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Speech Information Recovery Using
a Rolling Shutter Effect and Its Evaluation

KAKERU HosHINOY®  YUICHIRO SHIMANO! KAZUO SAKIYAMA!

Abstract: Research using the rolling shutter effect has been proposed in order to read an optical signal with
a time frequency higher than the frame rate of the image sensor embedded in a standard camera. However,
no studies have been conducted to evaluate the frequency limit of the acquirable optical signal. Therefore,
in this paper, we investigate the time-frequency limit of the optical signal that can be acquired by using the
rolling shutter effect of the camera sensor. Specifically, we try to recover the voice data superimposed on the
light using a smartphone with a rolling shutter. As a result, we confirmed that the acquirable signals could
be up to about 2000 Hz.
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Fig. 2 Image when shooting a light source

with a rolling shutter
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Fig. 3 Delay time on rolling shutter
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Fig. 4 Image when obtaining luminance
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Fig. 5 600hz pulse wave shooting by Redmi Note 10 Pro
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Fig. 7 Frequency spectrum of the original audio data
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Fig. 8 Frequency spectrum of the recovered audio data
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Fig. A-1 600 Hz pulse wave shooting by iPhonell
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Fig. A-2 Luminance obtained image by iPhonell
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