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A Hill-Shading Generation Method Based on ResUNet
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Abstract: Objectives: The representation of landform features is an important part of cartography and the
relief shading is the main tool for effectively expressing the 3D landform on the two-dimensional plane. The
hill-shading produced by the existing method is not artistic enough, and the expressiveness of the terrain
needs to be improved. In this regard, a hill-shading generation method based on ResUNet is proposed.
Methods: First, the high—quality manual relief shading and the corresponding digital elevation model
(DEM) data are processed, such as resampling, unifying coordinate system, cropping, etc., to construct
the shading-DEM sample image pairs. Then the parameters of the proposed DEM-shading conversion model
are learned from the sample data. Finally, the DEM of any area is input into the model, and the output re-
sults of which are spliced using alpha blending to form the relief shading. Results: The experimental results
show that the relief shading generated by the proposed method is improved in artistry and terrain expressive-
ness and can closely match the quality of the manual relief shading, due to the “Swiss style” , the effec-
tive terrain generalization and the contrast optimization on both sides of the ridges. Compared with U-Net,
the proposed model is more adaptable to DEM of different resolutions, and can generated shading with bet-
ter visual effects. Conclusions: The proposed method can effectively improve the artistry and terrain expres-
siveness of the hill-shading.
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Fig. 10 Comparison of Relief Shading Generated by Different Models (the Cell Size of DEM is Smaller than
That of Training Data

WE 10 iR, 24 DEM % 70 ] H /N Tl 2k R
SP, AT D2H-ResUNet 8 8, U-Net 1 % A=
B TE R TR 2 AR B, Y e GRAR T 22
DL KA I0 ROSE/INEE 6 H G S B G 5 DB R £ 3
KA, U-Net 85278 A Jl 14 2 v W 5 6 Lo 75 20
FH 39 17 2o 1 BH 2 L S5l = K B8 (A8, B AIK T 32 4
R 355 SR 5 35 W BE 7 TAD , U-Neet A5 8 A il 1) B i A7
JT R s, G IR AR BE W LA b . R, SR o R
SN TN R RE I, R SCR AT R D2H-ResUNet
TR T A= 1 2 T R LA B A T RIOR

wE 11 R, 4 DEM ARG RS R T2 R
PR Bl 1500 RS AR B3 K, U-Net B 81 AR A
(18 22 e ORGSR T RO 2 250 m i, S

B U-Net B A 1l 1) 4% T8 MK SR A7 78 3R 15 2 4
e T T RE AN A8 1 [n] R, (EL 47 T R0 AT AH X B 4
1% 56 R SF 38 K 3] 500 m B 3843 IX 48k (38 1 X))
TF iy H 302 D0 i e AR s MR T R ik — A
KL LT BT A X 38k 9 %) i T 1 G 3k B 2 22 i A
KM BEAR T BT RO AR SC TR 4 A AR
7 B LAY BL , B ZE 2 000 m AR T R /NET
M AR Rl D 2 b T, U W] AR SCoR Y D2H-
ResUNet 5 #1 X} K [6] 73 #¥ % DEM 1Y i W P
O,

WE TE /N H B R T B VR, DEM 43 3
R maFREERbE N2, ThH A
F 235 51 DEM 3R FE (1 5 5 AR T L3R4S —



50 F5H 1M

TS —Fh LT ResUNet B2 18 18 A= 807 15 205

U-Net

D2H-ResUNet

k » /’1\’.[74‘4’1 g

11
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