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Abstract The digital road map is considered a core data for vehicle localization and road information
service. Accordingly, various studies related to road map extraction have been conducted. In particular,
many previous studies had utilized image-based road extraction techniques for efficient road map
generation. Meanwhile, road extraction using drone imagery has been receiving increased attention in
recent years. However, since the conventional image-based road extraction techniques generally target
multi-spectral images, they cannot be applied to drone images that provide only color information.
Hence, this study proposes a framework for road extraction optimized for drone imagery. The proposed
framework performs road extraction through the steps of DSM and orthoimage production, object
segmentation, road information extraction through ant colony optimization, and removal of misclassified
roads. As a result, the proposed framework extracts accurate and efficient road information using drone
images. It also has the advantage of extracting 3D road information, unlike existing methodologies that
generally provide 2D road information. Subsequently, the performance of the proposed framework was
verified by performing road extraction and update for complex urban areas. This verification confirmed
that the proposed framework was accurate for roads excluding some sections covered by vegetation or
shadows.
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Fig. 1. Flowchart of the proposed method
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Fig. 2. Flowchart of the ant colony optimization road
extraction
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Table 1. Object descriptor used in this research

Object Descriptor Equation
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n 0bj
3 o 2
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E DN, — DN} )?

Where, L denotes the length of subscript, s denotes skeleton of
the object, n denotes the number of pixels, b denotes the band
of pixel, H denotes the DSM value of the object r denotes the
corresponding median value of road objects.
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Fig. 4. Images of experiment site (a) ortho mosaic
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seed road layer
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Fig. 5. Road extraction result (a) extracted road
colored in blue, (b) extraction road with
background removed




Fig. 6. Bird view of extracted road (a) extracted road
colored in blue, (b) extracted road with
background removed

29 E29] HEro} oo oigh —E—*% Table 2,
Fig. 7 9 8& Bolo] ERIT 4= k. =2 &9 H%}
T 9F 91.6%2 & UEPETtHTable 2). & F&0] &
o] H /XLt e7AE A9 FAA A=
Fig. 7= B3to] &Q1g 4= Qlrt. ol Fig. 72| =M
2 T2, b2 Fos| g E =2, J81
ENL QEtAE ERE oulgitt, E& &0 et &
St B4 oA 2 FA 53 E2 AR
7F EAct= AdollA Uehbe Ao ERIEUHFig.
8(2)~(0). T =2 X A9l 5 A2 I
ogt =2 A o8]l Ao= HrETHFig. 8(d)).
%, I9A0] oJoto] =27F AU A B2 FEQ] A
2 BEE 229 EAZ RHYstA] BolA FHol =2

FEEA Z3 ZoF gk

‘\/V

474
/I

Fig. 7. Accuracy evaluation of extracted road (blue:
reference, yellow: matched extraction, and
cyan: unmatched extraction)

o

-

\/\

o

577

Table 2. Road extraction results

Metric Percent (%)

91.6

Correctness

(a)

Fig. 8. Road extraction failure site (a) parking lot 1,
(b) parking lot 2, (c¢) parking lot 3, (d)
shadowed region
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