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Abstract

Accurate and timely updated information of crop planting area is essential to yield estimation,
agricultural management and food security. Along the availability of remote sensing images
improved, the mid-resolution image has been the main data used to estimate the crop plant
area in large scale by remote sensing.

The per-pixel classification based on statistics is usually used to identify the crop in
mid-resolution remote sensing images. But there are two problems including spectra variation
inside and spectral mixed on boundary of the farmland, which greatly reduce the reliability of
crops per-pixel classification. The method of per-field classification could divide the RS
image into many basic parcel cells and force all pixels in a parcel to classify together. Many
studies showed that per-field classification of land cover could obtain higher accuracy than
per-pixel classification (Jassen et al.(1990), Pedley & Curran(1991), Banair et al.(1995), Lobo
et al.(1996), Shandley et al.(1996), Aplin et al.(1999), Smith & Fuller(2001), Tso &
Richard(2005), Turker & Arikan(2005)). The boundary of farmland parcel has perennial
stability, such as road, ditch and river, which can be obtained by manual digitization from
historical high-resolution images. But the interannual crop types in the parcel varies, which
must be provided by up-to-date mid-resolution images. If the farmland parcels have single
crop, the method of pure per-field classification can be used to identify crop type. If the
farmland parcels have more than two crop types, the method of mixed field decomposition
can be used to obtain the crop plant area. According to the impartibility of the crop boundary,
Lo (2004) suggested that the method of mixed field decomposition may be more suitable.
Actually, the condition of several crops mixed in the parcel is very similar to the condition of

mixed pixels in per-pixel classification model. Through introducing the idea of mixed pixel
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decomposition in the per-pixel classification to resolve the uncertainty and illegibility of
per-field classification, it is more reasonable to improve the accuracy of crop plant area.

This paper chooses the urban agriculture region with complex plant structure as experiment
area and digitizes the parcel boundary by QuickBird image. By calculating the coefficient of
variation of multi-temporal TM image within the parcels, the paper obtains the spatial
distribution of mixed parcels. Taken the mixed parcel as end member, the study extracts the
eigenvector information of spectrum, vegetation index and texture from multi-temporal TM
images. Aimed to the percentage of winter wheat plant area in the mixed parcel, we establish
multivariate regression model and mixed field decomposition model based on support vector
machine (SVM) to estimate the plant area of winter wheat in the mixed parcels of the study
area by different sample size. Taken the visual interpretation result of winter wheat from
QuickBird image as true value, the study evaluates the positional accuracy and total accuracy
of the plant area estimating of winter wheat based on mixed filed decomposition.

The technique flow of estimating the plant area of winter wheat based on mixed field
decomposition is shown as Fig.1, which includes mixed parcel identifying, eigenvector
extracting and combining, training sample choosing, multivariate regression model
establishing, mixed field decomposition by SVM and accuracy analyzing.
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Fig.1 The technique flow of this paper



The study extracted the training samples with the proportion of 2%, 5%, 10%, 20%, 30%,

40% and 50% and carried out the multivariate regression and mixed field decomposition of

SVM to estimate the percentage of winter wheat in the mixed parcels. And the study

evaluated the experiment result by positional and total accuracy. In order to avoid the

accuracy evaluation depending on one random value, the study carried out six experiments

with each sample size and analyzed the mean and standard deviation of six experiments.
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Fig.2 The percentage of winter wheat mapping based on multivariate regression and
mixed field decomposition bv SVM in the studv area
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Fig.3 Comparing the total accuracy between the multivariate regression and SVM
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Fig.4 Comparing the total accuracy between the multivariate regression and SVM



The study shows that the method of estimating plant area of winter wheat based on mixed
field decomposition by SVM has higher positional and total accuracy than the multivariate
regression model. The method of mixed field decomposition by SVM is suitable for small
training sample size. When the training sample size reaches 10%, the positional accuracy and
total accuracy of mixed field decomposition by SVM are improved slowly along the sample
size increased, which could respectively reaches 84% and 97%. Comparing the per-pixel
classification, the method of estimating plant area of winter wheat based on mixed
field decomposition has higher total and positional accuracy. The method of per-pixel
classification could not resolve the problem of spectra variation inside and spectral mixed on
boundary of the farmland parcel in the urban agriculture region with complex plant structure.
But the method of mixed field decomposition could establish efficient multivariate regression
model and separate hyperplane of SVM among the percentage of winter wheat in the mixed
parcels, spectral, vegetation indexes and texture of multi-temporal TM images, which makes
the accuracy of plant area of winter wheat reach reliable.
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