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Table 1 Common modeling methods for spectral images
MRER YA E W e B 5B 48 5k TSRy 5L RN 2 SCHik
P KRG RSI(D735 s Ds22) 2k [l )3 A Y R*=0.76 [35]
ERE B = " ,
7K e il Bl 3 REDVI [a] [ 455 7 RZ=0. 87 [36]
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Note: RSIis the ratio of spectral reflectance of two bands; REDVT is the red-edge difference vegetation index; AE is the gray-level mean; PLS-

ANN is the combination bias of artificial neural network; MBE: relative average error; SAVI is the soil regulation vegetation index;

NDRE is the normalized difference red edge index; SVM is the support vector machine; NDVI is the normalized vegetation index; OSA-

V1 is the optimized soil regulation vegetation index; ANN is the artificial neural network
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Research Progress in the Application of UAV Spectral Imaging
Technology in Field
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Abstract Traditional methods of crop monitoring in the field need to lay various sensors and complex circuits in the field with a
bad environment. Usually, the problems of time-consuming, labor-consuming, high maintenance cost and more or less damage
to plants arise. Unmanned aerial vehicle (UAV) spectral imaging technology is a new and fast technology for monitoring farm-
land environment., which combines an unmanned aerial vehicle (UAV), remote sensing sensors, real-time image transmission
and other means. It can quickly obtain real-time spectral images of farmland crops. Usually, it can analyze images to obtain the
growth information of farmland crops. The application of this technology catches up with the above problems. Firstly, the spec-
trum imaging technology of UAV is summarized, and the advantages of UAV application are introduced. Compared with tradi-
tional satellite remote sensing monitoring platform, UAV can work at a lower altitude, i. e. 80~400 m. It can resist the disad-
vantage of adverse weather and clouds, and achieve fast and accurate acquisition of high-precision images. At present, the appli-
cation of small UAVs at home and abroad mainly focuses on disaster monitoring, natural resources monitoring, urban planning
and vegetation monitoring. In addition, due to its low cost, near real-time image acquisition and other characteristics, in the de-

velopment of precision agriculture, unmanned aerial vehicle (UAV) spectral images are more commonly used. Secondly, the
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characteristics and application scenarios of common spectral images are analyzed. Panchromatic images are mostly used for data
fusion because of their high resolution; multispectral and hypersecretion images are combined with spectral characteristics of
crops due to their abundant spectral information, which can be used for the detection of biological and chemical indicators of
crops, early warning of agricultural disasters, yield prediction and fine classification mapping; and thermal infrared images can
be used for monitoring field drought because they can obtain crop temperature information. Then the main application ways of
UAV spectral image technology in the field are summarized. At present, the main methods of monitoring crops using UAV spec-
tral image technology are: using spectral reflectance to construct vegetation index or red edge parameters, or studying the reflec-
tion characteristics of vegetation, constructing crop growth model, using multiple linear regression, partial least squares meth-
od, in-depth learning and other biochemical parameters of crops to establish a model for inversion. Finally, shortcomings of
UAV spectral imaging technology in the field application are discussed, and the future development prospects of this new tech-
nology have prospected, in order to provide a reference for the derivative application of UAV spectral imaging technology in the

field.

Keywords Unmanned aerial vehicle; Spectral imaging technology; Field; Research progress
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