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Measuring plant leaf area based on object-oriented feature extraction

LIU Shicheng', WEN Zhongming' , QI Dehui’ , WANG Hongxia'*,GUO Ru®

(1 a College of Nature Resources and Environment »b Institute of Soil and Water Conservation s Northwest A& F University
Yangling . Shaanxi 712100,China;2 Zhejiang Design Institute of Water Conservancy and Hydroelectric Power , Hangzhou,
Zhejiang 310002, China;3 Research Center of Soil and Water Conservation and Ecological Environment ,

Chinese Academy o f Sciences ,Yangling s Shaanxi 712100, China)

Abstract; [Objective] An object-oriented feature extraction method was proposed to quickly and accu-
rately measure area of plant leaf sampled from field. [Method) The scanned images of objects were collect-
ed and vector edge of objects was extracted by the object-oriented feature extraction method used in remote
sensing to calculate the area. The accuracy was tested with repeated trials using seven standard geometrical
objects in AutoCAD. Additionally, the areas of real leal samples of Artemisia carvifolia ,Artemisia hedi-
nii yand Medicago sativa were measured to analyzed the stability and efficiency compared to unsupervised
classification and vectorization methods. [Result] The object-oriented feature extraction based method had
the relative error of the less 1. 86% in measuring standard geometrical objects. Compared with unsuper-
vised classification and vectorization methods, the established method was more stable and used less time

(<C20 s) in measuring real plant leaves. This method can achieve batch processing of leaves with IDL de-
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sign. [Conclusion) The object-oriented feature extraction based method provides a new and accurate ap-

proach for indoor batch processing of plant leaf area.

Key words: measurement of leaf area;object-oriented;feature extraction
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Table 1 Relative errors of different merge levels and scale levels %
Ay ) R A % Merging level
Scale level 0 10 20 30 40 50 60 70 80 90
0 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
10 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
20 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
30 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
40 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
50 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
60 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
70 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77
80 0. 81 0. 81 0. 81 0. 81 0. 81 0. 81 0. 81 0. 81 0. 81 0. 81
90 1. 04 1. 04 1.04 1. 04 1. 04 1.04 1. 04 1. 04 1.04 1. 04
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Table 2 Observed values and relative errors of seven standard geometrical objects
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No. Geometrical object True value Measured value Relative error

1 = Triangle 128.09 125. 7140. 60 1. 86

2 4 JE Rectangle 299. 54 299.0240. 60 0.18

3 1E i1 7% Regular pentagon 249.91 251.3940. 67 0.59

4 1E7S 12 Regular hexagon 301. 36 303.054+0.53 0.56

5 [& Circle 346. 36 344.6940. 61 0.48

6 ARHIEFZ 1 Trregular geometrical object 1 317.95 314.3840. 74 1.12

7 NI I 2 Trregular geometrical object 2 212.05 211.8941.04 0. 07
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Table 3 Measured areas of different plant leaves with different methods mm®*
k7 B3 PSS 7S W Iy 207 AT 1) 4 G R AE SR BT 125
Plant type Vectorization Unsupervised classification Object-oriented feature extraction

2 470.05412. 05
905.47x8.91
1351.04+5.66

H# Artemisia carvifolia
R Artemisia hedinii

B 15 Medicago sativa

2 497.43=£10. 38
909.19+2. 22
1349.72+5.55

2 465.03=x£7.77
894.60+2. 13
1 345.18+4.62
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Table 4 Comparison of average time of different methods for leaf areas of three plants s
TUEL SRR I i [T eSS T X0 3 BB 1%
Plant type Vectorization Unsupervised classification Object-oriented feature extraction
T8 Artemisia carvi folia 668. 50 23.39 19. 75
R Artemisia hedinii 610. 65 21.57 16. 31
B4 Medicago sativa 350. 74 19.79 16. 54
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