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Abstract: Objective %al reconstruction (HSR) from multi-spectral information is &@%e '% &—At present,
S

hyperspectral 1 ? ion mainly focuses on the visible and near infrared spectral bandss earch on thermal
mfrared@ o the absence of hyperspectral thermal infrared remote sensing data, which li t e@@iﬁ)ment of thermal infrared

s nsing. Simultaneously, previous studies often utilize existing satellite multispectral ban cus on the study of HSR models,
while the issues of multispectral partitioning and band selection for HSR is seldom fomﬁ(‘& a1m to explore the ideal thermal infrared
multispectral partitioning and band selection method with a certain HSR model ve the hyperspectral reconstruction precision of
thermal infrared. Method We use in-situ measured 727 hyperspectral thermal infrared emissivity samples of seven land surface cover
materials, inc. asphalt roads, marble, gray ground tiles, painted surfaces, green ground tiles, slate paths, and brick-concrete pavements and so
on, in this study. The broadband thermal infrared emissivity is calculated from hyperspectral thermal infrared emissivity using energy
conservation law, after the broadband range is determined by the following proposed method. We proposed several broadband partitioning
methods, such as, traditional equal wavelength interval method, cluster analysis method based on the correlation coefficient between
temperature and emissivity and optimization method based on Quantum Genetic Algorithm (QGA) and HSR model. Simultaneously, total
seven HSR model, such as non-regular multiple linear regression (MLR) and stepwise linear regression (SLR), regularized ridge regression
(RR), LASSO regression, and elastic network regression (ENR), non-linear Support Vector Machine regression (SVM) and neural network
regression (NNR) are introduced to compare and analyze the effects of different broad band partitioning methods on above seven HSR
models. Result Non-linear HSR models and non- regularized linear HSR models have the higher error than the linear regularized HSR
models for the thermal infrared emissivity HSR. LASSO and ENR models are not sensitive to broadband partitioning methods, while RR is
more sensitive to broadband partitioning methods. The average error of the linear regularized RR model is the smallest, and the maximum
error of ENR is the lowest for the seven land cover material. The distribution of thermal infrared broadband affect the error variation of HSR
results at the wavelength directiompdhrough the changes of central wavelength and band width. For example, the QGA- S dband
optimization results can ‘mp %‘(or difference of HSR at the wavelength direction and enhance the overall pﬁ@ e of HSR.
Conclusion The p ﬁ%ﬁ@n € % SR model could be improved by the optimal broadband selection ich changes with
the changes ta sly, the ideal thermal infrared broadband not only imp parablhty of multi-source
therm (§( %ducts but provide technical support for the research and dev ﬁt?ﬁ!
Sensors. The?p \ﬁnatloﬂ of broadband selection methods and HSR models prov1 cthodological support for full band HSR.
Key words%@)pgfspectral Reconstruction, Thermal Infrared Emissivity, Broadband, Quantum Genetic Algorithm, Machine Learning
Met
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