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Synergistic Maize Mapping Index Based on Combination of Time Series
GF — 6 and Sentinel — 1 Data
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Abstract; Timely and accurate acquisition of the distribution of maize planting is of great significance to
agricultural production management. Aiming at the problems of data loss and sample dependence in maize
identification in cloudy and rainy areas, an unsupervised synergistic maize mapping index ( SMMI) was
proposed to achieve maize extraction in Shouyang County, Shanxi Province. The GF — 6 WFV and
Sentinel —1 SAR images of the key growth period of spring maize from May to August 2021 were selected
as the data sources. By coupling the two red-edge bands of GF —6, SAVI, TVI, RDVI and the VH
features of Sentinel — 1, SMMI was constructed for threshold classification to extract the distribution of
spring maize. The results showed that the overall accuracy of extracting spring maize by using SMMI
reached 90. 72% , and the user accuracy and producer accuracy of maize identification reached 88. 07%
and 87. 8% , respectively. Compared with the index without using radar features and the multi-feature
set-based random forest (RF) algorithm, the overall accuracy was increased by 1.86, 0.95 percentage
points, respectively. It was indicated that SMMI was significantly superior to the two methods in the
recognition accuracy of spring maize. It revealed the importance of the red-edge band and VH polarization
characteristics in the identification of spring maize. Combining optical and radar features simultaneously
can achieve a better classification effect than a single data source. This research can provide a reference
method for mapping the distribution of maize in multi-cloud and rainy areas and had certain potential for
agricultural application.
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Tab.2 Some characteristic variables and calculation methods
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Fig.3  Curve of classification accuracy varying with
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Fig.4 Order of importance of optical features
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Fig.6 Temporal variation curves of important features
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