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Fig.1  Flowchart of regular template road extraction
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Fig.4 Example of T-shaped template extraction
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Fig.5 Process of knowledge—based road extraction
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(a) FIGFHAR
(a) Original image
7 BRIBASFIE MRS,
Fig.7 Road extraction result of path morphology
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(b) Result of road extraction
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Fig.8 Schematic diagram of OSM overlaying with remote
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Fig.9 Flowchart of object-oriented road extraction method
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MeanShift % & B2 AR SEAT -0 F Ay B AL B, B H
R[] SR DL (R ) DX sl ) 2K M s s H
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(Support Vector Machine)
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PREEMT, TKHEAEEL (Tensor Voting) J&—FP A 2Ky
TF-B (3hi7h 4, 2017; Maboudi %%, 2016), K&
SRR AL 2% > PR A ik, B
RN LS SR A ZE R RE ) . R R AR AT
BRI . K gmAS . SRS ki SRy
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Fig.10 Example of eCognition software road extraction effect
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(b) Result of road extraction
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Fig.11 Comparison of road extraction effects different neural

network methods
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Fig.12  Multi-scale convolutional neural network
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Fig.13  Four methods road extraction results
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Table 4 Quantitative analysis and comparison between

four types of methods
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Fig.14  Statistical data for four types of methods
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Development and prospect of road extraction method for optical remote
sensing image

DAI Jiguang, WANG Yang,DU Yang,ZHU Tingting, XIE Shizhe,LLI Chengcheng, FANG Xinxin

School of Geomatics, Liaoning Technical University, Fuxin 123000, China

Abstract: Road extraction from remote sensing image has important practical value. It presents a major issue in the field of remote sensing.

In recent years, the geometric texture of the target objects of aviation and satellite optical images has been refined in the wake of the rapid

development of aviation technology. Thus, this technology provides a sufficient basis for automatic extraction of road information. However,

full automation of road extraction through existing methods is difficult. In view of this issue, this study collects and synthesizes the existing



WO 55 P iR RO BB I J7 ik 5 1A 823

methods on the basis of a large number of related literature in recent years. Ultimately, these road extraction methods are divided into four
categories: template matching, knowledge-driven, object-oriented, and deep learning.

Template matching methods can be generally divided into rule template and variable template according to template type. The
difference between the two types is whether the template can be drawn with regular graphics. Template matching mainly consists of the
following three steps: template design, measure analysis, and location update. The template design can usually be set manually or by certain
rules. Then, the target template is given in the measure analysis. Furthermore, the extreme value of the region is found by the measure
function within the defined area. Lastly, the location of the road centerline is dynamically updated.

Roads, as artificial ruled features, provide large information. Hence, knowledge-driven methods based on relevant knowledge are used
in road extraction work. On the basis of the relationship between knowledge and road, this study divides the knowledge-driven methods by
three kinds: geometric knowledge, context knowledge, and auxiliary knowledge. Three methods are described as follows: (1) Geometric
knowledge. The model is mainly constructed on the basis of the geometric features of the road. (2) Contextual knowledge. The method
utilizes road-related auxiliary knowledge (motor vehicles, trees, zebra crossings, et al.) to assist in identifying the road. (3) Assisting
knowledge. Road extraction is guided by using multisource remote sensing data, vector data, GPS data, navigation data, and public source
data.

With the rapid increase of spatial resolution of optical remote sensing images, object-oriented methods have gradually become one of
key methods in road extraction. First, the method selects the spectral and geometric feature criteria to segment image. Second, the geometric
radiation similarity criterionis used to classify the segmentation region. Finally, the road extraction results are released by post-processing
methods, such as mathematical morphology, matching tracking, and tensor voting.

Road extraction research belongs to the problem of remote sensing image interpretation, whereas deep learning supplies a new
opportunity for satellite image interpretation in a semantic direction. Deep learning extracts road information with high precision through
convolution, pooling, and training. Nevertheless, road breakage and mistaken extraction problems still exist.

At the end of the study, the direction of development of road extraction is envisioned. Two main trends are proposed: (1) a multimethod
complementary road extraction system and (2) deep integration of deep learning and traditional methods. Thus, the detection area should be
studied further.

Key words: optic, remote sensing imagery, road extraction, template matching, knowledge-driven, object-oriented, deep learning
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