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Comparison of hyperspectal and imagery characteristics of freezing

stress and normal wheat

Duan Yunsheng'?, Zhang Dongyan'?®, Huang Linsheng', Zhao Jinling'

(1. Key Laboratory of Intelligent Computing & Signal Processing, Ministry of Education, Anhui University, Hefei 230039, China;
2. Modern Educational Technology Center, Anhui University, Hefei 230601, China;
3. Beijing Research Center for Information Technology in Agriculture, Beijing 100097, China)

Abstract: Freezing stress is one of the meteorological disasters causing significant loss of agricultural
production in China, and easily leads to serious threat for national crop security. Image processing
technique was used to extract the coverage characteristics of freezing stress and normal wheat, while
hyperspectral remote sensing technology was utilized to explore spectral changes of freezing stress and
normal wheat and determine the sensitive recognition bands. The results indicated that the green and red
bands in visible ranges are identification bands of freezing stress, especially in the green peak and red
valley location; near-infrared bands are sensitive range to detect freezing stress. In conclusion, spectral
analysis combination with image processing technology is feasible for analyzing and extracting freeze
injury characteristics of wheat in the field.
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Fig.1 Original and extracting images of ground coverage for normal

and freezing stress wheat
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Tab.1 Statistic values of ground coverage and green

index for the field wheat

Maximum  Minimum

Feature value Average value

value value
Coverage(12.16) 40.11 14.17 27.14
Green index(12.16) 1.65 1.40 1.53
Coverage(1.12) 32.48 13.04 22.76

Green index(1.12) 1.48 1.22 1.35
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Fig.2 Original and extracting coverage images of single plant for

normal and freezing stress wheat
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Tab.2 Statistic values of ground coverage and green

index of single plant

Maximum  Minimum

Feature value Average value

value value
Coverage(12.16) 61.73 25.40 43.57
Green index(12.16) 1.71 1.46 1.59
Coverage(1.12) 36.84 21.19 29.01
Green index(1.12) 1.59 1.04 1.32

22 FEMETNEBEENSRIERHFE

HI AR R B AR AR 3253 K5 9

T A2 AT T R BT (A
ﬁQﬁw3Aﬁ&%Gw,%ﬁ%ﬁuamﬁxﬂ
BRI 3 b g D' T 4 A T 170 15 8 A /R 1Y S 0 B
A ITEVED A A e BT rh R B0 R A AR A
SCHVRI T b 1 AR B VR 3 T TS /N2 R DG S S
R DRG0 A EE U6 VR 5 ik A0 S 2 A R AR Ak
FRAE, 85 R 3 Firos . N 3(a) AT A1, /N2 AR KT
%%mi%xﬁ%i%%ﬂﬁ%ﬁﬁwi%ﬁw,
1E 350~670 nm X [H] '3 R AEFN + 0L ; 7F 670 nm
LEATRILLAL R TR /INAZ R IA B 8 i W 4 T
T /N AR AN ., 58 D R AT gy - (1)
e /INAE I DA R I 2 A0 M S A R T 1, A
& A, Hiﬁtﬁﬁ%&#%ﬁE%%ﬂﬂﬂ<ﬁﬁﬁi-(2) Bt
BRI, I IL sk TR G

30% Freezing stress

Reflectance
.
2
S

0 3(I)0 40IO 5(‘]0 6(I)0 7(I)0 860 9I00 10IOO
Wavelength/nm

1.8}
1.6}
1.4}
1.2+ Freezing stress
1.0}
0.8}
0.6}

...........

Normal

ormalized retlectance

N
e
5

0-2 L f 2 I (ll))

300 400 500 600 700 800 900 1000
Wavelength/nm

Pl 3 S HA0 0 IE /0N 22 B SRR O 38 AR U — Ak 35 X T

Fig.3 Original and normalized spectral curves of normal and

freezing stress wheat
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Fig.4 Original and normalized spectral curves for normal and

freezing stress of single plant
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