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Abstract: Objectives: There exist some differences between the elevation accuracy of advanced spaceborne
thermal emission and reflection radiometer global digital elevation model (ASTER GDEM) and shuttle ra-
dar topography mission (SRTM) data, because their methods of data acquisition and post—processing are
different. Methods: To improve the DEM accuracy by taking advantages of ASTER GDEM and SRTM,
the resilient backpropagation (RProp) neural network algorithm is adopted to integrate them. First, we use
two units in loess hilly gully topography as test areas to construct models and validate their effects. Second,
we take 1 : 10 000 DEM as the reference data to construct the corrected ASTER GDEM elevation model,
the corrected SRTM1 elevation model and the integrated elevation model of ASTER GDEM and SRTM1
by RProp neural network algorithm. Meanwhile, the integrated elevation model of ASTER GDEM and
SRTM1 is created with back propagation (BP) neural network. Then, the optimized effects of elevation pre-
cision of these models are analyzed. Finally, the model integrated by RProp is tested in the validation site.
Results: The results show that the model integrated by RProp is better than the corrected ASTER GDEM
elevation model, the corrected SRTM1 elevation model, and the model integrated by BP neural network,

and its elevation deviation is reduced by 6.81 m, 0.34 m, 0.19 m, respectively. Conclusions: It confirms
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that the model integrated by RProp has good applicability and error correction effect.

Key words: error model; data integration; resilient backpropagation neural network; deep learning
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Fig.2 Flowchart of the Experiment
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Tab.1 Prediction Accuracy of RProp Models/m
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e e (g RMSE MAE
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BP(GDEM,SRTM1) 25.87 22.18 <2.2x10°"  <22X10"  —34.26 28.56 6.47 8.32

2l 0.96 1.42 0 0 0.34 —1.64 —0.44 —0.61
$[—GDEM SRTM1) 5% DEM /K e # 14E ) — 8, (A 7

—SRTMI il 7 AR &b iDE 5%
— RProp(GDEM) ] i 223 &b, RProp (GDEM, SRTM1) 5 2 %
~——RProp(SRTM1) ‘ DEM V7K £& 1) 28 A B 45230, RProp (GDEM) I

4| RProp(GDEM, SRTMIf :

KL W] G 1) A5 A A% (A AL ) 5 (2) 5 RProp(SRTM1)

BP(GDEM, SRTM1) |

FE S HR A /%

0
R 25 /m
{6 RProp i FE iR 22 UEL 7> A 4]
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Tab.3 Comparison of Results Obtained by RProp and BP Neural Network Models in the Verification Area/m
e fRe/ME 1/4 5315 %% o & MAE 3/4 5 KR SE PN RMSE
GDEM —69.69 —7.11 2.80 12.82 12.90 75.57 16.36
SRTM1 —38.83 —5.59 3.10 10.82 11.91 40.99 13.14
RProp(GDEM) —54.58 —9.57 0.86 12.36 10.38 64.61 15.85
RProp(SRTM1) —28.17 —5.35 1.09 7.37 6.77 35.05 9.38
RProp(GDEM,SRTM1) —27.53 —5.97 0.31 7.27 6.72 28.87 9.04
BP(GDEM,SRTM1) —29.58 —5.75 0.40 7.35 6.83 31.65 9.23
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