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Space Retrieval Method to Retrieve Straight Line for Vector Line Data

LIU Ze-bang,CHEN Luo, YANG An-ran and LI Si-jie

College of Electronic Science and Technology.National University of Defense Technology,Changsha 410073, China
Abstract Shape cognition is one of the basic problems of spatial cognition. As the most basic shape- line, the retrieval based on it
has important research significance in equipment layout.route planning and vehicle testing. Aiming at the problem of low efficien-
cy and low accuracy in line recognition of remote sensing image by traditional methods, this paper presents a space retrieval meth-
od to retrieve straight line for vector line data. Firstly.in order to describe the flatness of line elements,the concepts of “flatness
information” are defined. Then the subsection model of the flat sequence of line elements is established,the line elements are de-
composed into a set of relatively straight subsegment sequences. Combined with the above two parts,the {latness information of
subsegment is calculated after segmenting the line elements,and the final retrieval results are obtained by combining the retrieval
conditions. Taking OSM roads network data as the research object,comparative tests verify that the retrieval method is faster, the
retrieval results are more fully,and straight line roads search results are consistent with people’s cognitive in shape. Moreover,
the proportion of high-grade roads is 71. 1% ,and the proportion of small roads is only 2. 8% , which is also consistent with the
cognition of the property of straight roads in reality,and verifies the feasibility and rationality of the method.

Keywords Spatial retrieval, Vector line data,Straight line, Flatness information, Subsection model, OSM road network
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Fig. 1 Flatness cognition of line elements
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Fig. 2 Cognition of flatness difference between different

morphological line elements
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Fig. 3 Diagram of geometric features of line elements
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Fig. 4 Diagram of flat sequence segmentation of line element
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Fig.5 The flow chart of straight line retrieval
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Information statistics of different forms of roads

Table 1

Id  Length/km IGs/bit  ITegend/bit Igoek/bit Teyrve/bit  Ifiamess/bit

Ly 39.332  26.564569 0.742906 0.116794 0.323373 0.302739
L, 30.125 11.864762 0.799739 0.095635 0.292536 0.411567
Ly 33.673  5.471825 0.892526 0.060387 0.032486 0.799652
L, 31.898  3.112804 0.916057 0.055917 0.033781 0.826358
Ls 54.619  2.898193 0.959957 0.036078 0.043003 0.880875
Lg 40. 446 1.008317 0.995847 0.022838 0.000315 0.972693
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Table 3 Roads information
B N
BE O OKE/ O REK/ O BE dme/ @max/ Tiamess/ can Iflatness m/  Iflatness M/
km km EH km © bit " bit bit
L, 13.01  12.76 13 0.87  30.97 0.935742 8 0.966310  0.993625
Lg 13.78  11.52 51 2.61  65.15 0.720105 13 0.966826  0.997452
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Fig. 7 Result of roads flat sequence segmentation
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Table 4 Comparison of the number of retrieved straight line when

divide and don’t divide roads

BEmAKE/km  FRBERFELEK ABEEREFHELAH
10 117 2788
20 73 374
30 13 111
10 2 44
50 0 20
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Fig. 8 Retrieval results of straight line
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Fig. 9 Statistics of straight roads type
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