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Analysis and Implementation of Shortest Path Algorithm
Based on OpenStreetMap

ZHANG Ying-hui,ZHANG Shui-ping ,ZHANG Feng-qin, WANG Rong
(College of Information and Navigation, University of Air Force Engineering,Xi’ an 710077 ,China)

Abstract; With the rapid development of computer network and GIS technology, the shortest path problem plays an important role in
transportation , city planning , logistics management , network communication , etc. Focus on describing how to use Dijkstra algorithm to cal-
culate the shortest path between two connected nodes based on OSM. Firstly introduce the characteristics of OSM and data structure of
road image feature. Secondly ,extract road information by regular expression from OSM data file and store them in appropriate construc-
tion. Finally, form road topological diagram and takes the geographical distance as road weight, calculating the shortest path between two
connected nodes by Dijkstra algorithm.
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JOSM J& — R H Java SZ L 49 OpenStreetMap
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(2) i1t HTTP 13K,

i OSM APT J2 48 2 [X 35 28 £ &£ #4) Al 1) 40 465 4
T K URL, 79422 A B8 25 30 2o 3% 422 bk F 246
JEE Y OSM %k, FEANAE 20K < hitp ://api. openstreet-
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OSM SEFELHLHE 4L 1] 7E OpenStreetMap ‘B J7 Wi
e, AT IR I 1 58 8 IX 8l T 28, e Ah a8 T LA ff FH Os-
mosis FE 1T T E M planet, oasm H1ETTEHR .
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AIEAE B, 41 name 5§, 7F tag FEHE R, DI
+& Node B XML ik,

<osm version="0.6" generator =" OpenStreetMap server" >

< node id =" 483034256 " lat =" 55. 9458449 " lon =
"'-3.2035477" version="1"
changeset ="2369219" user =" spytfyre" uid ="166957"
visible =" true"
timestamp ="2009-09-04T13 ;35 :427" >
<tag k="name" v=""The Blue Blazer" />
<tag k="amenity" v="pub" />
</node>
</osm>

(2) Way Rak X 4,

Way 1B B H 2 ~2 000 > 5. (nodes ) FIr k4 i, Way 7]
FORUIT 3 FEE S (AR AL ALk XD,
X F L 2 000 nodes F Way , 1T DA iz 435 R AL BE
<osm version="0.6" generator =" OpenStreetMap server" >

<way id="43157302" visible="true" timestamp="2009-10-

26T10:45.092"

version="1" changeset="2954960" user="Ed Avis" uid
"31257" >

<nd ref="540653724" />

<nd ref="25507043" />

<nd ref="107762" />

<nd ref="25507038" />

<nd ref="107759" />

<tag k="highway" v="primary" />
<tag k="len_ref" v="6a" />
<tag k="name" v=""Parliament Street" />

</way>
</osm>
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class PointGeo /71 S X415 B
{ public double lat;
public double Ing;
|
class Linelnfor // 18 BT X 445 B
{ public PointGeo Begin;
public PointGeo End;
F
// BT AR R
private Hashtable DecodeNodes ( string xmIMapData )
{
MatchCollection Matches, Matchltem;
Hashtable hsNodes = new Hashtable( ) ;
Matches = Regex. Matches(xmIMapData, " <node[ \\s|\\S
[.]7%72 >[\\sI\\SI. ] #? </node>",
| RegexOptions. ExplicitCapture ) ;

RegexOptions. IgnoreCase

foreach ( Match item in Matches) |
PointGeo node = new PointGeo( ) ;
Matchltem = Regex. Matches(item. ToString( ), "id=\"
(? <Nodeld>\\d = )\" =#lat=\"(? <lat>[ \\dI\\. ] = )\" =
lon=\"(? <lon>[-I1\\dIl.] =)",
RegexOptions. ExplicitCapture ) ;
if (Matchltem == null || Matchltem. Count <= 0)

RegexOptions. IgnoreCase |

continue ;
string Nodeld = Matchltem[ 0 ]. Groups[ " Nodeld" ]. To-
String () ;
node. lat = double. Parse ( Matchltem [ O ]. Groups [ "
lat" ]. ToString( ) ) ;
node. Ing = double. Parse ( MatchTtem [ 0 ]. Groups [ "
lon" ]. ToString( ) ) ;

hsNodes. Add( Nodeld, node) ;

!
J

return hsNodes

}
/7 $EWGE HAE S
private List<Linelnfor> DecodeLines ( string xmIMapData , Hash-
table hsNodes)
{
MatchCollection Matches, NodesList
List<Linelnfor> IstLines = new List<Linelnfor>( ) ;
Matches = Regex. Matches(xmlMapData, " <way[ \\sI\\SI. ]
#*9 >[\\sI\\SI.] x? </way>", RegexOptions. IgnoreCase |
RegexOptions. ExplicitCapture ) ;

foreach ( Match item in Matches) {

NodesList = Regex. Matches(item. ToString( ), "<nd ? ref
=\"(? <Nodeld>\\d * )\" ? />"  RegexOptions. IgnoreCase |
RegexOptions. ExplicitCapture ) ;

foreach ( Match node in NodesList) {

bool Begin = true;

Linelnfor objLine = new Linelnfor( ) ;

objLine. Begin = new PointGeo( ) ;

objLine. End = new PointGeo( ) ;
string Nodeld = node. Groups [ " Nodeld" ]. ToString
OF
if (Begin == true) |
objLine. Begin. Ing = ( (PointGeo ) hsNodes [ No-
deld]). Ing / 100000 ;
objLine. Begin. lat = ( ( PointGeo ) hsNodes [ No-
deld]). lat / 100000
Begin = false;
lelse {
objLine. End. Ing = ( ( PointGeo ) hsNodes [ No-
deld]). Ing / 100000
objLine. End. lat = ( ( PointGeo ) hsNodes [ No-
deld]). lat / 100000
IstLines. Add( objLine) ;
objLine. Begin. Ing = (( PointGeo ) hsNodes [ No-
deld]). Ing / 100000 ;
objLine. Begin. lat = ( ( PointGeo ) hsNodes [ No-
deld]). lat / 100000

%

|
f

%

return IstLines;
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private void PrepareNodeMatrix ()
%
double RightValue, radlLatl, radlLat2,b;
_NodesMatrix = new double[ _IstLines. Count, _lstLines.
Count | ;
for (inti = 0; i < _NodesMatrix. GetLength(0) ; i++)
for (int j = 0; j < _NodesMatrix. GetLength(1) ; j++)
_NodesMatrix[ i, j] = double. MaxValue;
for (int i = 0; i < _lstLines. Count;i++ )
|
radlatl = _lstLines [ i]. Begin. lat * Math. PT /
180.0;
radLat2 = _lstLines[i]. End. lat * Math. PI / 180.0;
b = _lstLines[ i]. Begin. Ing * Math. PI / 180.0 - _
IstLines[ i]. End. Ing * Math. PI / 180.0;
RightValue = 2 # Math. Asin( Math. Sqrt ( Math. Pow
(Math. Sin( (radLatl — radLat2) / 2), 2) +Math. Cos(radLatl )
* Math. Cos(radLat2) * Math. Pow(Math. Sin(b /2),2)));
RightValue = Math. Round ( RightValue * 63781370
* 10000) / 10000 ;
_NodesMatrix[ i, i+1] = RightValue;
_NodesMatrix[ i+1, i] = RightValue;
UnVisitedPath. Add (1)

E
|
(2) FEAH SE 19 5 P A 05 46 8 19 R 2 (8] B4 fe
iR
int GetMinWayIndex ( int _Ps)
%
double min = double. MaxValue;
int Minldx=-1,nodelndex;

for (inti = 0; i < _UnVisitedPath. Count; i++) |

nodelndex = (int)_UnVisitedPath[i] ;
if (min > _NodesMatrix| _Ps, nodelndex]) |
min = _NodesMatrix[ _Ps, nodelndex | ;

Minldx = i;

F

return MinIdx;;
|
(3) 3 Iy A0 2 19 0, L2 BT A 19 R
A
public string FindWay ()
!

int idx, nodeldx, tmp;
while (_UnVisitedPath. Count > 0) {
idx = GetMinWayIndex( ) ;
if (idx < 0) break;
nodeldx = (int)_UnVisitedPath[ idx] ;
if (_Pd == nodeldx) break;
for (inti = 0; i < _UnVisitedPath. Count; i++) |
if (i == idx) continue;
tmp = (int)_UnVisitedPath[i];
if (_NodesMatrix[ _Ps, tmp] — _NodesMatrix [ nodeldx, tmp ]
> _NodesMatrix[ _Ps, nodeldx]) {
_NodesMatrix[ _Ps, tmp]| = _NodesMatrix
[_Ps, nodeldx] + _NodesMatrix[ nodeldx, tmp] ;
_NodesMatrix[ tmp, _Ps] = _NodesMatrix
[_Ps, tmp];
path[ tmp] = path[ nodeldx] + "," + nodeldx. ToString( ) +

non
9

f
_UnVisitedPath. RemoveAt(idx) ;

%

return path[ _Pd];

%
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