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High sensitive plant growth monitoring
using statistical interferometry for the optimum cultivation condition
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Abstract

Statistical interferometry (STI) is a novel optical interferometric technique that utilizes the
complete randomness of a fully developed speckle field. STI has an extremely high sensitivity
that permits the growth measurement of plants with sub-nanometric accuracy. In the
agriculture, it is very important to find the optimum conditions for the cultivation of plants.
The aim of this study was to investigate the optimum illuminating conditions with the help of
optical sensing method that permits monitoring of plant reactions in very short time and with
very high accuracy. STI was applied to measure the growth of plant under several
illumination conditions. An improvement of the measurement system was carried out to be
more stable and compact. Experiments were carried out with three different plant species
(Syngonium, Chinese chivers, and Qinggengcai) which were subjected to illumination with
different wavelength. Based on the experimental results, it was revealed that the growth rate
of plants is strongly dependant on the illumination wavelength components.
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Fig.2 Optical system of STI
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_Fig.z General view of STI
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Fig.3 Influence of white light
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Fig.4 Influence of blue light
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Fig.5 Influence of red + blue light
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Fig.6 Difference of growth speed
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