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Development of Software to Generate Three-Dimensional Spatial
Data from Two-Dimensional Road Data
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Abstract

In the generation of three-dimensional (hereafter 3D) spatial data of a visual system required for a driving simulator
(hereafter simulator), in the past, it took a lot of time to generate data in order to enhance the reality of the 3D space to be
created. However, JRC has succeeded in generating high-reality 3D spatial data in a short time using the 3D spatial data
generation software developed by JRC. This software automates a series of processes of two-dimensional (hereafter 2D)
road data conversion, base data generation for 3D conversion, and data generation of 3D drawing, and automatically
generates 3D spatial data from existing 2D road data. Through these, high-reality road images for which needs have been
increasing in recent years will be reproduced in the simulator.
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Table 1 Configuration and functions of the simulator
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Fig.1 Data flow in the simulator
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Fig.2 Image of the simulator
(driving simulator and motion platform)

M5 (ERIFENZ0 kmEE D X B D3DZER 77— 7 %
FHWES 2720 E3r AL E2 3L T /z)

4. BRT—2DOBEBER (BT — 2 —KUNIE)

LAtix, HEMEBETNVEHWETZ R E T LB
BIURELBEED) 7)) 7 4 DEWV3DZERT— % 22D7 —
YO THEERT AV 7 MY T 2RI L. 2D
BT — 7 2 H3DZEM T — ¥ 2 T A FIHE X 3128

2D EET—4 EERAR || HET—S
WBT—4 [ | —ZRAME (D) A5 (3D) 4 5% (3D)
BMT—4
45 (3D)
i 7 —4 OREF—4 KRBT S
4% (3D) B ORI

M3 2DEKRT—2h»53DEET -2 cERT 5FIE
Fig.3 Procedure for generating 3D spatial data from
2D road data
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Fig.4 Image before and after the smoothing process
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Fig.5 Cutting out the cross-sectional shape of
the building
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Fig.6 3D processing of the building
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Fig.7 Preparation of the texture
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Fig.8 Building with texture added
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Fig.9 Example of generated terrain data
(near Lake Hamana)
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(a) Road network data
(after optimization)
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(b) Road data (after 3D
conversion)

(c) BDILEDNTERE LUV
Epg (EmER)
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(top view) (bird's eye view)
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Fig.10 Flow of 3D conversion process of the road
data
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Fig.11 3D drawing example of the automatically

generated road surface paint and intersection shape
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Fig.12 3D drawing example of the automatically
generated destination display board
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Fig.13 3D drawing example of the automatically
generated curbs, guardrails, sidewalks, and tunnels
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Fig.14 3D drawing example of the automatically
placed signs and signals
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Fig.15 Closed-loop and setback
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(@ Road drawing example on flat terrain
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(@ Drawing example of a tunnel in terrain with elevation
differences
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(® Drawing example of cuts in terrain with elevation
differences
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Fig.16 3D drawing example of terrain and road
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(@ 3D drawing example of convenience store and bank
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(@ 3D drawing example of trees, guardrails, and
intersections
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(® Reproduction 3D drawing example near Nakano
Station (Nakano-ku, Tokyo)
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Fig.17 Drawing example of 3D space generated by
combining “road data”, “terrain data”, and “building
data”
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@ Drawing example
imagining the daytime
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(@ Drawing example
imagining the morning
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® Drawing example @ Drawing example
imagining the evening imagining the night
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Fig.18 Drawing example by time variation
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