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Abstract: Electronic navigation is possible for impaired people, i.e., wheelchair users, through a certain
“pedestrian space network data,” where sidewalks and crosswalks are presented with nodes and links, and
the various attributes related to barriers, such as road widths and slopes, are embedded on each link. How-
ever, the creation of such data on a large scale remains ideal at present because the realization of such data
would require significant amounts of time and costs. This study introduces an alternative solution, which is
an automatic technique for generating the pedestrian road network data. Additionally, this technique is ca-
pable of extracting the sidewalk width information, which can be used to determine whether the wheelchair
users can pass through sidewalks. In principle, the technique is approximately divided into the following
three processes: (1) extraction of the sidewalk centerlines and widths from electronic maps that generally
contain the sidewalk polygon data traced from the high-resolution aerial photographs; (2) detection of the
crosswalk positions and directions from aerial photographs because they are not traced in the maps; and
(3) construction of the road network data through an interconnection of the extracted sidewalk centerlines
and the detected crosswalk positions. The proposed technique can be validated with a generated pedestrian
road network covering the JR Yamanote Line.
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Fig. 1 A part of a generated pedestrian road network data having the sidewalk width

information.
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Fig. 2 Map containing sidewalk areas (left) and aerial photo-
graph (right).
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Fig. 3 Overall workflow and output data.

X 3 ICREFHoMME Ao E M) T— % ZRT.
RETFHRIRIPICI2OLEL SR ENS. 1 D2HD
TAETIE, EICEINTWELRER) T 7= bk
B ETRE 2T 4. ARFZE Tl L 72wkl s
BIIADHEIT T 2 HMERTODOTHS. 2 OHOTHET
&, MZEEED S SEORE LM 2mili§ 5 (7272
LT =7 125 TN TWABBEDO R I ALEHEE O
TAZIMHH) . MEGEIZEFHEGEIC L ) SR EEY T
BRH2SFEN TN D Z DA VY IlEHREE L. i
BOTFETIE, 12BHBIU 2 OHOTETHWE L-4E
UL & AT A T8 OB & U2 B L, AATHEEE A v
NT =2 7= BREET D,

3.2 I (1) HERDIREBEDHH
AR T2 T =5 h S gGERLH A T 5 TRT

264



[BEAIEF =R EE Vol.61 No.2 262-273 (Feb. 2020)

| Evhy IR |
v
| ERinE |
v
| wrs—sar |
v
| ~os—femm | —
v —
[ meesza ] | | %ff&
| ”
| FEesAMgE |
v
| RYEBE |
®T

X 4 SEdOHEiEE oM 70—

Fig. 4 Sidewalk centerline and width extraction workflow.
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Fig. 5 A sidewalk polygon (left) and the result of thinning the

shape (right).
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tracted centerline (right).
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Fig. 7 Extraction process of sidewalk width.
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Fig. 16 Workflow for interconnecting sidewalk centerlines and

crosswalks.
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Fig. 17 Point interpolation process in the sidewalk centerline.
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Fig. 18 Examples of edges (E) and corners (C). Green points

show the detected points on crosswalks.
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Fig. 19 Examples of links emerged from sidewalk data; green/

white lines show links with/without crosswalks.
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Fig. 20 An example of link emerged from crosswalk data.
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Fig. 21 A link passing over the safety island (left) and the
modified links (right).
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Table 1 Evaluation results.
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Fig. 22 A case where the centerline and width of a sidewalk

cannot be extracted correctly.
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