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In recent year, the lighting devices in studio were gradually
substituted with LED (Light Emitting Diode) ones since the trend of
replacing and cease trading traditional bulbs. LED has the
advantages of energy saving, high luminous efficiency, and low
cost ; however, thereis a'so some weaknessit is applied in studio.
The spectral power distribution (SPD) of LED is quite different
from daylight, and low color rendering index (CRI). Hence, such
characteristics will lead to poor ability of forming color faithfully in
the video post-production ; therefore, the current LED can not
fulfill the high quality requirement of professional broadcasting.

In our design, we purposed the method of spectral reflectance
estimation based on the image processing approach to improve the
CRI of LED lights. We defined the spectral reflectance of objects as
the linear combination of spectral reflective bases of R, G, and B.
The combination coefficients are simply represented in terms of the
RGB channel values obtained from an image in SRGB space ; thus,
for the spectral estimation isto determine the three RGB spectral



reflective bases. Furthermore, the equations of tristimulus values
were used to acquire these bases by solving the linear system
formed with several arbitrary RGB channel values under aLED
illuminant. The optimal spectral reflectance of an object indicated
by apixel in an image can be directly computed from its RGB
channel values of this pixel and the spectral reflective bases derived.
Finally, the improved image could be reproduced by calculating the
color in sSRGB space with the input of SPD of daylight, optimal
spectral reflectance and color matching function.

The result of our method shows the reduction of average difference
of the 24 colorsin Macbeth checker from 7.6966 to 6.2411. There
are three colors whose difference are less than three, orange, yellow
green and yellow. But two colors, dark skin and red are greater than
ten. Although our method could improve the CRI of LED dlightly,
we should study in color appearance to improve the result in the
future research.
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Abstract

In recent year, the lighting devices in studio were gradually substituted with LED (Light Emitting Diode)
ones since the trend of replacing and cease trading traditional bulbs. LED has the advantages of energy saving, high
luminous efficiency, and low cost; however, there is also some weakness it is applied in studio. The spectral power
distribution (SPD) of LED is quite different from daylight, and low color rendering index (CRI). Hence, such
characteristics will lead to poor ability of forming color faithfully in the video post-production; therefore, the
current LED can not fulfill the high quality requirement of professional broadcasting.

In our design, we purposed the method of spectral reflectance estimation based on the image processing
approach to improve the CRI of LED lights. We defined the spectral reflectance of objects as the linear
combination of spectral reflective bases of R, G, and B. The combination coefficients are simply represented in
terms of the RGB channel values obtained from an image in SRGB space; thus, for the spectral estimation is to
determine the three RGB spectral reflective bases. Furthermore, the equations of tristimulus values were used to
acquire these bases by solving the linear system formed with several arbitrary RGB channel values under a LED
illuminant. The optimal spectral reflectance of an object indicated by a pixel in an image can be directly computed
from its RGB channel values of this pixel and the spectral reflective bases derived. Finally, the improved image
could be reproduced by calculating the color in SRGB space with the input of SPD of daylight, optimal spectral
reflectance and color matching function.

The result of our method shows the reduction of average difference of the 24 colors in Macbeth checker from
7.6966 to 6.2411. There are three colors whose difference are less than three, orange, yellow green and yellow. But
two colors, dark skin and red are greater than ten. Although our method could improve the CRI of LED slightly, we
should study in color appearance to improve the result in the future research.

Keywords: LED, Color rendering, Multi-spectral analysis, Spectral reflectance, Image processing, Video
production
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