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(Dynamic Range Reconstruction Algorithm for Smart Phone
Camera Pulse Measurement Robust to Light Condition)
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Abstract

Recently, handy pulse measurement method was introduced by using smart phone

camera. However, measured values are not consistent with the variations of external light

conditions, because the external light interfere with dynamic range of captured pulse image.

Thus, adaptive dynamic range reconstruction algorithm is proposed to conduct pulse measurement

robust to light condition. The minimum and maximum values for dynamic ranges of green and

blue channels are adjusted to appropriate values for pulse measurement. In addition, sigmoid

function based curve is applied to adjusted dynamic range. Experimental results show that the

proposed algorithm conducts suitably dynamic range reconstruction of pulse image for the

interference of external light sources.

Keywords : Dynamic range reconstruction, Pulse measurement, Smart phone camera, Light

condition, Image restoration
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Fig. 1 (a) Histogram of release luminance
image for 10 Lux external light, (b) histogram
of proposed method result for 10 Lux external
light, (c) sigmoid curve function of (1) to
change input intensity values to output

intensity values
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Fig. 3. Experimental results of index finger
for external light 10 Lux, (a) release period
input image, (b) contraction period input
image, (c) release period luminance image,
(d) contraction period luminance image, (e)
release period proposed method result, (f)
contraction period proposed method result,
(g) release period proposed method
luminance result, (h) contraction period

proposed method luminance result
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Fig. 4. Experimental results of index finger
for external light 250 Lux, (a) release period
input image, (b) contraction period input
image, (c) release period luminance image,
(d) contraction period luminance image, (e)
release period proposed method result, (f)
contraction period proposed method result,
(g) release period proposed method
luminance result, (h) contraction period
proposed method luminance result
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Table 1. Increase accuracy by instrumentation

of proposed method.
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