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Abstract

Plant phenomics offers a suite of new technologies to maximize plant productivility. Plant
phenomics can be manifested in various form, such as color, temperature, and volume. To
measure this various form of plant phenomics, a multi-sensing system which contains IR
camera, temperature sensor, and depth camera was proposed. We also used KinectFusion
algorithm to obtain one 3d model from point clouds which can be obtained from Kinect. We
demonstrate usuability of our multi-sensing system on romaine, red lettuce, tobacco under
water and low-temperature stress.
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Materials and Methods
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[Infrared Measurement] [Leaf Surface’s Temperature Measurement]

v Sensor : Y Z A ME2 LA (PT-100)
v Method : 6 channels, Contact type

v Infrared camera : FLIR T640

Spectral range : 7.5~13um

IR camera

v Image Frequency : 30 Hz

v’ Detector : Uncooled microbalometer
v" Thermal sensitivity : 30 mK
v Temperature range : -40~1500°C

Romaine lettuce

v' Xiaomi Smart Camera = Depth sensing

v Image Sensor : CMOS (' v 512 x 424,30 Hz, FOV: 70 x 60
v Resolution : 1280 x 720

v" Video Frame Rate : 20 Hz

v One mode: 0.54.5 m
= 1080p color camera
v 30 Hz (15 Hz in low light)

Tobacco (Nicotiana tabacum) = Wider/expanded field of view

Fig. 1. Multi-sensing devices for the phenotyping of crops.
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Fig. 2. KinectFusion algorithm used in the study.
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Results and Discussion
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Fig. 3. Leaf temperature changes for water stress.
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Fig. 5. Morphology and temperature changes of lettuce for both low temperature and water stress

Conclusion
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