202141 A N A1 =S 52 % 1

doi:10.6041/j. issn. 1000-1298.2021. 01. 020

ETREKRZEMZRILEX DEM 85 HREH

ke A Yy BLE' BIAE K Ok HER
(1. TG R AAB B K5 B TR, Belitg ik 7121005 2. PG A6 AR MRBL B K2p Kk Rl 5 840 TR 2B, Bevitgix 7121005
3. LI T R 2 224 B, WERE 232001)

FEE B R K 43 PR BT i AR T ( DEM ) B8 45 Mk 2 0 88 43 W e T A (I RUEE ) B AIR 43 B 32 9 DEM RS 2
ANTE M LAl A S B SR [l 8, 4 ) — b X R R AR A BT 19 1 X DEM 73 B S S A 1 U5 k. BRI 2 1y
25 W 2 3053 2 2] AR 43 HE S DEM Z ]9 R M W OG5 O 1 R AR U ot B , 45 5 5k 25 2 Y O 1k BEAT R0 1)1
o WXL 1 AEE B R A AT A EA 0 DEM K $5 Y 3 BE 45 2R 43 501 [R) T )2 5k 22 X 2% 36 19 45 SR R A7 X 1L, &5
HLJEH 3 Py vk DEM 25 55 09 25 (8 B 43 5 24 0. 41 ..0. 34 0. 34 m , RMSE 435124 0. 594 5 0. 571 5 0. 486 9 m ; i JiF
2k B0 22 {1 S A4 43 5 Sy 3..02° .2.04° (1.99° ,RMSE 43531 34 3. 649 8° 3. 136 0° 2. 738 7°; 4b B s} [ia] 43 31 4 0. 052 .
663.39 2. 16 s, HFFERH], AT 10,20 .40 m 1) DEM , 48 377 1 78 5[] 43 A1 Fl R 22 77 10040 T H A 75 v, 78 #B I &%
AR TR R A A, 1A N TR AR B A i R AT o MR A S

KEWR: WK BF RS, BorPERES; T BZREGTHRME % g&:.

hES %S S127 XHERFRIAED : A XEHE: 1000-1298(2021)01-0178-07 0SID . =3

Super-resolution Reconstruction of DEM in Mountain Area
Based on Deep Residual Network
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Abstract: High-resolution digital elevation model( DEM) in large districts is difficult to be acquired due
to the limitation of cost and technology. Usually, it can be obtained by super-resolution reconstruction
(downscale) from low-resolution DEM. However, the accuracy of the DEM generated by conventional
downscale methods is insufficient. With the development of image downscale, convolutional neural
network (CNN) has achieved success. To improve DEM accuracy, a very deep convolutional networks
super-resolution method ( VDSR ) was designed to reconstruct the terrace DEM with obvious undulation
characteristics. The deep neural network was used to learn nonlinear mapping between high-resolution
DEM and low-resolution DEM, at the same time, residual learning method were used to reduce training
difficulty. In order to compare, bicubic interpolation method, sparse mixed estimation method and VDSR
method were used to reconstruct the DEM and slope. The slope data were extracted from the DEM
results. The mean value of DEM difference of three methods were 0.41 m, 0.34 m and 0.34 m,
respectively. The RMSE of DEM were 0.594 5 m, 0.571 5 m and 0. 486 9 m, respectively. The mean
value of slope difference of three methods were 3.02°, 2.04° and 1.99°, respectively. The RMSE of
slope were 3. 649 8°, 3. 136 0° and 2. 738 7°, respectively. The running time were 0. 052 s, 663.39 s
and 2. 16 s, respectively. By comprehensive comparison, for 10 m, 20 m and 40 m DEM, the result
showed that VDSR method had great advantage in spatial distribution, error and running time, and it was
suitable for super-resolution reconstruction in areas with complex terrain such as terrace.
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Fig.4 DEM calculation results after reconstruction
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Fig.5 Slope calculation results after reconstruction
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