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Laser polarization imaging models based on leaf moisture content

Li Xjaolu, Li Yunye, Xie Xinhao, Xu Lijun
(School of Instrumentation Science and Opto—electronics Engineering, Beihang University, Beijing 100191, China)

Abstract: The polarization characteristic of objects is an inherent characteristic, depending on the external
and internal structure of targets as well as the incident angle. Therefore, the measurement of leaf moisture
content was researched with polarization information. The research process was divided into the following
five parts: Establishing the laser polarization imaging measurement system, calculating the polarization
degree of targets, measuring the actual moisture content of leaf, establishing a mapping model between
polarization degree and leaf moisture content, and validating the mapping model. According to the target
and environment characteristics, the devices and steps of experiment can be chosen and adjusted. The
polarization degree can be measured by the method of extracting grey—scale value of the image. Moisture
gradient processing was used to measure the actual moisture content of leaf. The mapping models
between polarization degree and leaf moisture content were established in the first to third orders based
on statistical method. Their stabilities and predictive abilities were compared to analyze their applicable
conditions, which provide a theoretic foundation of leaf moisture content measurement with polarization

information. The result shows that the polarization degree increases progressively with the moisture
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content rising from 15%to 75% . The mapping relationship was obvious in case of the high moisture

content, while it was insignificant in case of the low moisture content.
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moisture gradient; mapping model
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Fig.2 Block diagram of measuring leaf polarization degree and moisture content
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Fig.4 Polarization image of the sample

34 AKENEXW

S B R RE AR Y SR AT ) K & FMIC
(Fuel Moisture Content) ¥ ffii & H & /K &, iT&E AR
.

FMC:E%;Wixum% (5)
f

T Wy g I O i R W, O i A e
, HURS IR IE D 85°C B Ay AR A A
A3 R REN E A R €= N ol s [ U [ E o o R L
FREAINE 5 R

Bl 5 ARG R AR

Fig.5 Samples after drying to constant weight
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Fig.6 Flow chart of establishing and validating a mapping model
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