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Analysis of Water Stress of Greenhouse Crops Using

Infrared Thermography
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ABSTRACT

Automated greenhouse production systems often require crop growth monitoring

involving accurate

quantification of plant physiological properties. Conventional methods are usually burdensome, inaccurate, and
harmful to crops. A thermal image analysis system can accomplish rapid and accurate measurements of

physiological-property changes of stressed crops. In this research a thermal imaging system -was used to measure the
leaf-temperature changes of several crops according to water deficit. Thermal images were obtained from lettuce,
cucumber, pepper, and chinese cabbage plants. Results showed that there were significant differences in the
temperature of stressed plants and non-stressed plants. The temperature differences between these two group of

plants were 0.7 to 3°C according to species.

Z0 g o](Key Words): HAFA 2)(Image processing), A 3AHThermal image), Z+E A} ZH(Crop -growth), &
A7 7+A) (Crop growth monitoring), 1) 1} 3] 2 7 (Non-destructive measurement)
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Table 1 Thermal Imager Specifications

Temperature Measurement
Range

—50~2,000C

Temperature Resolution

0.08C (at 30T)

Measurement Accuracy

0.5% range full scale

Spectral Response

8 to 13 um

Frame Time

0.8 seconds
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Fig. 1 Schematics of thermal imaging system.
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Fig. 2 Leaf-temperature changes of lettuce
plants.
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Fig. 3 Leaftemperature changes of chinese
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Fig. 4 Leaf-temperature changes of cucum-
ber plants.
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Fig. 5 Leaf-temperature changes of pepper
plants. ’
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