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Abstract. There is systematic spatial variations in environmental properties due to sensitive reaction to external
conditions at plastic greenhouse occupied 99.2% of domestic agricultural facilities. In order to construct 3 dimensional
distribution of temperature, relative humidity, CO; and illuminance, measurement matrix as 3 by 3 by 5 in direction of
width, height and length, respectively, dividing indoor space of greenhouse was designed and tested at experimental site.
Linear regression analysis was conducted to evaluate optimal estimation method in terms with horizontal and vertical
variations. Even though sole measurement point for temperature and relative humidity could be feasible to assess indoor
condition, multiple measurement matrix is inevitably required to improve spatial precision at certain time domain such
as period of sunrise and sunset. In case with CO,, multiple measurement matrix could not successfully improve the
spatial predictability during a whole experimental period. In case with illuminance, prediction performance was getting
smaller after a time period of sunrise due to systematic interference such as indoor structure. Thus, multiple sensing
methodology was proposed in direction of length at higher height than growing bed, which could compensate estimation
error in spatial domain. Appropriate measurement matrix could be constructed considering the transition of stability in
indoor environmental properties due to external variations. As a result, optimal measurement matrix should be carefully
designed considering flexibility of construction relevant with the type of property, indoor structure, the purpose of crop
and the period of growth. For an instance, partial cooling and heating system to save a consumption of energy
supplement could be successfully accomplished by the deployment of multiple measurement matrix.
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Fig. 1. Experimental greenhouse with front view and side view.
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Fig. 2. Picture of installed sensor nodes in the experimental facility.
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Fig. 3. Size of testbed and position of sensors: A, Top view, B, Front view.
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