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Kernel-driven model fitting of multi-angle thermal infrared

brightness temperature and its application
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Abstract: This paper has proved the data fitting and extrapolating ability of the kernel-driven model in TIR band by simula-
tion of the multi-angle thermal infrared images of Linze grassland acquired in WATER campaign with the model. Addition-
ally, the most suitable kernel-driven model available for multi-angle thermal imagery has been identified. In the feature
space of land surface temperature (LST) and a combination of model coefficients which describes the actual surface direc-
tional radiative characteristics, a multi-angle thermal infrared dryness index (MTDI) is constructed and extracted out. The
correlation coefficient of simulated MTDI and corresponding Temperature-Vegetation Dryness Index (TVDI) is greater than
0.87. It can be inferred that the kernel driven model is also effective in the analysis of directional radiative information in
thermal infrared band.

Key words: multiangular remote sensing; thermal infrared remote sensing; kernel-driven model ; soil moisture ; wide-angle

infrared dual-mode line/area array scanner ( WiDAS)
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Fig. 1 Strategy of the soil moisture sampling for Linze
grassland
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Table 1  Comparison between simulated and measured
brightness temperature of different kernel fuc
tions

BRI RMSE )
JUTE % (K, ) IRHO R (K,) /G
- Ross_thin 0.7977 0.9579
- Ross_thick 0.7373 0.9642
Li_dense - 0.8168 0.9554
Li_sparse - 0.7545 0.9621
LiTransit - 0.7648 0.9611
LiSparseR - 0.7376 0.9639
Roujean - 0.884 0.9476
LiSparse RossThin 0.7449 0.9631
LiSparse RossThick 0.7527 0.9623
LiSparseR RossThin 0.7284 0.9644
LiSparseR RossThick 0.7361 0.9637
LiTransit RossThin 0.7533 0.9618
LiTransit RossThick 0.7628 0.9613
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Table 2 Comparison between extrapolated and measured
brightness temperature of different kernel fuc

tions
RiEBGR—  RIEEG-  BiERG=
B3 G RMSE ~  RMSE RMSE
/T /¢ /G

1.057 0.9223 0.937 0.9404 1.018 0.9302
Ross_thick(vol) 1.037 0.9255 0.911 0.9439 1.040 0.9282
RossThin(vol) + LiSparseR(geo) ~ 1.042 0.9246 0.922 0.9425 1.006 0.9321
RossThick(vol) + LiSparseR(geo)  1.054 0.9227 0.934 0.9408 1.015 0.9306
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Table 3 Comparison of MTDI, TVDI and corresponding
simultaneous ground based soil moisture meas

urement
MXRER
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A 0.7322 0.6294 0.9229
B 0.6415 0.6352 0.9739
C 0.5873 0.5841 0.9902
D 0.5486 0.5964 0. 8893
E 0.5283 0.4157 0.8731
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