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Development of high-definition technology for microscopic images via the fusion of
Super-Resolution technology applying CNN and denoising processing
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Abstract Functional multispine calcium imaging (fMsCI) is a method to perform wide-field, high-speed optical
recording of synaptic inputs in a single pyramidal neuron. However, fMsCI often suffers from low signal-to-noise
(SN) ratio, especially in higher frame rates. Here, we proposed a new super-resolution (SR) technology, which
combines convolutional neural network (CNN)-based SR and sparse-coding-based SR, to improve the visibility of
dendrites and dendritic spines. Furthermore, we found that additional denoising methods before SR application
improve reconstruction accuracies such as Peak Signal-to-Noise Ratio (PSNR) and structural similarity (SSIM).
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