201141 A N A1 =S § 42 4 4 1 W

ET 3-D BGENSKBEZEEHRESTHRTE

kE4E REAT IFm O ERH K #' Schulze Lammers P
(1. Efr K25 B S AR TR B, dtat 100083 ; 2. Jt gt pfolk 2% T2, Jbat 100083 ;
3L RRARN TR, WRE 53115, fEE)

(WE] EHENZDZHY 7 KMEIREE TR —Fp AR AE . S8 1752 B B bR 0 28 75 (R 2, 76 0
JCIRE B P AR O R 3-D [R5 R A b T 4 2 35 4 K, BV TS i S8 8 B i R TR 0 B0 T i R
TGOV T8 B AR AR LA S i R L G OR Y o Sei Ty e it RS > 5 AR GUKF (LS, ~ LS;),
Wi R AR RS EOE T B A RS T R IS 1. SRS R RV E R A R E S
RO SR BER U M I G AR SR T 3 FE IS S SR A A i B 1

X KO EISHEEH Z4EEMGR BSIR

FE 4K S TP391; Q945.78 XEkARIRAD: A X E4RS: 1000-1298(2011)01-0154-05

Identification of Plant Morphology Wilt-induced by Water
Stress with 3-D Based Image

Zhang Huijuan' Zhao Yandong® Sun Yurui' Wang Congying' Cai Xiang' Schulze Lammers P’
(1. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China
2. School of Technology, Beijing Forestry University, Betjing 100083, China
3. Department of Agricultural Engineering, University of Bonn, Bonn 53115, Germany)

Abstract

To identify the wilted plant morphology, based on the 3-D images obtained from a laser-scanner,
four types of wilt-index were defined, including statistical index of wilt-induced leaf (SIWL) , Gaussian
curvature at the physical center of leave, projecting distance from leaf-tip or leaf-edge to a referenced
plane being tangent at the physical center of leaf. For the experimental methodology, the wilted-leaf
statuses were divided into five levels, which were used for verifying whether each defined index had
monotone property from earlier to serious degree of wilt status. The experimental results demonstrated that
the indices in terms of the projecting distance method could meet the requirement for this purpose. In
particular, the index relating the leaf-edge to the referenced plane could provide more robust results.
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Fig. 1 Laser scanner used for the test
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Fig.2 Cluster of scanned 3-D curves referring to different wilted states of leaf
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Tab.1 Experimental results of the defined wilt-indices

with respect to the different wilted statues
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Fig.3 SIWL and K varied as the different levels

of leaf wilt statues, respectively
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