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Real spatial terrain reconstruction of first
person point-of-view sketches
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(College of Information Science and Technology s Northwest University, Xi’an 710127, China)
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Abstract: It is challenging to reconstruct 3D terrain modelsbased on sketches drawn in the first-person
pointofview. Owing to the lack of one-dimensional information, most studies focus on terrain-inde-
pendent design and texture mapping methods to improve the realism;however, the spatial location is
not considered in such methods. To address this limitation, we propose a methodto generate 3D model-
sthat conform tothe real space position. First,based on the established shape rules and visual occlusion
relation, the relative depth relationship is determined according to the geometric rules derived from
photographs; then, a contour map is established by sampling the contour data points of different
depth layers for ellipse expansion. Furthermore, the fractal interpolation of circumferential sampling

points is performed to calculate terrain units, and the non-rigid deformation of spatial terrain elements
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is realized via rotation mapping. Finally, Berlin noise is added to improve the random effect of the 3D
terrain display. Experimental results show that for the same 2D sketch perspective, 3D terrain models
corresponding todifferent real spatial locations can be constructed;in this regard, the proposed method
is different from the other three methods. Furthermore, it solves the problem of real space location re-
construction. Our method is more suitable for expressing the intended design purpose of users. It real-
izes the 3D terrain real space reconstruction of any 2D sketch;moreover, it obtains a variety of real
space layouts of multi-layer occlusion terrainsin addition to displayingthe terrain features, which bridg-
es the gap between artistic intent and the actual result.

Key words: pinhole imaging; relative depth relation; circumferential fractal Interpolation; rotation
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Tab. 1 Calculation of relative depth
By EMERERE LHHE FERE BEZEE R

1 1 200 0

2 1. 24 248 48
3 200 1. 98 396 148
4 4.77 954 558
5 9.17 1 830 876
1 1 500 0

2 1.08 540 40
3 500 1. 29 635 95
4 1. 82 830 195
S 2.35 1025 195
1 1 1 000 0

2 1.04 1 040 40
3 1 000 1.12 1120 80
4 1. 27 1270 150
) 1. 41 1410 140
1 1 2 000 0

2 1.02 2 040 40
3 2 000 1. 06 2120 80
4 1.13 2 260 140
5 1.19 2 380 120
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Fig.7 Terrain unit rotation mapping unit
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(a) 3Cifik [14] 97785
(a) Algorithm in paper [14]
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(b) Sk [17] #0778
(b) Algorithm in paper [17]

(o) 3Cifik 311 H977 8
(c) Algorithm in paper [31]

(d) L@ =4E R

(d) General 3D Terrain Reconstruction

(e) 4 T e F L S 55
(e) Reconstruction with partial terrain
rotation mapping

() AR 75 A
(f) Reconstruction with adding
Berlin noise

(g) A HEEEETH 1 (h) AL RN 2 () AR EEETH) 3
(g) Example 1 of reconstruction using (h) Example 2 of reconstruction using (i) Example 3 of reconstruction using
our algorithm our algorithm our algorithm
8 LR T A Y 45 R
Fig. 8 3D terrain modeling results from sketch
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