑥, 𝑦)

መ𝑆 (𝑥, 𝑦)



Outliers!
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Measured Signal

𝐼𝑚 𝑥, 𝑦 = 𝐺(𝑥, 𝑦) ∙ 𝑆(𝑥, 𝑦) + ε

Radial mean Map to 2θ

መ𝑆 𝑥, 𝑦𝐼𝑚 𝑥, 𝑦

𝐺 𝑥, 𝑦 =
𝐼𝑚(𝑥, 𝑦)

መ𝑆 (𝑥, 𝑦)
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Measured Signal

𝐼0 𝑥, 𝑦 𝐼1 𝑥, 𝑦 𝐼2 𝑥, 𝑦

𝐼1 𝑟 𝐼2 𝑟𝐼0 𝑟

Average

𝐼𝑎𝑣𝑔 𝑟

Map to 2θ
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https://github.com/jmsweng/X-ray-detector-gain-map


