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Fig.2 Function of the system
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Fig.3 Testing results of LAI and leaf nitrogen content in
wheat inversed by monitoring models
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Tablel Single clustering results of LAl and leaf nitrogen content

using EM and K-means agorithm

A $(m? - ) - F TR 5%

e
EM K-means EM K-means
1 [3.97,5.15] [3.90,5.15] [3.18,3.86] [3.15,3.86]
2 [3.62,4.20] [3.64,4.06] [2.98,3.31] [3.00,3.24]
3 [3.11,3.69] [3.40,3.66] [2.69,3.02] [2.86,3.01]
4 [2.59,3.16] [3.14,3.40] [2.39,2.72] [2.71,2.86]
5 [2.22,2.64] [2.88,3.13] [2.18,2.43] [2.56,2.71]
6 [1.98,2.24] [2.62,2.88] [2.05,2.19] [2.41,2.56]
7 [1.72,1.98] [2.36,2.62] [1.90,2.05] [2.26,2.41]
8 [1.46,1.72] [2.10,2.36] [1.75,1.90] [2.12,2.26]
9 [1.20,1.46] [1.84,2.10] [1.60,1.75] [1.97,2.16]
10 [1.01,1.20] [1.44,1.86] [1.49,1.60] [1.74,1.97]
11 — [1.01,1.51] - [1.49,1.77]
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Table2 Clustering results of LAl and leaf nitrogen accumulation
using EM algorithm

% IHIBYERUM® - m?)  IER RS RS EU% MR REA%

1 [3.97,5.15] [3.18,3.86] 014 451687
2 [2.86,3.28] [2.55,2.79] 012 380929
3 [3.24,3.68] [2.77,3.02] 011 355919
4 [3.634.03] [2.99,3.20] 010 243529
5 [2.09,2.43] [2.11,2.30] 009 242953
6 [2.36,2.69] [2.26,2.45] 008 267222
7 [2.63,2.89] [2.42,2.57) 008 273786
8 [1.86,2.11] [1.97,2.12] 006 204597
9 [1.46,1.71] [1.75,1.90] 005 162512
10 [3.96,4.19] [3.18,3.31] 005 227662
1 [1.20,1.46] [1.60,1.75] 005 147354
12 [1.01,1.20] [1.49,1.60] 004 131325
13 [1.76,1.78] [-0,1.93] 002 87726
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Design and implementation of remote sensing image-based crop growth
monitoring system

Jiang Xiaojian, Liu Xiaojun, Tian Yongchao, Jiang Haiyan, Cao Weixing, Zhu Yan™
(Jiangsu Key Laboratory for Information Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Quick and real-time monitoring of crop growth status based on remote sensing can support the
decision-making on precision crop management. Based on growth estimating models in wheat and rice established by the
authors' group, a RS image-based monitoring system was developed based on the Microsoft .NET framework using
GDAL and GDI+ as information processing methods and EM algorithm for classifying crop growth indices. This system
realized the multiple functions as accessing the RS images with common formats, extracting crop information, inverting
growth indices, clustering analysis, generating the thematic map and issuing the information with remote sensing
technology. Several functions of the system were tested using the RS images at Fanggiang Farm, Jiangsu Province. The
results showed that the system could effectively read general remote sensing images, invert the crop growth indices,
classify the crop growth information based on the cluster models, interact with users for generating the thematic map of
crop growth status, and issue the RS image information rapidly via internet. The present system has overcome the
previous weakness that the ordinary users could not directly participate in the process of RS images analysis, and can
help to monitor the crop growth condition and provide decision support for precision crop management at regional scale.

Key words:. crops, remote sensing, cluster analysis, growth monitoring, inversion



