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Development of Drought Stress M easurement Method for Red Pepper L eaves
using Hyper spectral Short Wave Infrared | maging Technique
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Abstract. This study was conducted to investigate the responses of red pepper (Hongjinju) leaves under water stress.
Hyperspectra short wave infrared (SWIR, 1000~1800 nm) reflectance imaging techniques were used to acquire the
spectral images for the red pepper leaves with and without water stress. The acquired spectral data were anayzed
with a multivariate analysis method of ANOVA (anaysis of variance). The ANOVA model suggested that 1449 nm
wavebands was the most effective to determine the stress responses of the red pepper leaves exposed to the water
deficiency. The waveband of 1449 nm was closely related to the water absorption band. The processed spectral
image of 1449 nm could separate the non-stress, moderate stress (—20 kPa), and severe stress (—-50 kPa) groups of red
pepper leaves distinctively. Results demonstrated that hyperspectral imaging technique can be applied to monitoring
the stress responses of red pepper leaves which are an indicator of physiological and biochemical changes under

water deficiency.
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Fig. 1. Principle of the hyperspectral SWIR imaging system.
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Fig. 2. Mean spectra of controlled and water stressed red pepper leaves and their hyperspectral SWIR image.
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Fig. 3. F-values of oneway ANOVA for the discrimination of
controlled and water stressed red pepper leaves.
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Fig. 4. Histogram (a) and Gaussian model (b) for relative SWIR intensity of controlled and water stressed (—20 kPa) red pepper leaves at

the wavelength of 1,449 nm.

A0 - A2SH, M232 HM15 20144

53



w
]
<

Frequency
- [ ~N w
w o w (=3
(=] o o (=

=
=
T

w
o
T

o

16 18 20
Relative 1449 nm intensity

(a)

[IcControl
I Stress

T T
------ Control
Stress ||

Frequency

100} H

= L 1 Bt L
14 16 18 20 22 24
Relative 1449 nm intensity

(b)

Fig. 5. Histogram (a) and Gaussian model (b) for relative SWIR intensity of controlled and water stressed (—50 kPa) red pepper leaves at

the wavelength of 1,449 nm.
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Fig. 7. Orignal image (8), SWIR image (b) and (c) binary image of representative controlled and water stressed red pepper leaves (50 kPa),

respectively.
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Table 1. Result of classification between controlled and water
stressed red pepper leaves using an optimal threshold value.

Total" Above Below Above/

threshold”  threshold”  Total (%)
Control 3985 1121 2837 28%
Stress (-20 kPa) 3593 2616 926 72%
Stress (-50kPa) 5710 4797 913 84%
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