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ȼ əɡəɚɞűɞɟɘŬəɐ ůɡɛűɧɟɖůɖ Űɤɜ ˊɧɚŮɤɜ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɞɡɠ ůɨɔɢɟɞɜɞɡɠ ɟɡɗɛɞɨɠ 

ɕɤɐɠ əŬɗɘůŰɞɨɜ ŬɜŬɔəŬɑŬ Űɖɜ ɨˊŬɟɝɖ Ůɜɧɠ ŮɟɔŬɚŮɑɞɡ ˊɞɡ ɗŬ ůɡɛɓɎɚŮɘ ůŰɖ ɓŮɚŰɑɤůɖ 

Űɤɜ ɛŮŰŬűɞɟɩɜ, ˊŬɟɏɢɞɜŰŬɠ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ŮɨɟŮůɖɠ Űɖɠ 

ɔɟɖɔɞɟɧŰŮɟɖɠ ŭɘŬŭɟɞɛɐɠ ɔɘŬ Űɞɜ ŮəɎůŰɞŰŮ ˊɟɞɞɟɘůɛɧ Űɞɡɠ. ɆŰɞ ˊŬɟɧɜ ɏɔɔɟŬűɞ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŮűŬɟɛɞɔɐ Smart Driver (ɔɘŬ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ ˊɢ. smartphones, tablets 

ɛŮ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Android) ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ɞ ɢɟɐůŰɖɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ  

ŮɨɟŮůɖɠ Űɖɠ ɓɏɚŰɘůŰɖɠ ɢɟɞɜɘəɎ ŭɘŬŭɟɞɛɐɠ ɔɘŬ əɎˊɞɘɞ ˊɟɞɞɟɘůɛɧ ɛŬɕɑ ɛŮ Űɞɜ 

ˊɟɞɓɚŮˊɧɛŮɜɞ ɢɟɧɜɞ ŮəŰɏɚŮůɖɠ Űɖɠ. ȸŬůɘəɧɠ ůŰɧɢɞɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ŮɑɜŬɘ ɖ ɓŮɚŰɑɤůɖ 

Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɞɡ Google Directions API, ůŰŬ ɞˊɞɑŬ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɞɡ ɢɟɧɜɞɡ 

ɛɘŬɠ ŭɘŬŭɟɞɛɐɠ ŭŮɜ ɓŬůɑɕŮŰŬɘ ůŮ ˊɟŬɔɛŬŰɘəɎ ŭŮŭɞɛɏɜŬ əɑɜɖůɖɠ. Ƀ əɞɟɛɧɠ Űɖɠ 

ŮűŬɟɛɞɔɐɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ əɞɛɛɎŰɘŬ, Űɖɜ əŬŰŬɔɟŬűɐ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ 

əŬɘ Űɖɜ ŮɨɟŮůɖ Űɖɠ ɓɏɚŰɘůŰɖɠ ɢɟɞɜɘəɎ ŭɘŬŭɟɞɛɐɠ. ȼ əŬŰŬɔɟŬűɐ Űɤɜ əɡəɚɞűɞɟɘŬəɩɜ 

ŭŮŭɞɛɏɜɤɜ ɔɑɜŮŰŬɘ ɛŮ ɢɟɐůɖ Űɞɡ GPS Űɤɜ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ. ȼ ŮɨɟŮůɖ Űɖɠ ɓɏɚŰɘůŰɖɠ 

ɢɟɞɜɘəɎ ŭɘŬŭɟɞɛɐɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ Űɖɜ Ŭɝɘɞˊɞɑɖůɖ  Űɤɜ ˊɟŬɔɛŬŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ 

ˊɞɡ ůɡɚɚɏɔɞɜŰŬɘ  Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡ Google 

Directions API. ȼ ŮűŬɟɛɞɔɐ ŮəɛŮŰŬɚɚŮɨŮŰŬɘ Űɖɜ ɨˊŬɟɝɖ  ɛɞɜŰɏɚɤɜ əɑɜɖůɖɠ ˊɞɡ 

ɓŬůɑɕɞɜŰŬɘ ůŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ əɎɗŮ ɖɛɏɟŬɠ əŬɘ  ɩɟŬɠ. ȼ ŮűŬɟɛɞɔɐ ŮɑɜŬɘ űɘɚɘəɐ ˊɟɞɠ 

Űɞ ɢɟɐůŰɖ ɛɏůɤ əŬŰɎɚɚɖɚɖɠ ɔɟŬűɘəɐɠ ŭɘŮˊŬűɐɠ.  

 

 

 

 

 

 

 

 

 

 

 

ŪȺɀȷɇȽȾȼ ɄȺɅȽɃɉȼ:  Ⱥɝɧɟɡɝɖ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ  

ȿȺɂȺȽɆ ȾȿȺȽȹȽȷ: Ⱥɝɧɟɡɝɖ ŭŮŭɞɛɏɜɤɜ, ŮűŬɟɛɞɔɐ android, ɓɏɚŰɘůŰɖ ŭɘŬŭɟɞɛɐ, 

əŬŰŬɔɟŬűɐ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ, ɔŮɤɔɟŬűɘəɎ ůɖɛŮɑŬ 



 

ABSTRACT 

Traffic congestion combined with the modern pace of life create the necessity of a tool 

that will help improve transport, giving its users the ability to find the fastest route to 

each destination. In this paper we present the application of Smart Driver (for mobile 

devices e.g. smartphones, tablets running Android) through which the user has the 

ability of finding the optimal path, according to time, to a destination along with the 

estimated runtime. The objective of the application is to improve the results of Google 

Directions API, in which the predicted time of a route is not based on real traffic data. 

The main structure of the application consists of two parts, recording traffic data and 

finding the optimal time path. The recording of traffic data is achieved by using the GPS 

of mobile devices. Finding the optimal time path is achieved by using real data collected 

from the application, combined with the results of the Google Directions API. The 

implementation exploits the existence of traffic patterns of each day and time period. 

The application is user-friendly with the use of appropriate graphic user interface. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SUBJECT AREA:  Data mining through smart mobile devices 

KEYWORDS: Data mining, android application, shortest path, monitoring traffic data, 

geopoints 



 

 

 

 

 

 

 

 

 

 

 

ȷűɘŮɟɩɜɞɡɛŮ ŬɡŰɐ Űɖɜ ŮɟɔŬůɑŬ ůŰɞɡɠ ɔɞɜŮɑɠ ɛŬɠ. 

 

 

 



 

ȺɈɉȷɅȽɆɇȽȺɆ 

 

ŪŬ ɗɏɚŬɛŮ ɜŬ ŮɡɢŬɟɘůŰɐůɞɡɛŮ Űɞɜ ŮˊɘɓɚɏˊɞɜŰŬ ə. ȹɖɛɐŰɟɘɞ ũɞɡɜɧˊɞɡɚɞ ɔɘŬ Űɖɜ 

ůɡɜŮɟɔŬůɑŬ əŬɘ Űɖɜ ŬɛɏɟɘůŰɖ ɓɞɐɗŮɘŬ Űɞɡ ůŰɖɜ Ůəˊɧɜɖůɖ Űɖɠ ˊŰɡɢɘŬəɐɠ ɛŬɠ ŮɟɔŬůɑŬɠ. 

ȷəɧɛŬ ɗŬ ɗɏɚŬɛŮ ɜŬ ŮɡɢŬɟɘůŰɐůɞɡɛŮ Űɞɡ ɔɞɜŮɑɠ ɛŬɠ ɔɘŬ Űɖɜ ůŰɐɟɘɝɖ Űɞɡɠ ɧɚŬ ŬɡŰɎ ŰŬ 

ɢɟɧɜɘŬ. 
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əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ. 

ɆŰɖ ůɡɜɏɢŮɘŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞ Űɟɧˊɞɠ ŭɟɞɛɞɚɧɔɖůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ Google Maps əŬɘ 
ɖ ɡɚɞˊɞɑɖůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ ɔɘŬ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ Android ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ 
ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɖ əŬŰŬɔɟŬűɐɠ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ 
(smartphones, tablets) əŬɘ ˊŬɟɏɢŮɘ ůŰɞ ɢɟɐůŰɖ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮɨɟŮůɖɠ Űɖɠ ɓɏɚŰɘůŰɖɠ 
ɢɟɞɜɘəɎ ŭɘŬŭɟɞɛɐɠ ɛŮŰŬɝɨ ŭɨɞ ůɖɛŮɑɤɜ. ȼ ŮɟɔŬůɑŬ ɞɚɞəɚɖɟɩɜŮŰŬɘ ɛŮ Űɖɜ ŮɝŬɔɤɔɐ 
ŬˊɞŰŮɚŮůɛɎŰɤɜ əŬɘ ůɡɛˊŮɟŬůɛɎŰɤɜ ɛɏůɤ ůɢŮŰɘəɩɜ ˊŮɘɟŬɛɎŰɤɜ ˊɞɡ ɡɚɞˊɞɘɐɗɖəŬɜ.  

ɃɚɞəɚɖɟɩɜɞɜŰŬɠ ŬɡŰɧ Űɞ ůɨɜŰɞɛɞ ˊɟɧɚɞɔɞ, ɗŬ ɗɏɚŬɛŮ ɜŬ ŮɡɢŬɟɘůŰɐůɞɡɛŮ Űɞɜ 
ŮˊɘɓɚɏˊɞɜŰŬ əŬɗɖɔɖŰɐ ə. ȹɖɛɐŰɟɘɞ ũɞɡɜɧˊɞɡɚɞ ɔɘŬ Űɖɜ ŮɡəŬɘɟɑŬ ˊɞɡ ɛŬɠ ɏŭɤůŮ ɜŬ 
ŬůɢɞɚɖɗɞɨɛŮ ɛŮ ɏɜŬ ůɨɔɢɟɞɜɞ əŬɘ ŮɜŭɘŬűɏɟɞɜ ɗɏɛŬ əŬɗɩɠ əŬɘ ɔɘŬ Űɖɜ ŬɛɏɟɘůŰɖ 
ɡˊɞůŰɐɟɘɝɖ ˊɞɡ ɛŬɠ ˊŬɟŮɑɢŮ. 
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1. ȺȽɆȷũÝũȼ 

ȸŬůɘəɧ ˊɟɧɓɚɖɛŬ ɛŮ Űɞ ɞˊɞɑɞ ɏɢŮɘ ŬůɢɞɚɖɗŮɑ ɖ ŮˊɘůŰɐɛɖ Űɖɠ ˊɚɖɟɞűɞɟɘəɐɠ ŮɑɜŬɘ ɖ 
ŮɨɟŮůɖ Űɖɠ ɓɏɚŰɘůŰɖɠ ŭɘŬŭɟɞɛɐɠ ɛŮŰŬɝɨ ŭɨɞ ůɖɛŮɑɤɜ. ȼ ůɢŮŭɑŬůɖ ɛɘŬɠ ŭɘŬŭɟɞɛɐɠ 
ɓɟɑůəŮɘ ˊɟŬəŰɘəɐ ŮűŬɟɛɞɔɐ ůŰɖ ˊɚɞɐɔɖůɖ ɞɢɖɛɎŰɤɜ ˊɎɜɤ ůŮ ɏɜŬ ɞŭɘəɧ ŭɑəŰɡɞ. ɇɞ 
ˊɟɧɓɚɖɛŬ ŬɡŰɧ ŬɜŬűɏɟŮŰŬɘ ůɡɢɜɎ ɤɠ ˊɟɧɓɚɖɛŬ ŮɨɟŮůɖɠ ůɡɜŰɞɛɧŰŮɟɖɠ ŭɘŬŭɟɞɛɐɠ 
(Shortest path problem -SP). ũɘŬ Űɖɜ Ůˊɑɚɡůɖ Űɞɡ,ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ˊɞɚɚɞɑ Ŭɚɔɧɟɘɗɛɞɘ 
ɞɘ ɞˊɞɑɞɘ Űɞ ŬɜŰɘɛŮŰɤˊɑɕɞɡɜ ɛŮ ŰŮɟɎůŰɘŬ ŮˊɘŰɡɢɑŬ. ȷɡŰɞɑ ɞɘ Ŭɚɔɧɟɘɗɛɞɘ ɏɢɞɡɜ 
ŮɜůɤɛŬŰɤɗŮɑ ůŮ ŮűŬɟɛɞɔɏɠ  ɧˊɞɡ ŮəŬŰɞɛɛɨɟɘŬ ɢɟɐůŰŮɠ Űɘɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ əŬɗɖɛŮɟɘɜɎ 
ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ, Ůɘŭɘəɩɜ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ (GPS destinators) əŬɘ ˊɘɞ ˊɟɧůűŬŰŬ, 
ɛɏůɤ ůɨɔɢɟɞɜɤɜ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ ŭɖɚŬŭɐ smartphones əŬɘ tablets.  

Ƀɘ Ŭɚɔɧɟɘɗɛɞɘ Űɤɜ ŮűŬɟɛɞɔɩɜ ŬɡŰɩɜ, ɢɟɖůɘɛɞˊɞɘɞɨɜ ˊŬɟŬɛɏŰɟɞɡɠ ɧˊɤɠ Űɞ ůɡɜɞɚɘəɧ 
ɛɐəɞɠ ɛɘŬɠ ŭɘŬŭɟɞɛɐɠ əŬɘ ŰŬ ɧɟɘŬ ŰŬɢɨŰɖŰŬɠ Űɤɜ ɞŭɩɜ ɔɘŬ ɜŬ ɛˊɞɟɏůɞɡɜ ɜŬ 
ˊɟɞůűɏɟɞɡɜ ůŰɞɡɠ ɢɟɐůŰŮɠ Űɞɡɠ Űɖɜ ɔɟɖɔɞɟɧŰŮɟɖ ŭɘŬŭɟɞɛɐ. ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ 
ˊɞɚɚɏɠ ŮűŬɟɛɞɔɏɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɏɢɞɡɜ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ 
ˊŮɟɘůůɧŰŮɟɞ ůŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ, Ŭɝɘɞˊɞɘɞɨɜ ˊɟŬɔɛŬŰɘəɎ əɡəɚɞűɞɟɘŬəɎ ŭŮŭɞɛɏɜŬ, 
ˊɟɞɓɚɏˊɞɜŰŬɠ ɛŮ ŬəɧɛŬ ɛŮɔŬɚɨŰŮɟɖ ŬəɟɑɓŮɘŬ Űɞɜ ɢɟɧɜɞ ŭɘŮɝŬɔɤɔɐɠ ɛɘŬɠ ŭɘŬŭɟɞɛɐɠ. 
ȼ ŭɖɛɞűɘɚɏůŰŮɟɖ ŮűŬɟɛɞɔɐ ˊɚɞɐɔɖůɖɠ  ɚɧɔɞ Űɤɜ ɡˊɖɟŮůɘɩɜ ˊɞɡ ˊɟɞůűɏɟŮɘ ŬɚɚɎ əŬɘ 
ɚɧɔɞ Űɖɠ ŭɤɟŮɎɜ ŭɘɎɗŮůɖɠ Űɖɠ ɛɏůɤ ŭɘŬŭɘəŰɨɞɡ əŬɘ ɔɘŬ əɘɜɖŰɏɠ ůɡůəŮɡɏɠ ɛŮ ɚŮɘŰɞɡɟɔɘəɧ 
ůɨůŰɖɛŬ Android, ŮɑɜŬɘ ɖ ŮűŬɟɛɞɔɐ  Google maps Űɖɠ  Google. ȼ ŮűŬɟɛɞɔɐ ŬɡŰɐ ɏɢŮɘ 
Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŮ ŮɚɎɢɘůŰɞ ɢɟɧɜɞ  ɜŬ ŮˊɘůŰɟɏɣŮɘ ůŰɞ ɢɟɐůŰɖ ɛɏɢɟɘ əŬɘ ŰɟŮɘɠ ˊɘɗŬɜɏɠ 
ŭɘŬŭɟɞɛɏɠ  Ŭˊɧ ɏɜŬ ůɖɛŮɑɞ ȷ ɛɏɢɟɘ ɏɜŬ ůɖɛŮɑɞ ȸ, ɛŬɕɑ ɛŮ Űɞɜ ˊɘɗŬɜɧ ɢɟɧɜɞ ŭɘŮɝŬɔɤɔɐɠ 
Űɖɠ ŭɘŬŭɟɞɛɐɠ. ȷɡŰɧɠ ɞ ɢɟɧɜɞɠ, ůŰɖ ɢɩɟŬ ɛŬɠ ɡˊɞɚɞɔɑɕŮŰŬɘ ɛɧɜɞ Ŭˊɧ ŰŬ ɧɟɘŬ 
ŰŬɢɨŰɖŰŬɠ Űɤɜ ɞŭɩɜ Űɖɠ əɎɗŮ ŭɘŬŭɟɞɛɐɠ, ŭɖɚŬŭɐ ŭŮɜ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ˊɟŬɔɛŬŰɘəɎ 
əɡəɚɞűɞɟɘŬəɎ ŭŮŭɞɛɏɜŬ. Ⱥˊɞɛɏɜɤɠ, ɞ ˊɘɗŬɜɧɠ ɢɟɧɜɞɠ ŭɘŮɝŬɔɤɔɐɠ ɛɘŬɠ ŭɘŬŭɟɞɛɐɠ 
ŬˊɏɢŮɘ ůɡɢɜɎ ˊɞɚɨ Ŭˊɧ Űɖ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ, ɛŮɘɩɜɞɜŰŬɠ ɏŰůɘ Űɖɜ ŬɝɘɞˊɘůŰɑŬ Űɖɠ 
ŮűŬɟɛɞɔɐɠ.  

ɆŰŬ ˊɚŬɑůɘŬ ŬɡŰɐɠ Űɖɠ ˊŰɡɢɘŬəɐɠ ŮɟɔŬůɑŬɠ ŬɜŬˊŰɨɢɗɖəŮ ŮűŬɟɛɞɔɐ ɔɘŬ əɘɜɖŰɏɠ 
ůɡůəŮɡɏɠ ɛŮ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Android 2.3 ɐ ɜŮɧŰŮɟɖ ɏəŭɞůɖ, ɖ ɞˊɞɑŬ ɏɢŮɘ ɤɠ ůŰɧɢɞ 
Űɖ ɓŮɚŰɑɤůɖ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ Űɖɠ ŮűŬɟɛɞɔɐɠ Google maps ɛŮ ɢɟɐůɖ ˊɟŬɔɛŬŰɘəɩɜ 
əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ ŰŬ ɞˊɞɑŬ ŬɡŰɐ əŬŰŬɔɟɎűŮɘ. ȼ ŮűŬɟɛɞɔɐ ŮəɛŮŰŬɚɚŮɨŮŰŬɘ Űɞ 
ɔŮɔɞɜɧɠ ɧŰɘ ɖ əɑɜɖůɖ Űɤɜ ŭɟɧɛɤɜ ůɢŮŰɑɕŮŰŬɘ ɎɛŮůŬ ɛŮ əɎɗŮ ɖɛɏɟŬ əŬɘ ɩɟŬ Űɖɠ 
ŮɓŭɞɛɎŭŬɠ. ȹɖɚŬŭɐ ɖ ŮűŬɟɛɞɔɐ əŬŰŬɔɟɎűŮɘ əɡəɚɞűɞɟɘŬəɎ ŭŮŭɞɛɏɜŬ ɛŮ ɢɟɐůɖ 
ŮɟɔŬɚŮɑɤɜ Űɖɠ ůɡůəŮɡɐɠ ɧˊɤɠ Űɞ GPS əŬɘ Űɞ ŬůɨɟɛŬŰɞ ŭɑəŰɡɞ 3G əŬɘ ɛŮ ɓɎůɖ ŬɡŰɎ 
ŮˊɘůŰɟɏűŮɘ ůŰɞɜ ɢɟɐůŰɖ Űɖɠ, Űɖ ɓɏɚŰɘůŰɖ ɢɟɞɜɘəɎ ŭɘŬŭɟɞɛɐ ɛŮŰŬɝɨ ŭɨɞ ůɖɛŮɑɤɜ Űɖɠ 
Ůˊɘɚɞɔɐɠ Űɞɡ. ȼ ɓɏɚŰɘůŰɖ ŭɘŬŭɟɞɛɐ ˊɞɡ ŮˊɘůŰɟɏűŮɘ ůŰɞ ɢɟɐůŰɖ ɖ ŮűŬɟɛɞɔɐ, ˊɟɧəŮɘŰŬɘ 
ɔɘŬ Űɖɜ ɔɟɖɔɧɟɞŰŮɟɖ ŭɘŬŭɟɞɛɐ Ŭˊɧ Űɘɠ Ůˊɘɚɞɔɏɠ Űɞɡ Google Maps ɛŮ ɓɎůɖ ŰŬ 
əɡəɚɞűɞɟɘŬəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ɏɢɞɡɜ ůɡɚɚŮɢɗŮɑ ɔɘŬ Űɖɜ ůɡɔəŮəɟɘɛɏɜɖ ɛɏɟŬ əŬɘ ɩɟŬ. 

Ⱥˊɘˊɚɏɞɜ ɞ ˊɟɞɓɚŮˊɧɛŮɜɞɠ ɢɟɧɜɞɠ ɞɚɞəɚɐɟɤůɖɠ Űɖɠ ŭɘŬŭɟɞɛɐɠ ˊɞɡ ŮˊɘůŰɟɏűŮŰŬɘ ůŰɞ 
ɢɟɐůŰɖ ŮɑɜŬɘ ˊɘɞ əɞɜŰɎ ůŰɖ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ, əŬɗɩɠ ɡˊɞɚɞɔɑɕŮŰŬɘ ɛŮ ɓɎůɖ ŰŬ 
əɡəɚɞűɞɟɘŬəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ɏɢɞɡɜ ůɡɚɚŮɢɗŮɑ. ȼ ŮűŬɟɛɞɔɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɖ ŭɘŮˊŬűɐ 
Űɖɠ əɘɜɖŰɐɠ ůɡůəŮɡɐɠ ȷndroid  əŬɘ ɏɜŬɜ ŮɝɡˊɖɟŮŰɖŰɐ (Server). ȼ ɔɚɩůůŬ 
ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊɞɡ ŮˊɘɚɏɢɗɖəŮ ɔɘŬ Űɞɜ server Űɖɠ ŮűŬɟɛɞɔɐɠ ŮɑɜŬɘ ɖ PHP əŬɘ ɞ 
əɩŭɘəŬɠ ŬɜŬˊŰɨɢɗɖəŮ əŬɘ ŭɞəɘɛɎůŰɖəŮ ůŮ virtual machine Ubuntu server Űɞɡ 
ůɡůŰɐɛŬŰɞɠ Űɞɡ Okeanos. ȼ ŬɜɎˊŰɡɝɖ Űɖɠ ŭɘŮˊŬűɐɠ Űɖɠ əɘɜɖŰɐɠ ůɡůəŮɡɐɠ 
ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŮ ɔɚɩůůŬ Java əŬɘ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ Eclipse ɛŮ Android  
Software Development Kit əŬɘ ɛˊɞɟŮɑ ɜŬ ŰɟɏɝŮɘ ůŮ ɞˊɞɘŬŭɐˊɞŰŮ Android ůɡůəŮɡɐ ˊɞɡ 
ŭɘŬɗɏŰŮɘ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Android 2.3 ɐ ɜŮɧŰŮɟɖ ɏəŭɞůɖ. 
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2. ɇȺɉɁȽȾȺɆ ɈɄɃȿɃũȽɆɀɃɈ ũɅȼũɃɅɃɇȺɅȼɆ ȹȽȷȹɅɃɀȼɆ 

ɇɞ ˊɟɧɓɚɖɛŬ Űɖɠ ŮɨɟŮůɖɠ Űɖɠ ɔɟɖɔɞɟɧŰŮɟɖɠ ŭɘŬŭɟɞɛɐɠ ɛŮŰŬɝɨ ŭɨɞ ůɖɛŮɑɤɜ ŮɑɜŬɘ ɛɘŬ 
ůɨɜɗŮŰɖ ŭɘŬŭɘəŬůɑŬ əŬɘ ɔɘŬ ŬɡŰɧ ɏɢɞɡɜ ŬɜŬˊŰɡɢɗŮɑ ŭɘɎűɞɟɞɘ Ŭɚɔɧɟɘɗɛɞɘ Ůˊɑɚɡůɐɠ Űɞɡ. 

ɆŮ ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɛɏɗɞŭɞɠ ŭɟɞɛɞɚɧɔɖůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɖ  
ŮűŬɟɛɞɔɐ Google Maps ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŮˊɘůŰɟɏɣŮɘ Űɖ ɔɟɖɔɞɟɧŰŮɟɖ ŭɘŬŭɟɞɛɐ ɛŮŰŬɝɨ 
ŭɨɞ ůɖɛŮɑɤɜ. 

2.1 ȸŬůɘəɏɠ ȰɜɜɞɘŮɠ 

ɄŬɟŬŰɑɗŮɜŰŬɘ əɎˊɞɘŮɠ ɓŬůɘəɏɠ ɏɜɜɞɘŮɠ ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŮɠ ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ Űɞɡ 
Űɟɧˊɞɡ ŭɟɞɛɞɚɧɔɖůɖɠ: 

ũɟɎűɞɠ: Ƀ ɔɟɎűɞɠ ůŰɞɜ ŬˊɚɞɨůŰŮɟɞ ɞɟɘůɛɧ Űɞɡ ŮɑɜŬɘ ɖ ɞˊŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Űɤɜ 
ůɢɏůŮɤɜ ˊɞɡ ŬɜŬˊŰɨůůɞɡɜ ɞɟɘůɛɏɜŮɠ ˊɞůɧŰɖŰŮɠ, ůɢŮŭɘŬůɛɏɜŮɠ ůŮ ůɢɏůɖ ɛŮ ɏɜŬ 
ůɨɜɞɚɞ Ŭɝɧɜɤɜ. ȰɜŬɠ Ɏɚɚɞɠ ɞɟɘůɛɧɠ ˊɞɡ əɘɜŮɑŰŬɘ ůŰɞ ɑŭɘɞ Ůɜɜɞɘɞɚɞɔɘəɧ ˊɚŬɑůɘɞ Űɖɠ 
ɞˊŰɘəɐɠ ŬɜŬˊŬɟɎůŰŬůɖɠ> ŬɜŬɔɜɤɟɑɕŮɘ Űɞɜ ɔɟɎűɞ ɤɠ ŬˊŮɘəɧɜɘůɖ ŬˊɞŰŮɚɞɨɛŮɜɖ Ŭˊɧ 
ɏɜŬ ůɨɜɞɚɞ ůɖɛŮɑɤɜ (əɞɟɡűɩɜ ɐ əɧɛɓɤɜ) ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ɛŮ ɔɟŬɛɛɏɠ (Ŭəɛɏɠ) ɆŰɞɡɠ 
əŬŰŮɡɗɡɜɧɛŮɜɞɡɠ ɐ ˊɟɞůŬɜŬŰɞɚɘůɛɏɜɞɡɠ ɔɟɎűɞɡɠ ɞɘ Ŭəɛɏɠ ŬˊŮɘəɞɜɑɕɞɜŰŬɘ 
ŭɘŬɜɡůɛŬŰɘəɎ. 

ɆŮ ɛɑŬ Ɏɚɚɖ Ůəŭɞɢɐ ŮɑɜŬɘ ɏɜŬ ůɨɜɞɚɞ Ŭˊɧ əɧɛɓɞɡɠ (əɞɟɡűɏɠ) ˊɞɡ ŮɜɩɜɞɜŰŬɘ ɛŮŰŬɝɨ 
Űɞɡɠ ɛŮ Ŭəɛɏɠ əŬɘ ɞɟɑɕŮŰŬɘ Ŭˊɧ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ůɡɜŭɏɞɜŰŬɘ ɞɘ əɞɟɡűɏɠ (əɧɛɓɞɘ). 
ȷɜ ɞɘ Ŭəɛɏɠ ˊɟɞůŬɜŬŰɞɚɑɕɞɜŰŬɘ ɞɟɘɕɧɛŮɜŮɠ Ŭˊɧ ŭɘŬŰŮŰŬɔɛɏɜŬ ɕŮɨɔɖ əɧɛɓɤɜ, ŰɧŰŮ ɞ 
ɔɟɎűɞɠ ŬˊɞəŬɚŮɑŰŬɘ əŬŰŮɡɗɡɜɧɛŮɜɞɠ. ȷɜ ɞɘ Ŭəɛɏɠ ŭŮɜ ˊɟɞůŬɜŬŰɞɚɑɕɞɜŰŬɘ, ɞɟɘɕɧɛŮɜŮɠ 
Ŭˊɚɩɠ Ŭˊɧ ŭɘɛŮɚɐ ůɨɜɞɚŬ əŬɘ ɧɢɘ ŭɘŬŰŮŰŬɔɛɏɜŬ ɕŮɨɔɖ, ŰɧŰŮ ŬˊɞəŬɚŮɑŰŬɘ ɛɖ 
əŬŰŮɡɗɡɜɧɛŮɜɞɠ. Ⱥˊɘˊɚɏɞɜ ůŰɞɘɢŮɑŬ ɔɘŬ Űɞɜ ɞɟɘůɛɧ Ůɜɧɠ ɔɟɎűɞɡ ŮɑɜŬɘ ɖ ůɨɜŭŮůɖ Űɤɜ 
Ŭəɛɩɜ Űɞɡ ɛŮ əɎˊɞɘŬ ŬɝɑŬ, ɞˊɧŰŮ ŬˊɞəŬɚŮɑŰŬɘ ůŰŬɗɛɘůɛɏɜɞɠ. 

ɆŰŬɗɛɘůɛɏɜɞɠ ɔɟɎűɞɠ :ȰɜŬɠ ɔɟɎűɞɠ ɚɏɔŮŰŬɘ ůŰŬɗɛɘůɛɏɜɞɠ ɔɟɎűɞɠ Ŭɜ ɏɜŬɠ Ŭɟɘɗɛɧɠ 
(ɓɎɟɞɠ) ɏɢŮɘ ŬɜŬŰŮɗŮɑ ůŮ əɎɗŮ Ŭəɛɐ. Ƀɘ Űɘɛɏɠ Űɤɜ ɓŬɟɩɜ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ɛŬɠ 
ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ Űɞ ɢɟɞɜɘəɧ əɧůŰɞɠ ɛɘŬɠ ŭɘŬŭɟɞɛɐɠ Ŭˊɧ ɏɜŬ ůɖɛŮɑɞ ȷ ůŮ ɏɜŬ ůɖɛŮɑɞ 
ȸ. 

ɀɞɜɞˊɎŰɘ: ɀɞɜɞˊɎŰɘ Ŭˊɧ ɏɜŬɜ əɧɛɓɞ ůŮ ɏɜŬɜ Ɏɚɚɞ Ůɜɧɠ ɔɟɎűɞɡ ɞɜɞɛɎɕŮŰŬɘ ɛɘŬ 
ŬəɞɚɞɡɗɑŬ əɧɛɓɤɜ, ɧˊɞɡ əɎɗŮ əɧɛɓɞɠ Űɖɠ ŬəɞɚɞɡɗɑŬɠ ůɡɜŭɏŮŰŬɘ ɛŮ Űɞɜ ŮˊɧɛŮɜɧ Űɞɡ 
ɛɏůɤ Ŭəɛɐɠ. ɇɞ ɛɐəɞɠ Ůɜɧɠ ɛɞɜɞˊŬŰɘɞɨ, ŮɑɜŬɘ Űɞ ˊɚɐɗɞɠ Űɤɜ Ŭəɛɩɜ Űɖɠ ŬəɞɚɞɡɗɑŬɠ. 
ȰɜŬ ɛɞɜɞˊɎŰɘ ˊɞɡ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ ɛɖ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɞ əɧɛɓɞ əŬɘ ŭŮɜ ˊŮɟɘɏɢŮɘ 
əŬɛɑŬ Ŭəɛɐ, ŮɑɜŬɘ ɏɜŬ ŰŮŰɟɘɛɛɏɜɞ ɛɞɜɞˊɎŰɘ ɛɖŭŮɜɘəɞɨ ɛɐəɞɡɠ. ȰɜŬ ɛɞɜɞˊɎŰɘ ŮɑɜŬɘ 
əŬŰŮɡɗɡɜɧɛŮɜɞ Ŭɜ ɛˊɞɟɞɨɛŮ ɜŬ ˊɎɛŮ Ŭˊɧ Űɞ ɏɜŬ Ɏəɟɞ Űɞɡ ůŰɞ Ɏɚɚɞ əŬɘ ɧɢɘ Űɞ 
ŬɜɎˊɞŭɞ. Ⱥɜɩ ŮɑɜŬɘ ɛɖ əŬŰŮɡɗɡɜɧɛŮɜɞ ɧŰŬɜ əŬɘ ɞɘ ŭɨɞ əŬŰŮɡɗɡɜůŮɘɠ Űɞɡ ŮɑɜŬɘ ŭɡɜŬŰɏɠ. 

ɆɡɜŰɞɛɧŰŮɟɞ ɀɞɜɞˊɎŰɘ :  ȰɜŬ ůɡɜŰɞɛɧŰŮɟɞ ɛɞɜɞˊɎŰɘ Ŭˊɧ Űɖɜ u ůŰɖɜ ɡ ɞɟɑɕŮŰŬɘ ɤɠ 
ɞˊɞɘɞŭɐˊɞŰŮ ɛɞɜɞˊɎŰɘ p ɛŮŰŬɝɨ Űɤɜ ŭɨɞ əɞɟɡűɩɜ ɛŮ ɓɎɟɞɠ w(p)= ŭ(u, ɡ). ȹɖɚŬŭɐ, ɏɜŬ 
ůɡɜŰɞɛɧŰŮɟɞ ɛɞɜɞˊɎŰɘ Ŭˊɧ Űɖɜ u ůŰɖɜ ɡ ŮɑɜŬɘ ɞˊɞɘɞŭɐˊɞŰŮ ɛɞɜɞˊɎŰɘ ɛŮ ŮɚɎɢɘůŰɞ 
ɓɎɟɞɠ ůŮ ůɢɏůɖ ɛŮ ŰŬ ɡˊɧɚɞɘˊŬ ɛɞɜɞˊɎŰɘŬ ɛŮŰŬɝɨ Űɤɜ ŭɨɞ əɞɟɡűɩɜ ɐ ɎˊŮɘɟɞ ɓɎɟɞɠ 
ůŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ɡűɑůŰŬŰŬɘ ɛɞɜɞˊɎŰɘ ɛŮŰŬɝɨ Űɤɜ ůɡɔəŮəɟɘɛɏɜɤɜ əɞɟɡűɩɜ. [1], 
[2] 
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2.2.1 Ƀ Ŭɚɔɧɟɘɗɛɞɠ Dijkstra 

ȰůŰɤ ɏɜŬɠ ɔɟɎűɞɠ G(V,E), ɧˊɞɡ V Űɞ ůɨɜɞɚɞ Űɤɜ əɧɛɓɤɜ Űɞɡ əŬɘ Ⱥ Űɞ ůɨɜɞɚɞ Űɤɜ 

Ŭəɛɩɜ Űɞɡ. Ⱥˊɑůɖɠ, ɏɢɞɡɛŮ ɛɘŬ ůɡɜɎɟŰɖůɖ ɓɎɟɞɡɠ ɞɟɘůɛɏɜɖ ůŰɘɠ 
Ŭəɛɏɠ Űɞɡ ɔɟɎűɞɡ. ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ɔɘŬ ɜŬ ˊɎɛŮ Ŭˊɧ ɏɜŬɜ əɧɛɓɞ Űɞɡ ɔɟɎűɞɡ ůŮ ɏɜŬɜ 
Ɏɚɚɞ, ɗŬ ɏɢɞɡɛŮ əɎˊɞɘɞ əɧůŰɞɠ. ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ, ɧˊɤɠ ɗŬ űŬɜŮɑ ˊŬɟŬəɎŰɤ, ŰŬ ɓɎɟɖ 
ɜŬ ɛɖɜ ŮɑɜŬɘ ŬɟɜɖŰɘəɎ, ŮˊŮɘŭɐ ŭɘŬűɞɟŮŰɘəɎ ɞ Ŭɚɔɧɟɘɗɛɞɠ ŭŮɜ ŭɑɜŮɘ ůɤůŰɧ ŬˊɞŰɏɚŮůɛŬ. Ƀ 
Ŭɚɔɧɟɘɗɛɞɠ Űɞɡ Dijkstra ɓɟɑůəŮɘ ŰŬ ɛɞɜɞˊɎŰɘŬ ˊɞɡ ˊɟɏˊŮɘ ɜŬ ŬəɞɚɞɡɗɐůɞɡɛŮ Ŭˊɧ ɏɜŬɜ 
əɧɛɓɞ-ŬűŮŰɖɟɑŬ ˊɟɞɠ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ, ɩůŰŮ ɜŬ ɏɢɞɡɛŮ Űɞ ɚɘɔɧŰŮɟɞ ŭɡɜŬŰɧ əɧůŰɞɠ. 

ũɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ Ŭɚɔɧɟɘɗɛɞɡ, ůŮ ɏɜŬ ŭɘɎɜɡůɛŬ d[] ɛŮɔɏɗɞɡɠ  
ŬˊɞɗɖəŮɨɞɡɛŮ Űɖɜ ɏɤɠ ŰɩɟŬ ɡˊɞɚɞɔɘůɛɏɜɖ ŬˊɧůŰŬůɖ Űɤɜ əɧɛɓɤɜ Ŭˊɧ Űɖɜ ŬűŮŰɖɟɑŬ. 

ȾŬŰɎ Űɖɜ Ŭɟɢɘəɞˊɞɑɖůɖ, ɞɘ ŬˊɞůŰɎůŮɘɠ ůɖɛŮɘɩɜɞɜŰŬɘ  əŬɘ  ɔɘŬ 

əɎɗŮ , ɧˊɞɡ s ŮɑɜŬɘ ɞ əɧɛɓɞɠ-ŬűŮŰɖɟɑŬ. Ⱥˊɘˊɚɏɞɜ ɞ Ŭɚɔɧɟɘɗɛɞɠ ŭɘŬŰɖɟŮɑ ɛɘŬ ɞɡɟɎ 
ˊɟɞŰŮɟŬɘɧŰɖŰŬɠ Q, ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ əɧɛɓɤɜ Űɞɡ ɔɟŬűɐɛŬŰɞɠ ůŰɖ ůɤůŰɐ ůŮɘɟɎ, 
əŬɘ ɏɜŬ ůɨɜɞɚɞ S, Űɞ ůɨɜɞɚɞ Űɤɜ əɧɛɓɤɜ ɔɘŬ Űɞɡɠ ɞˊɞɑɞɡɠ ɞ Ŭɚɔɧɟɘɗɛɞɠ ɏɢŮɘ ɓɟŮɘ Űɖɜ 
ŮɚɎɢɘůŰɖ ŭɘŬŭɟɞɛɐ. ɆŰɖɜ Q ŮɘůɎɔɞɜŰŬɘ ɧɚɞɘ ɞɘ əɧɛɓɞɘ Űɞɡ ɔɟŬűɐɛŬŰɞɠ ɛŮ əɚŮɘŭɑ Űɖɜ Űɘɛɐ 
d[*], Ůɜɩ Űɞ ůɨɜɞɚɞ S ŮɑɜŬɘ ŬɟɢɘəɎ əŮɜɧ. ɇɏɚɞɠ, ɞ Ŭɚɔɧɟɘɗɛɞɠ ɢɟɖůɘɛɞˊɞɘŮɑ ɏɜŬ Ŭəɧɛɖ 
ŭɘɎɜɡůɛŬ, Űɞ prev[], ɛŮɔɎɗɞɡɠ n, ůŰɞ ɞˊɞɑɞ ɔɘŬ əɎɗŮ əɧɛɓɞ u ŬˊɞɗɖəŮɨŮŰŬɘ ɞ Ŭɛɏůɤɠ 
ˊɟɞɖɔɞɨɛŮɜɞɠ əɧɛɓɞɠ ůŰɞ ŮɚɎɢɘůŰɞ ɛɞɜɞˊɎŰɘ ˊɟɞɠ Űɞɜ u. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɏůŰɤ ɧŰɘ Űɞ 
ŮɚɎɢɘůŰɞ ɛɞɜɞˊɎŰɘ Ŭˊɧ Űɞɜ s ůŰɞɜ b ˊŮɟɜɎ ˊɟɩŰŬ Ŭˊɧ Űɞɜ a əŬɘ Ŭɛɏůɤɠ ɛŮŰɎ űŰɎɜŮɘ 
ůŰɞɜ b. ɇɧŰŮ, prev[b]=a. ȷɟɢɘəɎ, əɎɗŮ ɗɏůɖ Űɞɡ ŭɘŬɜɨůɛŬŰɞɠ prev[] ɚŬɛɓɎɜŮɘ Űɖɜ Űɘɛɐ 
null (əŮɜɧ). 

ɀŮŰɎ Űɖɜ Ŭɟɢɘəɞˊɞɑɖůɖ Űɤɜ ŭɞɛɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ, ɞ Ŭɚɔɧɟɘɗɛɞɠ ŮɝɎɔŮɘ Ŭˊɧ Űɖɜ Q 
Űɞɜ əɧɛɓɞ x ɛŮ Űɞ ŮɚɎɢɘůŰɞ d[*] əŬɘ Űɞɜ ŮɘůɎɔŮɘ ůŰɞ ůɨɜɞɚɞ S. ɆŰɞ ˊɟɩŰɞ ɓɐɛŬ, ɔɘŬ 
ˊŬɟɎŭŮɘɔɛŬ, ɗŬ ŮɝɎɔŮɘ Űɞɜ əɧɛɓɞ-ŬűŮŰɖɟɑŬ s, Ŭűɞɨ d[s]=0 Ůɜɩ ɧɚɞɘ ɞɘ ɡˊɧɚɞɘˊɞɘ əɧɛɓɞɘ 
ɏɢɞɡɜ ɎˊŮɘɟɞ d[*]. ũɘŬ əɎɗŮ ɔŮɑŰɞɜŬ y (Űɞɡ x) ˊɞɡ ŭŮɜ ŬɜɐəŮɘ ůŰɞ ůɨɜɞɚɞ S, Ŭɜ 

 ŰɧŰŮ ŮɜɖɛŮɟɩɜŮɘ Űɞ d[y] əŬŰŬɢɤɟɩɜŰŬɠ Űɞɡ Űɖɜ Űɘɛɐ d[x] + 
w(x,y) əŬɘ ɗɏŰŮɘ prev[y]=x. ȹɖɚŬŭɐ, Ŭɜ ɞ Ŭɚɔɧɟɘɗɛɞɠ ɡˊɞɚɞɔɑůŮɘ ɏɜŬ ŮɚŬűɟɨŰŮɟɞ (Ŭˊɧ Űɞ 
ɐŭɖ ɡˊɞɚɞɔɘůɛɏɜɞ) ɛɞɜɞˊɎŰɘ ɔɘŬ Űɞɜ əɧɛɓɞ y, ŰɧŰŮ ůɖɛŮɘɩɜŮɘ Űɞ əɧůŰɞɠ Űɞɡ (d[y]) əŬɘ 
Űɞɜ Ŭɛɏůɤɠ ˊɟɞɖɔɞɨɛŮɜɞ əɧɛɓɞ Űɞɡ ɜɏɞɡ ɡˊɞɚɞɔɘůɛɏɜɞɡ ɛɞɜɞˊŬŰɘɞɨ (prev[y]). ȷɠ 
ůɖɛŮɘɩůɞɡɛŮ Ůŭɩ, ɧŰɘ ɛŮ Űɖɜ ŬɚɚŬɔɐ Űɞɡ d[y] ŬɚɚɎɕŮɘ əŬɘ ɖ ɗɏůɖ Űɞɡ əɧɛɓɞɡ y ůŰɖɜ 
ɞɡɟɎ ˊɟɞŰŮɟŬɘɧŰɖŰŬɠ Q. ũɘŬ Űɖɜ ŬəɟɑɓŮɘŬ, ɛŮɔŬɚɩɜŮɘ ɖ ˊɟɞŰŮɟŬɘɧŰɖŰŬ Űɞɡ y, Ŭűɞɨ əɎɗŮ 
ɜɏŬ Űɘɛɐ Űɞɡ d[y] ŮɑɜŬɘ ˊɎɜŰŬ ɛɘəɟɧŰŮɟɖ Ŭˊɧ Űɖɜ ˊɟɞɖɔɞɨɛŮɜɖ. ȷűɞɨ ɞ Ŭɚɔɧɟɘɗɛɞɠ 
ŮɝŮŰɎůŮɘ ɧɚɞɡɠ Űɞɡɠ ɔŮɑŰɞɜŮɠ Űɞɡ x ˊɞɡ ŭŮɜ Ŭɜɐəɞɡɜ ůŰɞ ůɨɜɞɚɞ S, ŮɘůɎɔŮɘ ůŰɞ S Űɞɜ 
əɧɛɓɞ ɛŮ Űɞ ŮɚɎɢɘůŰɞ d[*] Ŭˊɧ ɧɚɞɡɠ ɧůɞɡɠ ŭŮɜ Ŭɜɐəɞɡɜ ůŰɞ S. ȰˊŮɘŰŬ, ɞ Ŭɚɔɧɟɘɗɛɞɠ 
ŮˊɘɚɏɔŮɘ ˊɎɚɘ Űɞɜ ˊɟɩŰɞ ůŮ ˊɟɞŰŮɟŬɘɧŰɖŰŬ əɧɛɓɞ Ŭˊɧ Űɖɜ ɞɡɟɎ Q əŬɘ ŮˊŬɜŬɚŬɛɓɎɜŮɘ 
ŰŬ ɓɐɛŬŰŬ ŬɡŰɎ ɛɏɢɟɘ ɜŬ ŬŭŮɘɎůŮɘ ɖ Q. 

ȳŰŬɜ ˊɚɏɞɜ ɖ Q ɗŬ ɏɢŮɘ ŬŭŮɘɎůŮɘ, ɞ Ŭɚɔɧɟɘɗɛɞɠ ɗŬ ɏɢŮɘ ɓɟŮɘ ŰŬ ŮɚɎɢɘůŰŬ ɛɞɜɞˊɎŰɘŬ Ŭˊɧ 
Űɞɜ əɧɛɓɞ s ˊɟɞɠ Űɞɡɠ ɧɚɞɡɠ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ əŬɘ ŰŬ əɧůŰɖ Űɞɡɠ. 

Ƀ Ŭɚɔɧɟɘɗɛɞɠ ŮɑɜŬɘ ɎˊɚɖůŰɞɠ (greedy): ůŮ əɎɗŮ ɓɐɛŬ, ŮɝŮŰɎɕŮɘ ɛɧɜɞ Űɞɡɠ ɔŮɘŰɞɜɘəɞɨɠ 
Ůɜɧɠ əɧɛɓɞɡ (ŰɞˊɘəɧŰɖŰŬ). ȸɟɑůəŮɘ Űɞɜ əɧɛɓɞ ɔɘŬ Űɞɜ ɞˊɞɑɞ ɏɢŮɘ ɡˊɞɚɞɔɑůŮɘ Űɖɜ 
ŮɚɎɢɘůŰɖ ŭɘŬŭɟɞɛɐ əŬɘ Űɞɜ ŮɘůɎɔŮɘ ůŰɞ ůɨɜɞɚɞ S, ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ˊɚɖɟɞűɞɟɑŮɠ Ŭˊɧ 
ˊɟɞɖɔɞɨɛŮɜŬ ɓɐɛŬŰŬ (ůɨɜɗŮůɖ). ɆŰɞ Űɏɚɞɠ ŭɑɜŮɘ ɏɜŬ ŬˊɞŰɏɚŮůɛŬ ɔɘŬ ɧɚɞɡɠ Űɞɡɠ 
əɧɛɓɞɡɠ. [3],[4] 
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2.2.2 ɇŮɢɜɘəɏɠ ŮɨɟŮůɖɠ ȸɏɚŰɘůŰɖɠ ȹɘŬŭɟɞɛɐɠ ůŮ ɢɎɟŰɖ 

ȼ ŮűŬɟɛɞɔɐ Google Maps ŮɑɜŬɘ ɛɘŬ Ŭˊɧ Űɘɠ ŭɖɛɞűɘɚɏůŰŮɟŮɠ ŮűŬɟɛɞɔɏɠ ŭɟɞɛɞɚɧɔɖůɖɠ, 
ɔɘ' ŬɡŰɧ ˊŬɟɞɡůɘɎɕŮɘ ŮɜŭɘŬűɏɟɞɜ ɞ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ ŬɡŰɐ ŬɜŬˊŬɟɘůŰɎ Űɞ ɞŭɘəɧ 
ŭɑəŰɡɞ əŬɘ ŮˊɘɚɨŮɘ Űɞ ˊɟɧɓɚɖɛŬ Űɖɠ ŮɨɟŮůɖɠ Űɖɠ ůɡɜŰɞɛɧŰŮɟɖɠ ŭɘŬŭɟɞɛɐɠ ɛŮŰŬɝɨ ŭɨɞ 
ůɖɛŮɑɤɜ. ȳˊɤɠ ɧɚŮɠ ɞɘ Ůɛˊɞɟɘəɏɠ ŮűŬɟɛɞɔɏɠ ɏŰůɘ əŬɘ ůŰɞ Google ɀaps ɞɘ ɚŮˊŰɞɛɏɟŮɘŮɠ 
Űɞɡ əɩŭɘəŬ Űɖɠ ŮűŬɟɛɞɔɐɠ ŭŮɜ ŭɘŬŰɑɗŮɜŰŬɘ ŮɚŮɨɗŮɟŬ. ȳɛɤɠ ɧɚŮɠ ɞɘ ŮűŬɟɛɞɔɏɠ 
ˊɚɞɐɔɖůɖɠ Ŭəɞɚɞɡɗɞɨɜ əɎˊɞɘŮɠ ɓŬůɘəɏɠ Ŭɟɢɏɠ ˊɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ ˊŬɟŬəɎŰɤ ɛŮ Űɖɜ 
ˊɟɞůɗɐəɖ ˊɘɗŬɜɩɠ əɎˊɞɘɤɜ ɓŮɚŰɘůŰɞˊɞɘɐůŮɤɜ. 

ɃɡůɘŬůŰɘəɎ Űɞ Google Maps ɢɟɖůɘɛɞˊɞɘŮɑ ɏɜŬ ɔɘɔŬɜŰɘŬɑɞ ɔɟɎűɞ ɛŮ əɧɛɓɞɡɠ əŬɘ Ŭəɛɏɠ ɞ 
ɞˊɞɑɞɠ ŬɜŰɘůŰɞɘɢŮɑ ůŰɞɜ ˊŬɔəɧůɛɘɞ ɢɎɟŰɖ. ȷɡŰɧɠ ŮɑɜŬɘ ɞ ɓŬůɘəɧɠ ˊɡɟɐɜŬɠ Űɞɡ Google 
Maps, ɏɜŬɠ ˊɟŬɔɛŬŰɘəɎ ɛŮɔɎɚɞɠ ɔɟɎűɞɠ ɛŮ ɏɜŬɜ ŰŮɟɎůŰɘɞ Ŭɟɘɗɛɧ Ŭˊɧ əɧɛɓɞɡɠ əŬɘ 
Ŭəɛɏɠ. ɋůŰɧůɞ, ɚɧɔɤ Űɖɠ ŰŮɟɎůŰɘŬɠ ˊɞůɧŰɖŰŬɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɖ ŬɜɎɚɡůɖ 
Ůɜɧɠ Űɧůɞ ɛŮɔɎɚɞɡ ɔɟɎűɞɡ əŬɘ ɖ ˊŬɟŬəɞɚɞɨɗɖůɖ ɧɚɤɜ Űɤɜ əɧɛɓɤɜ əŬɘ Űɤɜ Ŭəɛɩɜ 
Űɞɡ, ŮɑɜŬɘ ŮɜŰɡˊɤůɘŬəɐ ɖ ŰŬɢɨŰɖŰŬ ɛŮ Űɖɜ ɞˊɞɑŬ ɖ Google ˊɟŬɔɛŬŰɞˊɞɘŮɑ Űɞɜ 
ɡˊɞɚɞɔɘůɛɧ Űɖɠ ůɡɜŰɞɛɧŰŮɟɖɠ ŭɘŬŭɟɞɛɐɠ. Ƀ Ŭɚɔɧɟɘɗɛɞɠ Űɞɡ Dijkstra ŬˊɞŰŮɚŮɑ Űɖ 
ɓŬůɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɞɘ ŮűŬɟɛɞɔɏɠ ŭɟɞɛɞɚɧɔɖůɖɠ ɧˊɤɠ əŬɘ ŬɡŰɐ 
Űɖɠ Google, ɔɘŬ ɜŬ əɎɜɞɡɜ Űɞɜ ˊŬɟŬˊɎɜɤ ɡˊɞɚɞɔɘůɛɧ. ũɘŬ Űɖɜ ŮɡəɞɚɧŰŮɟɖ əŬŰŬɜɧɖůɖ 
Űɞɡ Űɟɧˊɞɡ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ Űɟɧˊɞɡ ŭɟɞɛɞɚɧɔɖůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ Google Maps 
ŬəɞɚɞɡɗŮɑ Űɞ ˊŬɟŬəɎŰɤ Ŭˊɚɞˊɞɘɖɛɏɜɞ ˊŬɟɎŭŮɘɔɛŬ:  

 

 

ȺɘəɧɜŬ 1. ȷɜŬˊŬɟɎůŰŬůɖ ɢɎɟŰɖ ɛŮ ɔɟɎűɞ 

 

ɆɖɛŮɑɤůɖ: ɇɞ ˊŬɟɎŭŮɘɔɛŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ ŮɑɜŬɘ ŬˊɚɞɡůŰŮɡɛɏɜɞ ɔɘŬ Űɖɜ əŬɚɨŰŮɟɖ 
əŬŰŬɜɧɖůɖ Űɞɡ Űɟɧˊɞɡ ŭɘŬɢŮɑɟɘůɖɠ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ Ŭˊɧ Űɘɠ ŮűŬɟɛɞɔɏɠ 
ŭɟɞɛɞɚɧɔɖůɖɠ. 

ɆŰɞ ˊŬɟŬˊɎɜɤ ɔɟɎűɖɛŬ ˊŮɟɘɏɢɞɜŰŬɘ ˊɏɜŰŮ ɛŮɔɎɚŮɠ ˊɧɚŮɘɠ Űɤɜ ȼɄȷ. ȾɎɗŮ əɧɛɓɞɠ Űɞɡ 
ɔɟɎűɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɛɘŬ ˊɧɚɖ əŬɘ əɎɗŮ Ŭəɛɐ Űɞɡ ɔɟɎűɞɡ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɖɜ ŮɡɗŮɑŬ 
ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ ŭɨɞ əɧɛɓɤɜ. Ƀɘ ŬˊɞůŰɎůŮɘɠ ŬɡŰɏɠ ɡˊɞɚɞɔɑůŰɖəŬɜ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ 
Űɞ ŮɟɔŬɚŮɑɞ: http://www.freemaptools.com/how-far-is-it-between.htm 

ɆŰɖɜ ˊɟŬɔɛŬŰɘəɧŰɖŰŬ, ɖ ůɡɔəŮəɟɘɛɏɜɖ ŬɜŬˊŬɟɎůŰŬůɖ ŭɘŬŭɟɞɛɐɠ ŮɑɜŬɘ ɘŭŬɜɘəɐ, 
ŭŮŭɞɛɏɜɞɡ ɧŰɘ ŭŮɜ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ Űɞ ɡˊɎɟɢɞɜ ɞŭɘəɧ ŭɑəŰɡɞ əŬɘ ŭɖɛɘɞɡɟɔŮɑ ɛɘŬ 

http://www.freemaptools.com/how-far-is-it-between.htm
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ɗŮɤɟɖŰɘəɐ ŭɘŬŭɟɞɛɐ ɖ ɞˊɞɑŬ ɛˊɞɟŮɑ ɜŬ ˊŮɟɜɎŮɘ  Ŭˊɧ ɗŬɚɎůůɘŬ ɨŭŬŰŬ ɐ ŮəŰɧɠ ɞŭɘəɩɜ 
ŭɘəŰɨɤɜ. Ⱥűɧůɞɜ ɞ ɔɟɎűɞɠ ˊŬɟɞɡůɘɎɕŮɘ ɛŮŰŬɗɏůŮɘɠ Ŭəɛɩɜ ɛŮŰŬɝɨ əɎɗŮ əɧɛɓɞɡ, ŮɑɜŬɘ 
ˊɟɞűŬɜɏɠ ˊɞɘŬ ɗŬ ŮɑɜŬɘ ɖ "ŮɚɎɢɘůŰɖ ŬˊɧůŰŬůɖ" ɛŮŰŬɝɨ ŭɨɞ əɧɛɓɤɜ (ŭŮŭɞɛɏɜɞɡ ɧŰɘ ɖ 
ɛɘəɟɧŰŮɟɖ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ ŭɨɞ ůɖɛŮɑɤɜ ŮɑɜŬɘ ɛɘŬ ŮɡɗŮɑŬ ɔɟŬɛɛɐ). ɋůŰɧůɞ, ŭŮɜ 
ůɡɜŭɏɞɜŰŬɘ ɧɚŮɠ ɞɘ ɛŮɔɎɚŮɠ ˊɧɚŮɘɠ  ɎɛŮůŬ ɛŮ  ɛɘŬ Ŭəɛɐ, əŬɗɩɠ ɡˊɎɟɢɞɡɜ ˊɞɚɚɏɠ 
ˊŮɟɘůůɧŰŮɟŮɠ ˊɞɡ ɗŬ ˊɟɏˊŮɘ ɜŬ ŭɘŬůɢɘɗɞɨɜ ɔɘŬ ɜŬ űŰɎůɞɡɛŮ Ŭˊɧ Űɞɜ ɏɜŬ əɧɛɓɞ ůŰɞɜ 
Ɏɚɚɞ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ Google Maps, ɞɘ ŭɟɧɛɞɘ ŬɜŰɘůŰɞɘɢɑɕɞɜŰŬɘ ůŰɞɜ ɔɟɎűɞ ɛŮ 
Ŭəɛɏɠ əŬɘ ɞɘ əɧɛɓɞɘ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ ŮɑɜŬɘ ˊɞɚɨ ˊŮɟɘůůɧŰŮɟɞɘ əŬɗɩɠ ŬɜŰɘůŰɞɘɢɞɨɜ 
ůŮ ɛŮɔɎɚŮɠ ˊɧɚŮɘɠ, ůŮ ɛɘəɟɧŰŮɟŮɠ ˊɧɚŮɘɠ, ůŰŬ ɢɤɟɘɎ ɐ ŬəɧɛŬ əŬɘ ŭɘŬůŰŬɡɟɩůŮɘɠ 
ŭɟɧɛɤɜ. ȾŬɗɩɠ Űɞ Google Maps ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮɨɟŮůɖɠ ŭɘŬŭɟɞɛɐɠ Ŭˊɧ əŬɘ 
ˊɟɞɠ ɞˊɞɘŬŭɐˊɞŰŮ ŰɞˊɞɗŮůɑŬ ůŮ ɞɚɧəɚɖɟɞ Űɞɜ ˊŬɔəɧůɛɘɞ ɢɎɟŰɖ, ŰɧŰŮ ŮɑɜŬɘ Ůɨəɞɚɞ ɜŬ 
űŬɜŰŬůŰŮɑ əŬɜŮɑɠ ˊɧůɞ ˊɞɚɚɞɑ əɧɛɓɞɘ ɡˊɎɟɢɞɡɜ ůŰɞɜ ˊɚɐɟŮɠ ɔɟɎűɞ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ. 
ɇɞ ŮɜŰɡˊɤůɘŬəɧ ůŰɞɘɢŮɑɞ Űɖɠ ŮűŬɟɛɞɔɐɠ ŬɡŰɐɠ ŮɑɜŬɘ ɧŰɘ ůɨɛűɤɜŬ ɛŮ ŰŬ ˊŬɟŬˊɎɜɤ ɞ 
ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ ůɡɜŰɞɛɧŰŮɟɖɠ ŭɘŬŭɟɞɛɐɠ ɛŮ Ŭˊɚɐ ŮəŰɏɚŮůɖ Ůɜɧɠ Ŭɚɔɞɟɑɗɛɞɡ ɧˊɤɠ 
ŬɡŰɧɜ Űɞɡ Dijkstra ůŮ ɞɚɧəɚɖɟɞ Űɞɜ ɔɟɎűɞ ɗŬ ɐŰŬɜ ˊɞɚɨ ɢɟɞɜɞɓɧɟɞɠ ɎɚɚŬ ůŰɖ 
ˊɟŬɔɛŬŰɘəɧŰɖŰŬ ɔɑɜŮŰŬɘ ůŰɘɔɛɘŬɑŬ.  ȼ ŬˊɞŭɞŰɘəɧŰɖŰŬ Űɞɡ Google maps ɞűŮɑɚŮŰŬɘ ůŮ ɛɘŬ 
ůŮɘɟɎ ɓŮɚŰɘůŰɞˊɞɘɐůŮɤɜ ˊɞɡ ŬɜŬɚɨɞɜŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ. 

O ȷɚɔɧɟɘɗɛɞ Űɞɡ Dijkstra, ɧˊɤɠ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɞ ˊŬɟɧɜ ɏɔɔɟŬűɞ ŮɑɜŬɘ ɏɜŬɠ Ŭˊɧ Űɞɡɠ 
ˊɞɚɚɞɨɠ Űɟɧˊɞɡɠ ɔɘŬ Űɖɜ ŮɝŮɨɟŮůɖ ɛɘŬɠ ŰɏŰɞɘŬɠ ŭɘŬŭɟɞɛɐɠ, ŬɚɚɎ əŬɘ ɞɘ ɡˊɧɚɞɘˊɞɘ 
Űɟɧˊɞɘ ŮɑɜŬɘ Ůɝɑůɞɡ ŬˊɞŰŮɚŮůɛŬŰɘəɞɑ, ɧˊɤɠ ŬɜŬűɏɟŮŰŬɘ ůŰɖ ůŮɚɑŭŬ wikipedia ɔɘŬ Űɖɜ 
ŮɨɟŮůɖ ˊɞɟŮɑŬɠ, http://en.wikipedia.org/wiki/Shortest_path_problem. 

H Google ɔɘŬ ɜŬ ŭɘŮɡəɞɚɨɜŮɘ Űɖ ɚɨůɖ Űɞɡ ˊɟɞɓɚɐɛŬŰɞɠ ŮɜůɤɛŬŰɩɜŮɘ əɧɛɓɞɡɠ ůŰŬ 
ˊɚŬɑůɘŬ Ɏɚɚɤɜ əɧɛɓɤɜ. ũɘŬ Űɖɜ ŮɨɟŮůɖ Űɖɠ ůɡɜŰɞɛɧŰŮɟɖɠ ŭɘŬŭɟɞɛɐɠ ɛŮŰŬɝɨ 
Philadelpha əŬɘ ȸɞůŰɩɜɖɠ, ŭŮɜ ˊɟɏˊŮɘ ɜŬ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ əɧɛɓɞɘ, ɧˊɤɠ Űɞ ɆɘɎŰɚ ůŰɞ 
ɔɟɎűɞ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ ɓɏɚŰɘůŰɖɠ ŭɘŬŭɟɞɛɐɠ. ũɘŬ ŬɡŰɧ 
Űɞ ɚɧɔɞ, Űɞ Google Maps ɚŬɛɓɎɜŮɘ ɛɘŬ ɡˊɞ-ŮɜɧŰɖŰŬ Űɞɡ ɔɟɎűɞɡ əɞɜŰɎ ůŰɞɡɠ ŭɨɞ 
əɧɛɓɞɡɠ ˊɞɡ ɛŬɠ ŮɜŭɘŬűɏɟɞɡɜ əŬɘ ɚŮɘŰɞɡɟɔŮɑ ɛɧɜɞ ůŮ ŬɡŰɧ Űɞ ŰɛɐɛŬ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ 
ɏůŰɤ ɧŰɘ ɏɢɞɡɛŮ ɏɜŬ ɔɘɔɎɜŰɘɞ əɧɛɓɞ ɞ ɞˊɞɑɞɠ ˊŮɟɘŮɑɢŮ ŰŬ ȸŬɚəɎɜɘŬ əŬɘ ůɡɜŮˊɩɠ ɧɚŮɠ Űɘɠ 
ˊɧɚŮɘɠ Űɖɠ ˊŮɟɘɞɢɐɠ ŬɡŰɐɠ. ɆŮ ŬɡŰɧɜ Űɞɜ əɧɛɓɞ, ŮɜůɤɛŬŰɩɜɞɜŰŬɘ Ɏɚɚɞɘ əɧɛɓɞɘ, ɧˊɤɠ 
ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ɏɜŬɠ ˊɞɡ ɞɜɞɛɎɕŮŰŬɘ "ȷɗɐɜŬ", ɞ ɞˊɞɑɞɠ ŮůŰɘɎɕŮɘ ɛɧɜɞ ůŰɞɡɠ əɧɛɓɞɡɠ 
Űɞɡ ɔɟɎűɞɡ ˊɞɡ ŮɛˊɑˊŰɞɡɜ ůŮ ŬɡŰɐ Űɖɜ əŬŰɖɔɞɟɑŬ. ȳůɞ ˊɘɞ əɞɜŰɎ ŮɑɜŬɘ ɞɘ ˊɧɚŮɘɠ - 
əɧɛɓɞɘ ɛŮŰŬɝɨ Űɞɡɠ, Űɧůɞ ɚɘɔɧŰŮɟɞɘ ɡˊɞɚɞɔɘůɛɞɑ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɖɠ 
ɓɏɚŰɘůŰɖɠ ŭɘŬŭɟɞɛɐɠ. ȷɠ ŮɝŮŰɎůɞɡɛŮ Űɞ ŮˊɧɛŮɜɞ ɔɟɎűɖɛŬ: 

 

 

ȺɘəɧɜŬ 2. ȷɜŬˊŬɟɎůŰŬůɖ ŬˊɞůŰɎůŮɤɜ ˊɧɚŮɤɜ ůŮ ůŰŬɗɛɘůɛɏɜɞ ɔɟɎűɞ 

ɀˊɞɟɞɨɛŮ ɜŬ ɡˊɞɗɏůɞɡɛŮ ɧŰɘ əɎɗŮ əɧɛɓɞɠ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɏɜŬɜ əɧɛɓɞ Űɞɡ Google Maps 
(ɎɟŬ ɛˊɞɟŮɑ ɜŬ ŮɑɜŬɘ ˊɧɚɖ, ŭɘŬůŰŬɨɟɤůɖ ɐ ŬəɧɛŬ əŬɘ əŰɑɟɘɞ) əŬɘ əɎɗŮ Ŭəɛɐ ŬɜŰɘůŰɞɘɢŮɑ 

http://en.wikipedia.org/wiki/Shortest_path_problem
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ůŰɖɜ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ ŭɨɞ əɧɛɓɤɜ. ɀɘŬ Ŭəɛɐ ɞˊɧŰŮ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɏɜŬɜ 
ŭɟɧɛɞ, ɏɜŬ ɛɞɜɞˊɎŰɘ, ɏɜŬɜ ˊŮɕɧŭɟɞɛɞ əŰɚˊ. ɆŮ ŬɡŰɐ Űɖ ˊŮɟɑˊŰɤůɖ ɛŮ Űɖ ɢɟɐůɖ ɛɘŬɠ 
ɛŮɗɧŭɞɡ ůŬɜ Űɞɜ Ŭɚɔɧɟɘɗɛɞ Űɞɡ Dijkstra ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ ˊŬɟŬˊɎɜɤ ŭɑɜŮŰŬɘ ɖ 
ŭɡɜŬŰɧŰɖŰŬ ůŮ ɛɘŬ ŮűŬɟɛɞɔɐ ɧˊɤɠ Űɞ Google Maps ɜŬ ɡˊɞɚɞɔɑůŮɘ Űɖɜ ůɡɜŰɞɛɧŰŮɟɖ 
ŭɘŬŭɟɞɛɐ. ɆŰɖ ˊŮɟɑˊŰɤůɖ Űɞɡ ˊŬɟŬˊɎɜɤ ɔɟɎűɞɡ ɛˊɞɟɞɨɛŮ ɜŬ ˊŬɟŬŰɖɟɐůɞɡɛŮ ɧŰɘ ɖ 
ůɡɜŰɞɛɧŰŮɟɖ ŭɘŬŭɟɞɛɐ Ŭˊɧ Űɞɜ əɧɛɓɞ 3 ůŰɞɜ əɧɛɓɞ 1 ŮɑɜŬɘ ɖ 3 -> 4 -> 5->1 əŬɘ ɧɢɘ ɖ 3 -
> 2 -> 1 Ŭűɞɨ ŰŬ əɧůŰɖ Űɤɜ Ŭəɛɩɜ Ŭɜ ˊɟɞůŰŮɗɞɨɜ ɔɘŬ əɎɗŮ ŭɘŬŭɟɞɛɐ ŮɑɜŬɘ : 14+12+7 < 
24 + 22. ȰɜŬ ˊɟɧɔɟŬɛɛŬ Űɞ ɞˊɞɑɞ ŰɟɏɢŮɘ Űɞɜ Ŭɚɔɧɟɘɗɛɞ Űɞɡ Dijkstra ɗŬ ŮˊɘůŰɟɏɣŮɘ Űɞ 
ɑŭɘɞ ŬˊɞŰɏɚŮůɛŬ ŬəɞɚɞɡɗɩɜŰŬɠ ŬˊɚɎ ŰŬ ɓɐɛŬŰŬ Űɞɡ Ŭɚɔɞɟɑɗɛɞɡ. [3], 

ɄŬɟɧɚɞ ˊɞɡ ŬɡŰɧ Űɞ ˊɟɧɓɚɖɛŬ ůŮ ɛŮɔŬɚɨŰŮɟɞɡɠ ɔɟɎűɞɡɠ ɗŬ ŮɑɜŬɘ ˊɞɚɨ ˊɘɞ ŭɨůəɞɚɞ, 
ɖ Google ɢɟɖůɘɛɞˊɞɘŮɑ ˊɞɚɚŬˊɚɞɨɠ ˊŬɜɑůɢɡɟɞɡɠ ŮɖɡˊɖɟŮŰɖŰɏɠ əŬɘ ɓɎůŮɘɠ ŭŮŭɞɛɏɜɤɜ, 
ɞɘ ɞˊɞɑɞɘ əɎɜɞɡɜ Űɞɡɠ ŬɜŬɔəŬɑɞɡɠ ɡˊɞɚɞɔɘůɛɞɨɠ ůŮ ɛɖŭŮɜɘəɧ ůɢŮŭɧɜ ɢɟɧɜɞ. ɇɞ 
ˊɚŮɞɜɏəŰɖɛŬ ŬɡŰɐɠ Űɖɠ ɛŮɗɞŭɞɚɞɔɑŬɠ ŮɑɜŬɘ ɧŰɘ Űɞ əɧůŰɞɠ əɎɗŮ Ŭəɛɐɠ ɛˊɞɟŮɑ ɜŬ ŬɚɚɎɝŮɘ 
(ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ ŬɜŰɑ ɜŬ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ŬˊɧůŰŬůɖ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɢɟɧɜɞ 
ŭɘŮəˊŮɟŬɑɤůɖɠ Űɖɠ ŬˊɧůŰŬůɖɠ ɛŮ ŬɡŰɞəɑɜɖŰɞ), ŬɚɚɎ ɞ Ŭɚɔɧɟɘɗɛɞɠ ɗŬ ˊŬɟŬɛŮɑɜŮɘ ɑŭɘɞɠ. 
ɇɞ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɞ ɞˊɞɑɞ ɏɜŬɠ əɧɛɓɞɠ ɐ ɛɘŬ Ŭəɛɐ ŬɜŬˊŬɟɘůŰɎ ŮɑɜŬɘ ůɡɜɐɗɤɠ 
ŬɡɗŬɑɟŮŰɞ əŬɘ ɧɢɘ ɛɘŬ ˊŬɟɎɛŮŰɟɞɠ ˊɞɡ ɞɟɑɕŮŰŬɘ ɔɘŬ Űɖ ŭɘŮɡəɧɚɡɜůɖ Űɞɡ ɢɟɐůŰɖ. [5], [6], 

[7] 
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3. ȺɅũȷȿȺȽȷ ɄȿɃȼũȼɆȼɆ 

3.1 ɄŮɟɘɔɟŬűɐ Google Maps API 

ɇɞ Google Maps API ŮɑɜŬɘ ɛɘŬ web ŮűŬɟɛɞɔɐ ɡˊɖɟŮůɘɩɜ, ɖ ɞˊɞɑŬ ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɖɜ 
Google  əŬɘ ˊɟɞůűɏɟŮɘ ɞŭɘəɞɨɠ ɢɎɟŰŮɠ əŬɘ ɡˊɖɟŮůɑŮɠ ˊɚɞɐɔɖůɖɠ ůŮ ŭɘəŰɡŬəɞɨɠ Űɧˊɞɡɠ 
ɐ ůŮ ŮűŬɟɛɞɔɏɠ Android. Ƀɘ ɡˊɖɟŮůɑŮɠ ˊɞɡ ˊɟɞůűɏɟɞɜŰŬɘ ŮɑɜŬɘ ɞɘ Ůɝɐɠ: 

ǒ ɞŭɘəɞɑ ɢɎɟŰŮɠ 

ǒ ˊɚɞɐɔɖůɖ ŭɘŬŭɟɞɛɐɠ (ɛŮ ŬɡŰɞəɑɜɖŰɞ, ɛŮ ŭɖɛɧůɘŬ ɛɏůŬ ɛŮŰŬűɞɟɎɠ ɐ ɛŮ ŰŬ ˊɧŭɘŬ)  

ǒ ŮɜŰɞˊɘůɛɧɠ ŮˊɘɢŮɘɟɐůŮɤɜ ůŮ ɢɩɟŮɠ ůŮ ɧɚɞ Űɞɜ əɧůɛɞ.  

To Google Maps API ŮɑɜŬɘ ŭɤɟŮɎɜ ɔɘŬ Ůɛˊɞɟɘəɐ ɢɟɐůɖ, ɡˊɧ Űɞɜ ɧɟɞ ɧŰɘ Űɞ 
site/ŮűŬɟɛɞɔɐ ůŰɖɜ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɗŬ ŮɑɜŬɘ ˊɟɞůɓɎůɘɛɞ ůŰɞ əɞɘɜɧ ɢɤɟɑɠ ɜŬ  
ɢɟŮɩɜŮɘ Űɞɜ ɢɟɐůŰɖ Űɞɡ ɔɘŬ əɎɗŮ ˊɟɧůɓŬůɖ, əŬɘ ŭŮɜ ˊŬɟɎɔɞɡɜ ˊŮɟɘůůɧŰŮɟŬ Ŭˊɧ 
25.000 ˊɟɞůɓɎůŮɘɠ ɢɎɟŰɖ ŬɜɎ ɖɛɏɟŬ. ȼ ŮɟɩŰɖůɖ ůŰɞ Google Maps API ɔɑɜŮŰŬɘ ɛŮ Űɖɜ 
ŬˊɞůŰɞɚɐ Ůɜɧɠ ŬɘŰɐɛŬŰɞɠ HTTP GET ůŰɖɜ Web ŮűŬɟɛɞɔɐ, əŬɘ ŮˊɘůŰɟɏűŮɘ Űɖɜ 
ŬˊɎɜŰɖůɖ ůŮ ɛɞɟűɐ  XML ɐ JSON. ȼ ŮűŬɟɛɞɔɐ ɖ ɞˊɞɑŬ ˊŮɟɘɔɟɎűŮŰŬɘ ůŮ ŬɡŰɧ Űɞ 
ɏɔɔɟŬűɞ ɢɟɖůɘɛɞˊɞɘŮɑ ɛɖɜɨɛŬŰŬ JSON ɧˊɤɠ ˊŮɟɘɔɟɎűɞɜŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ.  

Ƀɘ ŮűŬɟɛɞɔɏɠ Android ɢɟɖůɘɛɞˊɞɘɞɨɜ ɛɘŬ ŮɘŭɘəɎ ůɢŮŭɘŬůɛɏɜɖ ɔɘŬ ŬɡŰɏɠ Ůəŭɞůɖ Űɞɡ API, 
Űɞ Google Maps Android API v2. ũɘŬ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ Űɞ Google Maps API  Ŭˊɧ ɛɑŬ 
ŮűŬɟɛɞɔɐ Android ŬˊŬɘŰɏɘŰŬɘ ɖ ŬˊɧəŰɖůɖ Ůɜɧɠ ñəɚŮɘŭɘɞɨò (Google Maps API Key) Ŭˊɧ 
Űɞɜ ŭɖɛɘɞɡɟɔɧ Űɖɠ ŮűŬɟɛɞɔɐɠ ˊɞɡ Űɞ ɢɟɖůɘɛɞˊɞɘŮɑ əŬɘ ɖ ŮɘůŬɔɤɔɐ Űɞɡ ůŰɞɜ əɩŭɘəŬ Űɖɠ 
ŮűŬɟɛɞɔɐɠ. ũɘŬ Űɖɜ ŬˊɧəŰɖůɖ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ŭɖɛɘɞɡɟɔɑŬ ɚɞɔŬɟɘŬůɛɞɨ Google əŬɘ ɖ 
ŮɔɔɟŬűɐ ůŰɞ Google APIs Console (https://code.google.com/apis/console/).  

ɆŰɖ ůɡɜɏɢŮɘŬ ɔɘŬ Űɖ ɢɟɐůɖ Űɞɡ ŮɟɔŬɚŮɑɞɡ ˊɟɏˊŮɘ ɜŬ ɞɟɘůŰŮɑ ůŰɞ xml ŬɟɢŮɑɞ Manifest Űɖɠ 
ŮűŬɟɛɞɔɐɠ (AndroidManifest.xml) Űɞ əɚŮɘŭɑ Űɞ ɞˊɞɑɞ ɏɢŮɘ ŭɤɗŮɑ Ŭˊɧ Űɖɜ Google ɛŮ Űɖɜ 
ŮɘůŬɔɤɔɐ Űɞɡ ˊŬɟŬəɎŰɤ ŬɜŰɘəŮɘɛɏɜɞɡ ůŬɜ ñˊŬɘŭɑò ůŰɞɘɢŮɑɞɡ  <application>: 

 <meta-data 
     android:name="com.google.android.maps.v2.API_KEY" 
      android:value="your_api_key"/> 

ɆŰɞ ˊŬɟŬˊɎɜɤ ŬɜŰɘəŬɗɑůŰŬŰŬɘ Űɞ "your_api_key"  ɛŮ Űɞ əɚŮɘŭɑ Űɞ ɞˊɞɑɞ ɏɢŮɘ ŬˊɞəŰɖɗŮɑ 
Ŭˊɧ Űɞ Google APIs Console. 

ɀɘŬ Android ŮűŬɟɛɞɔɐ ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ  Google Maps Android API v2 
ɢɟŮɘɎɕŮŰŬɘ ɜŬ ɞɟɑůŰɞɨɜ ɞɘ ŬəɧɚɞɡɗŮɠ ɟɡɗɛɑůŮɘɠ ůŰɞ manifest ŬɟɢŮɑɞ Űɖɠ, 
AndroidManifest.xml: 

ǒ ȹɘəŬɘɩɛŬŰŬ ŰŬ ɞˊɞɑŬ ŭɑɜɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ˊɟɧůɓŬůɖɠ Űɖɠ  ŮűŬɟɛɞɔɐ ůŰɘɠ 
ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ Űɞɡ Android əŬɘ ůŰɞɡɠ Google Maps servers. 

ǒ Ⱥɘŭɞˊɞɑɖůɖ ɧŰɘ ɖ ŮűŬɟɛɞɔɐ ŬˊŬɘŰŮɑ OpenGL ES ɏəŭɞůɖ 2. ȺɝɤŰŮɟɘəɏɠ ɡˊɖɟŮůɑŮɠ 
ɛˊɞɟɞɨɜ ɜŬ ŬɜɘɢɜŮɨůɞɡɜ ŬɡŰɐɜ Űɖɜ Ůɘŭɞˊɞɑɖůɖ əŬɘ ɜŬ ŮɜŮɟɔɐůɞɡɜ ŬɜŬɚɧɔɤɠ. 
ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, Űɞ əŬŰɎůŰɖɛŬ Google Play ŭŮɜ ɗŬ ŮɛűŬɜɑůŮɘ Űɖɜ ŮűŬɟɛɞɔɐ ůŮ 
ůɡůəŮɡɏɠ ˊɞɡ ŭŮɜ ɏɢɞɡɜ OpenGL ES ɏəŭɞůɖ 2. 

ǒ ɇɞ Maps API key ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ. ɇɞ əɚŮɘŭɑ ŮˊɘɓŮɓŬɘɩɜŮɘ ɧŰɘ ɏɢŮɘ ɔɑɜŮɘ ŮɔɔɟŬűɐ 
ɛŮ Űɖɜ ɡˊɖɟŮůɑŬ Google Maps ɛɏůɤ Űɖɠ əɞɜůɧɚŬɠ Google API. 

 

https://code.google.com/apis/console/
http://developer.android.com/guide/topics/manifest/application-element.html
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ȾŬɗɞɟɘůɛɧɠ ȹɘəŬɘɤɛɎŰɤɜ 

ũɘŬ Űɖ ɢɟɐůɖ Űɞɡ Google Maps Android API v2 ɢɟŮɘɎɕŮŰŬɘ ɞ əŬɗɞɟɘůɛɧɠ ůŰɖɜ ŮűŬɟɛɞɔɐ 
ŭɘəŬɘɤɛɎŰɤɜ ˊɟɧůɓŬůɖɠ ůŮ ɚŮɘŰɞɡɟɔŮɑŮɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. Ƀ əŬɗɞɟɘůɛɧɠ Ůɜɧɠ 
ŭɘəŬɘɩɛŬŰɞɠ ɔɑɜŮŰŬɘ ɛŮ Űɖɜ ˊɟɞůɗɐəɖ Ůɜɧɠ ůŰɞɘɢŮɑɞɡ <uses-permission> ůŬɜ ˊŬɘŭɑ Űɞɡ 
ŬɜŰɘəŮɘɛɏɜɞɡ  <manifest>  ůŰɞ ŬɟɢŮɑɞ AndroidManifest.xml Űɖɠ ŮűŬɟɛɞɔɐɠ ɛŮ Űɞ 
ůɡɜŰŬəŰɘəɧ: 

<uses-permission android:name="permission_name"/> 

 ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ɔɘŬ Űɞ ŬɑŰɖɛŬ ŭɘəŬɘɩɛŬŰɞɠ ɢɟɐůɖɠ Űɞɡ ŭɘŬŭɘəŰɨɞɡ ŮɘůɎɔŮŰŬɘ: 

<uses-permission android:name="android.permission.INTERNET"/> 

 

ɇŬ ŬˊŬɟŬɑŰɖŰŬ ŭɘəŬɘɩɛŬŰŬ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɜŬ əŬɗɞɟɘůŰɞɨɜ ɔɘŬ Űɖ ɢɟɐůɖ Űɞɡ Google 
Maps API v2 ŮɑɜŬɘ: 

ƀ android.permission.INTERNET ɉɟɖůɘɛɞˊɞɘŮɑ Űɞ API ɔɘŬ Űɖ ɚɐɣɖ Űɞɡ ɢɎɟŰɖ Ŭˊɞ 
Űɞɡɠ Google Maps servers ůŰɖ ůɡůəŮɡɐ. 

ƀ android.permission.ACCESS_NETWORK_STATE ȺˊɘŰɟɏˊŮɘ ůŰɞ API ɜŬ ŮɚɏɔɝŮɘ 
Űɖ əŬŰɎůŰŬůɖ Űɤɜ ůɡɜŭɏůŮɤɜ Űɘɠ ůɡůəŮɡɐɠ, ɏŰůɘ ɩůŰŮ əŬɗɞɟɑůŮɘ Ŭɜ ɛˊɞɟŮɑ ɜŬ 
ɔɑɜŮɘ ɚɐɣɖ ŭŮŭɞɛɏɜɤɜ. 

ƀ com.google.android.providers.gsf.permission.READ_GSERVICES ȺˊɘŰɟɏˊŮɘ ůŰɞ 
API Űɖɜ ˊɟɧůɓŬůɖ web ɡˊɖɟŮůɑŮɠ Űɖɠ Google . 

ƀ android.permission.WRITE_EXTERNAL_STORAGE ȺˊɘŰɟɏˊŮɘ ůŰɞ  API ɜŬ 
əŬŰŬɢɟɤɟɑůŮɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ɢɎɟŰɖ ůŰɞɜ ɢɩɟɞ ŬˊɞɗɐəŮɡůɖɠ Űɖɠ ůɡůəŮɡɐɠ. 

 

3.2 Xɟɐůɖ ɡˊɖɟŮůɘɩɜ Űɞɡ Google Maps API ůŰɖɜ ˊŬɟɞɨůŬ ŮűŬɟɛɞɔɐ 

3.2.1 ȺɘůŬɔɤɔɐ əŬɘ ŮɛűɎɜɘůɖ Űɞɡ ɢɎɟŰɖ Űɞɡ Google Maps 

 

ɆŰɞ əɞɛɛɎŰɘ Űɖɠ ˊɚɞɐɔɖůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ˊɟɞɓɎɚŮŰŮ ɞ ɢɎɟŰɖɠ Űɞɡ Google Maps 
ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ˊŬɟɞɡůɘŬůŰŮɑ ůŰɞ ɢɟɐůŰɖ ɖ ˊɟɞŰŮɘɜɧɛŮɜɖ ŭɘŬŭɟɞɛɐ ˊɎɜɤ ůŮ ŬɡŰɧɜ. ȼ 
ˊɟɞɓɞɚɐ Űɞɡ ɢɎɟŰɖ ɔɑɜŮŰŬɘ ɛɏůɤ Űɖ ŭɖɛɘɞɡɟɔɑŬɠ Ůɜɧɠ MapFragment. ɆɡɔəŮəɟɘɛɏɜŬ: 

 

MapFragment 

ɇɞ MapFragment, ŮɑɜŬɘ ɡˊɞəɚɎůɖ Űɖɠ əɚɎůɖɠ Android Fragment, ɖ ɞˊɞɑŬ ŮˊɘŰɟɏˊŮɘ ɜŬ 
ˊɟɞůɗɏůɞɡɛŮ ɏɜŬ ɢɎɟŰɖ ůŰɞ Android Fragment. ɀɏůɤ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ MapFragment 
ŬˊɞəŰɞɨɛŮ ˊɟɧůɓŬůɖ ůŰɞɡɠ ɢɎɟŰŮɠ Űɞɡ Google Maps. ɇɞ Google Maps Android API 
ŬˊŬɘŰŮɑ API ŮˊɑˊŮŭɞ 12 ɐ ɛŮɔŬɚɨŰŮɟɞ ɔɘŬ ɜŬ ɡˊɞůŰɖɟɑɕŮɘ ŬɜŰɘəŮɑɛŮɜŬ Űɨˊɞɡ 
MapFragment. 

ũɘŬ ɜŬ ŮɛűŬɜɑůɞɡɛŮ ɏɜŬ ɢɎɟŰɖ ɛɏůɤ MapFragment ˊɟɏˊŮɘ ɜŬ əɎɜɞɡɛŮ ŰŬ Ůɝɐɠ: 

http://developer.android.com/guide/topics/manifest/uses-permission-element.html
http://developer.android.com/guide/topics/manifest/manifest-element.html
http://developer.android.com/reference/android/Manifest.permission.html#INTERNET
http://developer.android.com/reference/android/Manifest.permission.html#ACCESS_NETWORK_STATE
http://developer.android.com/reference/android/Manifest.permission.html#WRITE_EXTERNAL_STORAGE
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/MapFragment
http://developer.android.com/reference/android/app/Fragment.html
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ǒ ȷɟɢɘəɎ, ˊɟɏˊŮɘ ɜŬ ŬˊɞəŰɐůɞɡɛŮ ɏɜŬ API key ɛŮ Űɖ ŭɘŬŭɘəŬůɑŬ ˊɞɡ 
ˊŮɟɘɔɟɎűŮŰŬɘ ˊŬɟŬˊɎɜɤ əŬɘ ɜŬ ŰɟɞˊɞˊɞɘɐůɞɡɛŮ əŬŰɎɚɚɖɚŬ Űɞ ŬɟɢŮɑɞ 
Android Manifest. 

ǒ ɄɟɞůɗɏŰɞɡɛŮ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ  Fragment ůŰɖɜ Activity ɖ ɞˊɞɑŬ ɗɏɚɞɡɛŮ ɜŬ 
ɢŮɘɟɑɕŮŰŬɘ Űɞ ɢɎɟŰɖ. 

ǒ ɀɏůŬ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ Activity ůŰɖɜ ůɡɜɎɟŰɖůɖ onCreate(), ŭɖɛɘɞɡɟɔɞɨɛŮ 
ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ  GoogleMap ɛɏůŬ ůŰɞ MapFragment. ɇɞ ŬɜŰɘəŮɑɛŮɜɞ 
GoogleMap ŮɑɜŬɘ ɖ ˊŬɟɞɡůɑŬůɖ Űɞɡ ɢɎɟŰɖ əŬɘ ɏŬɜ ɗɏɚɞɡɛŮ ɜŬ 
ŰɟɞˊɞˊɞɘɐůɞɡɛŮ Űɞɜ ɢɎɟŰɖ ŬɟəŮɑ ɜŬ ŰɟɞˊɞˊɞɘɐůɞɡɛŮ Űɞ ŬɜŰɘəŮɑɛŮɜɞ 
GoogleMap. 

ǒ ɇɞ ŰŮɚŮɡŰŬɑɞ ɓɐɛŬ ŮɑɜŬɘ ɖ ˊɟɞůɗɐəɖ Űɤɜ əŬŰɎɚɚɖɚɤɜ ŭɘəŬɘɤɛɎŰɤɜ əŬɘ 
ɟɡɗɛɑůŮɤɜ ůŰɞ ŬɟɢŮɑɞ AndroidManifest.xml Űɖɠ ŮűŬɟɛɞɔɐɠ ɛŬɠ. 

ɇɞ  MapFragment ŬɡŰɧɛŬŰŬ ŮɛűŬɜɑɕŮɘ Űɞ ɢɎɟŰɖ ůŰɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ɛŮɗɧŭɞɡ 
onCreate(). 

Ʉɟɞůɗɐəɖ Ůɜɧɠ Fragment 
ũɘŬ ɜŬ ɞɟɑůɞɡɛŮ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ Fragment ůŰɞ layout ŬɟɢŮɑɞ Űɖɠ Activity, 
ˊɟɞůɗɏŰɞɡɛŮ ɏɜŬ ůŰɞɘɢŮɑɞ <fragment>. ɆŮ ŬɡŰɧ Űɞ ůŰɞɘɢŮɑɞ, ɗɏŰɞɡɛŮ Űɞ 
ɢŬɟŬəŰɖɟɘůŰɘəɧ android:name ůŮ "com.google.android.gms.maps.MapFragment". 
ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ, ŬɡŰɧɛŬŰŬ ŮˊɘůɡɜɎˊŰŮŰŬɘ ɏɜŬ MapFragment ůŰɖ ůɡɔəŮəɟɘɛɏɜɖ 
Activity. 

ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, Űɞ ŬəɎɚɞɡɗɞ ŬɟɢŮɑɞ layout ˊŮɟɘɏɢŮɘ ɏɜŬ ůŰɞɘɢŮɑɞ  <fragment>: 

<?xml version="1.0" encoding="utf-8"?> 
<fragment 
  android:id="@+id/map" 
  android:name="com.google.android.gms.maps.MapFragment" 
  android:layout_width="match_parent" 
  android:layout_height="match_parent" /> 
 

 
 
ɈˊɎɟɢŮɘ Ůˊɑůɖɠ ɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ˊɟɞůɗɏůɞɡɛŮ ɏɜŬ MapFragment ůŮ ɛɘŬ Activity ɛɏůŬ 
ůŰɞɜ əɩŭɘəŬ. ũɘŬ ɜŬ Űɞ əɎɜɞɡɛŮ ŬɡŰɧ ŭɖɛɘɞɡɟɔɞɨɛŮ ɏɜŬ ɜɏɞ ůŰɘɔɛɘɧŰɡˊɞ əŬɘ əŬɚɞɨɛŮ 
Űɖɜ ůɡɜɎɟŰɖůɖ FragmentTransaction.add() ɖ ɞˊɞɑŬ ˊɟɞůɗɏŰŮɘ ɏɜŬ Fragment ůŰɖɜ 
ŰɟɏɢɞɡůŬ Activity. 

 

 mMapFragment = MapFragment.newInstance(); 
FragmentTransaction fragmentTransaction = 
getFragmentManager().beginTransaction(); 
fragmentTransaction.add(R.id.my_container, mMapFragment); 
fragmentTransaction.commit(); 

 
ȺɘůŬɔɤɔɐ Űɞɡ əɩŭɘəŬ ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɞ ɢɎɟŰɖ  
ȷɟɢɘəɎ, ɗɏŰŮŰŬɘ Űɞ ŬɟɢŮɑɞ layout ůŬɜ content view ɔɘŬ Űɖɜ ˊŬɟɞɨůŬ Activity. ũɘŬ 
ˊŬɟɎŭŮɘɔɛŬ Ŭɜ Űɞ ŬɟɢŮɑɞ layout ɏɢŮɘ ɞɜɞɛŬůɑŬ main.xml, ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɞ Ůɝɐɠ 
əɩŭɘəŬɠ: 

http://developer.android.com/reference/android/app/Fragment.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html#onCreate(android.os.Bundle)
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/GoogleMap
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/MapFragment
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/GoogleMap
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/GoogleMap
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/MapFragment
http://developer.android.com/reference/android/app/Activity.html#onCreate(android.os.Bundle)
http://developer.android.com/reference/android/app/Fragment.html
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/MapFragment
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/MapFragment
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/FragmentTransaction.html#add(int,android.app.Fragment)
http://developer.android.com/reference/android/app/Fragment.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/app/Activity.html
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public void onCreate(Bundle savedInstanceState) { 
    super.onCreate(savedInstanceState); 
    setContentView(R.layout.main); 

 
ȰˊŮɘŰŬ, ŬˊɞəŰɎŰŬɘ ˊɟɧůɓŬůɖ ůŰɞ ɢɎɟŰɖ ɛŮ əɚɐůɖ Űɖɠ ůɡɜɎɟŰɖůɖɠ 
FragmentManager.findFragmentById(), ˊŮɟɜɩɜŰŬɠ Űɞ id Űɞɡ ůŰɞɘɢŮɑɞɡ <fragment> ˊɞɡ 
ŭɖɛɘɞɡɟɔɐůŬɛŮ ˊɟɘɜ. ɇɞ ˊŬɟŬəɎŰɤ ˊŬɟɎŭŮɘɔɛŬ ŭɑɜŮɘ ˊɟɧůɓŬůɖ ůŰɞ ɢɎɟŰɖ ɛɏůɤ Űɖɠ 
ɛŮŰŬɓɚɖŰɐɠ mMap: 

 

private GoogleMap mMap; 
... 
mMap = ((MapFragment) 
getFragmentManager().findFragmentById(R.id.map)).getMap(); 

 
ȼ ɛŮŰŬɓɚɖŰɐ R.id.m ˊɟɞůŰɑɗŮŰŬɘ ŬɡŰɧɛŬŰŬ ůŰɞ Android project ɧŰŬɜ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Űɞ 
ŬɟɢŮɑɞ layout.ɀɏůɤ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ GoogleMap ɔɘŬ Űɞ MapFragment, ɛˊɞɟɞɨɛŮ ɜŬ 
ŰɟɞˊɞˊɞɘɐůɞɡɛŮ ŭɘɎűɞɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ ɢɎɟŰɖ. 
ȺˊŬɚɐɗŮɡůɖ ȹɘŬɗŮůɘɛɧŰɖŰŬɠ ɉɎɟŰɖ 
Ʉɟɘɜ ŭɖɛɘɞɡɟɔɖɗŮɑ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ GoogleMap, ˊɟɏˊŮɘ ɜŬ ŮˊɘɓŮɓŬɘɤɗŮɑ ɧŰɘ ŬɡŰɧ ɛˊɞɟŮɑ 
ɜŬ ŬɟɢɘəɞˊɞɘɖɗŮɑ əŬɘ ˊɤɠ ɞɘ ɡˊɖɟŮůɑŮɠ Google Play ɏɢɞɡɜ ŮɔəŬŰŬůŰŬɗŮɑ ůɤůŰɎ ůŰɞ 
əɘɜɖŰɧ. ȺˊɘɓŮɓŬɘɩɜŮŰŬɘ ɧŰɘ ɖ ɡˊɖɟŮůɑŬ  GoogleMap ŮɑɜŬɘ ŭɘŬɗɏůɘɛɖ əŬɚɩɜŰŬɠ Űɖɜ 
ɛɏɗɞŭɞ MapFragment.getMap() ŮɚɏɔɢɞɜŰŬɠ Ŭɜ Űɞ ŬɜŰɘəŮɘɛŮɜɞ ˊɞɡ ŮˊɘůŰɟɏűŮŰŬɘ ŭŮɜ 
ŮɑɜŬɘ null. ȰɜŬ ˊŬɟɎŭŮɘɔɛŬ Ůɜɧɠ test ŮˊɘɓŮɓŬɑɤůɖɠ Űɖɠ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ Ůɜɧɠ GoogleMap 
ŭɑɜŮŰŬɘ ˊŬɟŬəɎŰɤ. ȷɡŰɐ ɖ ɛɏɗɞŭɞɠ əŬɚŮɑŰŬɘ ŮɑŰŮ Ŭˊɧ Űɖɜ ɛɏɗɞŭɞ onCreate() ŮɑŰŮ Ŭˊɧ Űɖɜ 
ɛɏɗɞŭɞ onResume(). 

private void setUpMapIfNeeded() { 
    // Do a null check to confirm that we have not already instantiated the map. 
    if (mMap == null) { 
        mMap = ((MapFragment) getFragmentManager().findFragmentById(R.id.map)) 
                            .getMap(); 
        // Check if we were successful in obtaining the map. 
        if (mMap != null) { 
            // The Map is verified. It is now safe to manipulate the map. 
        } 
    } 
} 

 
https://developers.google.com/maps/documentation/android/map#mapfragment 
 
 
 
 
 
 

http://developer.android.com/android/app/FragmentManager.html#findFragmentById(int%20id)
http://developer.android.com/reference/android/app/Fragment.html
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/GoogleMap
https://developers.google.com/maps/documentation/android/reference/com/google/android/gms/maps/MapFragment
https://developers.google.com/maps/documentation/android/map#mapfragment
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3.2.2 ɉɟɐůɖ Űɖɠ ɡˊɖɟŮůɑŬɠ ŭɟɞɛɞɚɧɔɖůɖɠ Űɞɡ Google Maps API 

 

ȷˊɧ Űɘɠ ɡˊɖɟŮůɑŮɠ ŭɟɞɛɞɚɧɔɖůɖɠ Űɞɡ Google Maps ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŰɖɜ ŮűŬɟɛɞɔɐ 
ɞɘ Ůɝɐɠ ŭɨɞ: 

ǒ ȺɨɟŮůɖ ŭɘŬŭɟɞɛɐɠ ɛŮŰŬɝɨ ŭɨɞ ůɖɛŮɑɤɜ ɛŮ ɓɎůɖ Űɘɠ ɔŮɤɔɟŬűɘəɏɠ ůɡɜŰŮɜŰŬɔɛɏɜŮɠ 
Űɞɡɠ  

ǒ ȺɨɟŮůɖ ŭɘŮɨɗɡɜůɖɠ ůŰɖɜ ɞˊɞɑŬ ŬɜŰɘůŰɞɘɢŮɑ ɏɜŬ ɔŮɤɔɟŬűɘəɧ ůɖɛŮɑɞ. 

 

ɄŬɟŬəɎŰɤ ˊŬɟŬɗɏŰɞɜŰŬɘ ŭɨɞ ˊŬɟŬŭŮɑɔɛŬŰŬ Űɤɜ ˊŬɟŬˊɎɜɤ ɡˊɖɟŮůɘɩɜ. 

ȺɨɟŮůɖ ŭɘŬŭɟɞɛɐɠ ɛŮŰŬɝɨ ŭɨɞ ůɖɛŮɑɤɜ ȷ,ȸ: 

ȰůŰɤ Űɞ ůɖɛŮɑɞ ȷ ɛŮ ůɡɜŰŮŰŬɔɛɏɜŮɠ ɉȷ = 37.974464, YA = 23.735478 əŬɘ  

Űɞ ůɖɛŮɑɞ ȸ ɛŮ ůɡɜŰŮŰŬɔɛɏɜŮɠ ɉȸ = 37.980739, Ɉȸ =23.732504 ɧˊɞɡ ɉ ɔŮɤɟŬűɘəɧ 
ˊɚŬŰɞɠ əŬɘ Ɉ ɔŮɤɔɟŬűɘəɧ ɛɐəɞɠ. ɇɞ ŮɟɩŰɖɛŬ Űɞɡ Google Api ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɛŮ ɔɘŬ 
ɜŬ ˊɎɟɞɡɛŮ ŰŬ ŭŮŭɞɛɏɜŬ ˊɚɞɐɔɖůɖɠ ŮɑɜŬɘ Űɞ Ůɝɐɠ: 

 

http://maps.googleapis.com/maps/api/directions/json?origin=37.974464,23.735478&d
estination=37.980739,23.732504&alternatives=true&sensor=true 

  

əŬɘ ɖ ŬˊɎɜŰɖůɖ ůŮ ɛɞɟűɐ json ŮɑɜŬɘ ɖ Ůɝɐɠ: 

{ 
   "routes" : [ 
      { 
         "bounds" : { 
            "northeast" : { 
               "lat" : 37.980760, 
               "lng" : 23.735880 
            }, 
            "southwest" : { 
               "lat" : 37.974470, 
               "lng" : 23.732550 
            } 
         }, 
         "copyrights" : "Map data É2013 Google", 
         "legs" : [ 
            { 
               "distance" : { 
                  "text" : "0.8 km", 
                  "value" : 792 
               }, 
               "duration" : { 
                  "text" : "2 mins", 
                  "value" : 120 
               }, 
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               "end_address" : "Leoforos Eleftheriou Venizelou 32-38, Athens 105 64, 
Greece", 
               "end_location" : { 
                  "lat" : 37.980760, 
                  "lng" : 23.732550 
               }, 
               "start_address" : "Leoforos Vasisilis Amalias 11-15, Athens 105 57, Greece", 
               "start_location" : { 
                  "lat" : 37.974470, 
                  "lng" : 23.73546000000001 
               }, 
               "steps" : [ 
                  { 
                     "distance" : { 
                        "text" : "0.2 km", 
                        "value" : 202 
                     }, 
                     "duration" : { 
                        "text" : "1 min", 
                        "value" : 69 
                     }, 
                     "end_location" : { 
                        "lat" : 37.976260, 
                        "lng" : 23.735810 
                     }, 
                     "html_instructions" : "Head \u003cb\u003enorth\u003c/b\u003e on 
\u003cb\u003eLeof. Vasisilis Amalias/ȿŮɤű. ȸŬůɘɚɑůůɖɠ ȷɛŬɚɑŬɠ\u003c/b\u003e 
toward \u003cb\u003eȳɗɤɜɞɠ\u003c/b\u003e", 
                     "polyline" : { 
                        "points" : "m{wfFsyzoCeASuDc@YCSA_@E[A" 
                     }, 
                     "start_location" : { 
                        "lat" : 37.974470, 
                        "lng" : 23.73546000000001 
                     }, 
                     "travel_mode" : "DRIVING" 
                  }, 
                  { 
                     "distance" : { 
                        "text" : "0.6 km", 
                        "value" : 590 
                     }, 
                     "duration" : { 
                        "text" : "1 min", 
                        "value" : 51 
                     }, 
                     "end_location" : { 
                        "lat" : 37.980760, 
                        "lng" : 23.732550 
                     }, 
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                     "html_instructions" : "Continue onto \u003cb\u003eLeof. Eleftheriou 
Venizelou/ȿŮɤű. ȺɚŮɡɗŮɟɑɞɡ ȸŮɜɘɕɏɚɞɡ\u003c/b\u003e\u003cdiv style=\"font-
size:0.9em\"\u003eDestination will be on the left\u003c/div\u003e", 
                     "polyline" : { 
                        "points" : 
"sfxfFy{zoCYAqAKG?GB}@r@m@h@{BpByB`B_ClBcBpAk@b@y@n@YRaAz@" 
                     }, 
                     "start_location" : { 
                        "lat" : 37.976260, 
                        "lng" : 23.735810 
                     }, 
                     "travel_mode" : "DRIVING" 
                  } 
               ], 
               "via_waypoint" : [] 
            } 
         ], 
         "overview_polyline" : { 
            "points" : "m{wfFsyzoCeASuDc@m@EgDUOBkB|A{BpByB`BcF~DeBrA{AnA" 
         }, 
         "summary" : "Leof. Vasisilis Amalias/ȿŮɤű. ȸŬůɘɚɑůůɖɠ ȷɛŬɚɑŬɠ and Leof. 
Eleftheriou Venizelou/ȿŮɤű. ȺɚŮɡɗŮɟɑɞɡ ȸŮɜɘɕɏɚɞɡ", 
         "warnings" : [], 
         "waypoint_order" : [] 
      } 
   ], 
   "status" : "OK" 
} 

 

 

ɇɞ ɛɏɔŮɗɞɠ Űɞɡ ˊɑɜŬəŬ routes ɛŬ ŭɑɜŮɘ Űɘɠ ůɡɜɞɚɘəɏɠ ŮɜŬɚŬəŰɘəɏɠ ŭɘŬŭɟɞɛɏɠ ɔɘŬ ŰŬ ŭɨɞ 
ůɖɛŮɑŬ ȷ əŬɘ ȸ. ɆŰɖɜ ˊŬɟɞɨůŬ ŭɘŬŭɟɞɛɐ ɏɢɞɡɛŮ ɛɧɜɞ ɛɘŬ ˊɟɞŰŮɘɜɧɛŮɜɖ ŭɘŬŭɟɞɛɐ. 
ȷəɧɛŬ ɢɟɖůɘɛɞˊɞɘɞɨɛŮ Űɞ ůŰɞɘɢŮɑɞ text Űɞɡ ˊɑɜŬəŬ  duration ɞ ɞˊɞɑɞɠ ŬɜɐəŮɘ ůŰɞɜ 
ˊɑɜŬəŬ legs ˊɞɡ ɛŮ Űɖ ůŮɘɟɎ Űɞɡ ŬɜɐəŮɘ ůŰɞɜ ˊɑɜŬəŬ routes Űɞ ɞˊɞɑɞ ɛŬɠ ŭɑɜŮɘ ůŮ 
ŭŮɡŰŮɟɧɚŮˊŰŬ Űɖ ůɡɜɞɚɘəɐ ŭɘɎɟəŮɘŬ ɢɟɧɜɞɡ ɛŮŰŬɝɨ Űɤɜ ŭɨɞ ůɖɛŮɑɤɜ. ɇɏɚɞɠ, 
ɢɟɖůɘɛɞˊɞɘɞɨɛŮ Űɞ ůŰɞɘɢŮɑɞ overview polyline Űɞ ɞˊɞɑɞ ɏɢŮɘ ůŮ əɤŭɘəɞˊɞɘɖɛɏɜɖ ɛɞɟűɐ 
Űɖ ŭɘŬŭɟɞɛɐ Ŭˊɧ Űɞ ɏɜŬ ůɖɛŮɑɞ ůŰɞ Ɏɚɚɞ. ȷɜ Űɖɜ ŬˊɞəɞŭɞɘəɞˊɞɘɐůɞɡɛŮ əŬɘ Űɖɜ 
ˊɟɞɓɎɚɞɡɛŮ ůŰɞ ɢɎɟŰɖ Űɞɡ Google Maps ɏɢɞɡɛŮ Űɞ ˊŬɟŬəɎŰɤ ŬˊɞŰɏɚŮůɛŬ: 
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ȺɘəɧɜŬ 2: ȷˊŮɘəɧɜɘůɖ ŭɘŬŭɟɞɛɐɠ ɛŮŰŬɝɨ ŭɨɞ ůɖɛŮɑɤɜ Űɞɡ Google Maps 

ȺɨɟŮůɖ ŭɘŮɨɗɡɜůɖɠ ɔɘŬ ɏɜŬ ɔŮɤɔɟŬűɘəɧ ůɖɛŮɑɞ 

ũɘŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮűŬɟɛɞɔɐɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ŮɨɟŮůɖ Űɞɡ ɞɜɧɛŬŰɞɠ Űɖɠ ɞŭɞɨ 
ůŰɖɜ ɞˊɞɑŬ ɓɟɑůəŮŰŬɘ ɖ ůɡůəŮɡɐ ŬɜɎ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɢɟɞɜɘəɐ ˊŮɟɑɞŭɞ. ũɘŬ Űɖɜ ɏɡɟŮůɖ 
Űɞɡ ɞɜɧɛŬŰɞɠ Űɖɠ ɞŭɞɨ Űɞɡ ůɖɛŮɑɞ ȷ ɛŮ ůɡɜŰŮŰŬɔɛɏɜŮɠ ɉȷ = 37.974464, YA = 23.735478 
ɢɟɖůɘɛɞˊɞɘɞɨɛŮ Űɞ Ůɝɐɠ ŮɟɩŰɖɛŬ Űɞɡ Google API: 

http://maps.googleapis.com/maps/api/geocode/json?latlng=37.974464,23.735478 
&sensor=true 

ȺˊŮɘŭɐ Űɞ JSON ɛɐɜɡɛŬ ˊɞɡ ŮˊɘůŰɟɏűŮŰŬɘ ŮɑɜŬɘ ŬɟəŮŰɎ ɛŮɔɎɚɞ ˊŬɟŬɗɏŰɞɡɛŮ Űɘɠ 20 

ˊɟɩŰŮɠ ɔɟŬɛɛɏɠ Űɞɡ: 

"results" : [ 

      { 

         "address_components" : [ 

            { 

               "long_name" : "11-15", 

               "short_name" : "11-15", 

               "types" : [ "street_number" ] 

            }, 

            { 

               "long_name" : "Leoforos Vasisilis Amalias", 

               "short_name" : "EO91", 

               "types" : [ "route" ] 

            }, 

            { 

               "long_name" : "Athens", 
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               "short_name" : "Athens", 

               "types" : [ "locality", "political" ] 

            }, 

            { 

               "long_name" : "Athina", 

               "short_name" : "Athina", 

               "types" : [ "political" ] 

            }, 

            { 

               "long_name" : "Athens", 

               "short_name" : "Athens", 

               "types" : [ "political" ] 

            }, 

            { 

               "long_name" : "Kentrikos Tomeas Athinon", 

               "short_name" : "Kentrikos Tomeas Athinon", 

               "types" : [ "administrative_area_level_3", "political" ] 

            }, 

            { 

               "long_name" : "Attica", 

               "short_name" : "Attica", 

               "types" : [ "administrative_area_level_2", "political" ] 

            }, 

             

é.................... 

 

 

ȷˊɧ Űɞ ɛɐɜɡɛŬ ˊŬɑɟɜɞɡɛŮ Űɞ ˊŮɟɘŮɢɧɛŮɜɞ Űɞɡ ˊɑɜŬəŬ results-> 

address_components[1]-> long_name Űɞ ɞˊɞɑɞ ŮɑɜŬɘ Űɞ ɧɜɞɛŬ Űɞɡ ŭɟɧɛɞɡ ˊɞɡ 

ɓɟɑůəɞɜŰŬɘ ɞɘ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡ ůɖɛŮɑɞɡ ɉ.[8] 
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4. ɄȺɅȽũɅȷūȼ ȺūȷɅɀɃũȼɆ ANDROID ȾȷȽ ȺɂɈɄȼɅȺɇȼɇȼ 

4.1 ɆɢɐɛŬ ȷɟɢɘŰŮəŰɞɜɘəɐɠ Űɖɠ ȺűŬɟɛɞɔɐɠ 

ɇɞ ůɢɐɛŬ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ŮɑɜŬɘ Űɞ Ůɝɐɠ: 

 

 

ȺɘəɧɜŬ 4. ɆɢɐɛŬ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɖɠ ŮűŬɟɛɞɔɐɠ 

ȳˊɤɠ űŬɑɜŮŰŬɘ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 3 ɛɏɟɖ, Űɖɜ ŮűŬɟɛɞɔɐ Űɞɡ ŮɝɡˊɖɟŮŰɖŰɐ, ɛɑŬ ɓɎůɖ 

ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖɜ ŮűŬɟɛɞɔɐ Űɖɠ əɘɜɖŰɐɠ ůɡůəŮɡɐɠ Android. 

4.2 ɄŬɟɞɡůɑŬůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ ȷndroid 

4.2.1 ũŮɜɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ  

ȼ ŮűŬɟɛɞɔɐ Android ŬɜŬˊŰɨɢɗɖəŮ ɛŮ ɢɟɐůɖ Űɞɡ Android SDK Űɞ ɞˊɞɑɞ ˊŮɟɘɚɚŬɛɓɎɜŮɘ 

Űɞ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ ŮűŬɟɛɞɔɩɜ Eclipse IDE  ɛŮ ŮɜůɤɛŬŰɤɛɏɜɞ ADT (Android 

Development Tools) Űɞ ɞˊɞɑɞ ˊŬɟɏɢŮɘ ɧɚŮɠ Űɘɠ ɓɘɓɚɘɞɗɐəŮɠ API əŬɘ ŰŬ ŮɟɔŬɚŮɑŬ ˊɞɡ 

ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ, Űɖ ŭɞəɘɛɐ əŬɘ ŮűŬɟɛɞɔɏɠ ŮɜŰɞˊɘůɛɞɨ ůűŬɚɛɎŰɤɜ 

ɔɘŬ Űɞ Android. ɇɞ Android SDK ŮɑɜŬɘ ůɡɛɓŬŰɧ ɛŮ ŰŬ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ Windows 

əŬɘ Mac OS. Ƀɘ ɔɚɩůůŮɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ 

Űɖɠ ŮűŬɟɛɞɔɐɠ ɐŰŬɜ JAVA əŬɘ xml. Ƀɘ ŭɞəɘɛɏɠ əŬŰɎ Űɖɜ ŬɜɎˊŰɡɝɖ əŬɘ ŬˊɞůűŬɚɛɎŰɤůɖ 

Űɖɠ ŮűŬɟɛɞɔɐɠ ɏɔɘɜŬɜ ůŰɖ ůɡůəŮɡɐ Samsung Nexus S əŬɘ ůŮ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ 

Android version 4.0.4.  

H ŮűŬɟɛɞɔɐ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 2 ɓŬůɘəɎ əɞɛɛɎŰɘŬ. ȷɡŰɧ Űɖɠ əŬŰŬɔɟŬűɐɠ Űɤɜ 

əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞ ɢɟɐůŰɖ əŬɘ ŬɡŰɧ Űɖɠ ŮɨɟŮůɖɠ Űɖɠ ɓɏɚŰɘůŰɖɠ 
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ŭɘŬŭɟɞɛɐɠ ɛŮŰŬɝɨ ŭɨɞ ůɖɛŮɑɤɜ ˊɞɡ ŮˊɘɚɏɔŮɘ ɞ ɢɟɐůŰɖɠ. ũɘŬ Űɖ ɢɟɐůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ 

ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɞ ɖ ŮűŬɟɛɞɔɐ ɜŬ ɏɢŮɘ ůɡɜŮɢɐ ůɨɜŭŮůɖ ůŰɞ ŭɘŬŭɑəŰɡɞ ŮɑŰŮ ɛɏůɤ əɎˊɞɘɞɡ 

ŭɘəŰɨɞɡ wifi ŮɑŰŮ ɛɏůɤ ŬůɨɟɛŬŰɞɡ ŭɘəŰɨɞɡ 3G-4G. ɆŰɖ ůɡɜɏɢŮɘŬ ŬəɞɚɞɡɗŮɑ ŬɜŬɚɡŰɘəɐ 

ˊŬɟɞɡůɑŬůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ ɞŭɖɔɑŮɠ ɔɘŬ Űɖ ɢɟɐůɖ Űɖɠ. 

 

4.2.2 ȾŮɜŰɟɘəɧ ɛŮɜɞɨ ŮűŬɟɛɞɔɐɠ 

ɇɞ əŮɜŰɟɘəɧ ɛŮɜɞɨ Űɖɠ ŮűŬɟɛɞɔɐɠ ɏɢŮɘ Űɖɜ Ůɝɐɠ ɛɞɟűɐ: 

 

 

ȺɘəɧɜŬ 5: ȾŮɜŰɟɘəɧ ɛŮɜɞɨ ŮűŬɟɛɞɔɐɠ 

ȳˊɤɠ űŬɑɜŮŰŬɘ Űɞ əŮɜŰɟɘəɧ ɛŮɜɞɨ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɛɘŬ ŮˊɘəŮűŬɚɑŭŬ, ɛɑŬ ŮɘəɧɜŬ űɧɜŰɞɡ 

əŬɘ ŰɟɑŬ əɞɡɛˊɘɎ ŰŬ ɞˊɞɑŬ ŭɑɜɞɡɜ ůŰɞɜ ɢɟɐůŰɖ Űɘɠ Ůɝɐɠ Ůˊɘɚɞɔɏɠ: 

ǒ Monitor Track (ȾŬŰŬɔɟŬűɐ ŭɘŬŭɟɞɛɐɠ): ȺˊɘɚɏɔŮŰŬɘ Ŭˊɞ Űɞɜ ɢɟɐůŰɖ ɧŰŬɜ ɗɏɚŮɘ ɜŬ 

əŬŰŬɔɟɎɣŮɘ ŰŬ əɡəɚɞűɞɟɘŬəɎ ŭŮŭɞɛɏɜŬ Űɖɠ ŭɘŬŭɟɞɛɐɠ Űɞɡ. ɃŭɖɔŮɑŰŬɘ ůŰɖɜ ɞɗɧɜɖ 

əŬŰŬɔɟŬűɐɠ ŭɘŬŭɟɞɛɐɠ ˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ ˊŬɟŬəɎŰɤ. 

ǒ Find Route (ȺɨɟŮůɖ ȹɘŬŭɟɞɛɐɠ): ȺˊɘɚɏɔŮŰŬɘ Ŭˊɞ Űɞɜ ɢɟɐůŰɖ ɧŰŬɜ ɗɏɚŮɘ ɜŬ ɓɟŮɘ 

Űɖɜ ɓɏɚŰɘůŰɖ ŭɘŬŭɟɞɛɐ ɛŮŰŬɝɨ ŭɨɞ ůɖɛŮɑɤɜ. ɃŭɖɔŮɑŰŬɘ ůŰɖɜ ɞɗɧɜɖ ŮɨɟŮůɖɠ 

ŭɘŬŭɟɞɛɐɠ ˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ. 

ǒ Close App (ȾɚŮɑůɘɛɞ ȺűŬɟɛɞɔɐɠ): Ƀ ɢɟɐůŰɖɠ ŮɝɏɟɢŮŰŬɘ Ŭˊɞ Űɖɜ ŮűŬɟɛɞɔɐ 

ůŰŬɛŬŰɩɜŰŬɠ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ. 
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4.2.3  Ƀɗɧɜɖ əŬŰŬɔɟŬűɐɠ ŭɘŬŭɟɞɛɐɠ (MonitorActivity) 

Ⱥűɧůɞɜ ɞ ɢɟɐůŰɖɠ ŮˊɘɚɏɝŮɘ ůŰɞ əŮɜŰɟɘəɧ ɛŮɜɞɨ Űɖɜ Ůˊɘɚɞɔɐ Monitor Track ɞŭɖɔŮɑŰŬɘ 

ůŰɖɜ ɞɗɧɜɖ əŬŰŬɔɟŬűɐɠ ŭɘŬŭɟɞɛɐɠ: 

 

ȺɘəɧɜŬ 6: Ƀɗɧɜɖ əŬŰŬɔɟŬűɐɠ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ ŮűŬɟɛɞɔɐɠ 

ȼ ɞɗɧɜɖ ŬɡŰɐ ɧˊɤɠ űŬɑɜŮŰŬɘ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬɜ ɢɎɟŰɖ əŬɘ ŭɨɞ əɞɡɛˊɘɎ (Start, Stop). 

Ƀ ɢɎɟŰɖɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ ɛɏůɤ Űɞɡ Google Maps Android v2 API 

ˊɞɡ ˊŮɟɘɔɟɎűŮŰŬɘ ůŰɞ əŮűɎɚŬɘɞ 2. ȾŬŰŬ Űɖɜ Ůɑůɞŭɞ Űɞɡ ɢɟɐůŰɖ ůŮ ŬɡŰɐ Űɖɜ ɞɗɧɜɖ 

ɛˊɞɟŮɑ ɜŬ ŮˊɘɚɏɝŮɘ ɛɞɜɎɢŬ Űɖɜ Ůˊɘɚɞɔɐ ñStartò (ɐ ɜŬ ŮˊɘůŰɟɏɣŮɘ ůŰɖɜ ˊɟɞɖɔɞɨɛŮɜɖ 

ɞɗɧɜɖ ɛŮ Űɞ ˊɚɐəŰɟɞ ñˊɑůɤò Űɖɠ ůɡůəŮɡɐɠ). ɀŮ Űɖɜ Ůˊɘɚɞɔɐ ñStartò ɝŮəɘɜɎŮɘ ɖ 

əŬŰŬɔɟŬűɐ Űɖɠ ŭɘŬŭɟɞɛɐɠ Űɞɡ ɢɟɐůŰɖ. Ⱥűɧůɞɜ ɏɢŮɘ ˊŬŰɖɗŮɑ Űɞ ñStartò ŭŮɜ ŮɑɜŬɘ ŮɑɜŬɘ ˊɘŬ 

Ůˊɘɚɏɝɘɛɞ, Ůɜɩ ŬɜŰɑɗŮŰŬ ɖ Ůˊɘɚɞɔɐ ñStopò ɔɑɜŮŰŬɘ Ůˊɘɚɏɝɘɛɖ. ȼ ŰɞˊɞɗŮůɑŬ Űɞɡ ɢɟɐůŰɖ 

ŮɛűŬɜɑɕŮŰŬɘ ůŰɞ ɢɎɟŰɖ ɛŮ ɏɜŬ ɛˊɚŮ ůŰɑɔɛŬ ɧŰŬɜ ŮɑɜŬɘ ŬəɑɜɖŰɞɠ əŬɘ ɛŮ ɏɜŬ ɛˊɚŮ ɓɏɚɞɠ ɛŮ 

Űɖ əŬŰŮɨɗɡɜůɖ Űɞɡ ɧŰŬɜ əɘɜŮɑŰŬɘ. ȳŰŬɜ ɖ ůɡůəŮɡɐ əɘɜŮɑŰŬɘ ůŰɞɜ ɢɎɟŰɖ ŮɛűŬɜɑɕŮŰŬɘ ɛŮ 

ɛˊɚŮ ɑɢɜɞɠ ɖ ŰɟɞɢɘɎ ˊɞɡ ŬəɞɚɞɡɗŮɑŰŬɘ. Ⱥˊɘˊɚɏɞɜ ɧŰŬɜ ɖ ůɡůəŮɡɐ ˊŮɟɜɎŮɘ əɞɜŰɎ Ŭˊɧ 

əɎˊɞɘɞ ůɖɛŮɑɞ ŮɜŭɘŬűɏɟɞɜŰɞɠ (ŰŬ ɞˊɞɑŬ ˊŮɟɘɔɟɎűɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ˊŬɟŬəɎŰɤ əŬɘ ůŮ 

ŬɡŰɎ ɔɑɜŮŰŬɘ ɖ əŬŰŬɔɟŬűɐ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ) ŮɛűŬɜɑɕŮŰŬɘ ůŰɞ ůɖɛŮɑɞ ŬɡŰɧ 

ɏɜŬɠ əɧəəɘɜɞɠ ŭŮɑəŰɖɠ (ñMarkerò). 

ȰɜŬ ůŰɘɔɛɘɧŰɡˊɞ Űɖɠ ŮűŬɟɛɞɔɐɠ əŬŰɎ Űɖɜ əŬŰŬɔɟŬűɐ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ əŬɘ 

Ůɜɩ ɖ ůɡůəŮɡɐ ɓɟɑůəŮŰŬɘ ůŮ əɑɜɖůɖ ŮɑɜŬɘ Űɞ Ůɝɐɠ: 



Ⱥˊɘɚɞɔɐ ȸɏɚŰɘůŰɖɠ ȹɘŬŭɟɞɛɐɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ əŬŰŬɔɟŬűɐ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ 

Ɂ. ȿɎɟɘɞɠ, ɉ. ɀɖŰŬŰɎəɖɠ 

   32 

 

ȺɘəɧɜŬ 7: Ƀɗɧɜɖ əŬŰŬɔɟŬűɐɠ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ əŬŰɎ Űɖɜ əŬŰŬɔɟŬűɐ 

 

Ⱥűɧůɞɜ ɞ ɢɟɐůŰɖɠ ŮˊɘɗɡɛŮɑ ɜŬ ůŰŬɛŬŰɐůŮɘ Űɖɜ əŬŰŬɔɟŬűɐ ŭŮŭɞɛɏɜɤɜ ŰɧŰŮ ˊɟɏˊŮɘ ŮɑŰŮ 
ɜŬ ˊŬŰɐůŮɘ Űɞ əɞɡɛˊɑ ñStopò ŮɑŰŮ ɜŬ ˊŬŰɐůŮɘ Űɞ ˊɚɖəŰɟɞ ñˊɑůɤò Űɖɠ ůɡůəŮɡɐɠ. Ⱥűɧůɞɜ 
ɞ ɢɟɐůŰɖɠ ůŰŬɛŬŰɐůŮɘ Űɖɜ əŬŰŬɔɟŬűɐ ŭŮŭɞɛɏɜɤɜ, ŮɛűŬɜɑɕŮŰŬɘ ɛɘŬ ɟɞŭɏɚŬ űɧɟŰɤůɖɠ 
ɧůɞ ɖ ŮűŬɟɛɞɔɐ ůŰɏɚɜŮɘ ůŰɞɜ server ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɏɢŮɘ ůɡɚɚɏɝŮɘ əŬɘ ŭŮɜ ɏɢɞɡɜ 
ůŰŬɚŮɑ ŬəɧɛŬ. ȰˊŮɘŰŬ ɖ Ůˊɘɚɞɔɐ ñStartò ŮɑɜŬɘ ɝŬɜɎ ŭɘŬɗɏůɘɛɖ ɔɘŬ Ůˊɘɚɞɔɐ. 
 

4.2.4 Ƀɗɧɜɖ ŮɨɟŮůɖɠ ŭɘŬŭɟɞɛɐɠ (DirectionsActivity) 

Ⱥűɧůɞɜ ɞ ɢɟɐůŰɖɠ ŮˊɘɚɏɝŮɘ Űɖɜ Ůˊɘɚɞɔɐ ñFind Routeò, ɞŭɖɔŮɑŰŬɘ ůŰɖɜ ɞɗɧɜɖ Ůˊɘɚɞɔɐɠ 
Űɤɜ ŭɨɞ ůɖɛŮɑɤɜ ɔɘŬ ŰŬ ɞˊɞɑŬ ɗɏɚŮɘ ɜŬ ɓɟŮɘ Űɖ ɓɏɚŰɘůŰɖ ŭɘŬŭɟɞɛɐ. ȼ ɞɗɧɜɖ ŬɡŰɐ 
ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɞɜ ɢɎɟŰɖ Űɞɡ Google Maps ɧˊɤɠ ŬɡŰɧɠ ˊɟɞůűɏɟŮŰŬɘ Ŭˊɧ Űɞ Google 
Maps API, Űɞ ůŰɑɔɛŬ Űɖɠ ůɡůəŮɡɐɠ ˊɎɜɤ ůŰɞ ɢɎɟŰɖ əŬɘ ɏɜŬ əɞɡɛˊɑ ñSendò Űɞ ɞˊɞɑɞ 
ɧɛɤɠ ŭŮɜ ŮɑɜŬɘ Ůˊɘɚɏɝɘɛɞ: 

 

ȺɘəɧɜŬ 8: Ƀɗɧɜɖ Ůˊɘɚɞɔɐɠ ŭɨɞ ůɖɛŮɑɤɜ ɔɘŬ ŮɨɟŮůɖ ŭɘŬŭɟɞɛɐɠ 

ɆŰɖ ůɡɜɏɢŮɘŬ ɔɘŬ ɜŬ ŮˊɘɚɏɝŮɘ ɞ ɢɟɐůŰɖɠ ŰŬ ŭɨɞ ůɖɛŮɑŬ ɛŮŰŬɝɨ Űɤɜ ɞˊɞɑɤɜ ɗɏɚŮɘ ɜŬ ɓɟŮɘ 
Űɖ ŭɘŬŭɟɞɛɐ ŬəɞɚɞɡɗŮɑ ŰŬ ɓɐɛŬŰŬ: 

ǒ ȷɟɢɘəɎ ŬəɞɡɛˊɎŮɘ Űɖɜ ɞɗɧɜɖ ůŰɞ 1ɞ ůɖɛŮɑɞ ˊɞɡ Űɞɜ ŮɜŭɘŬűɏɟŮɘ ɩůˊɞɡ ɜŬ 
ŮɛűŬɜɘůŰŮɑ ŮɜŬɠ əɧəəɘɜɞɠ ŭŮɑəŰɖɠ (Marker) ůŰɞ ůɖɛŮɑɞ əŬɘ ɏɜŬ  ˊŬɟɎɗɡɟɞ ɛŮ Űɖɠ 
Ůˊɘɚɞɔɏɠ ñFrom Hereò, ñTo Hereò əŬɘ ñCancelò. 

ǒ ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ Űɞ ůɖɛŮɑɞ ŬɡŰɧ ˊɟɧəŮɘŰŬɘ ɔɘŬ Űɞ ůɖɛŮɑɞ ɏɜŬɟɝɖɠ Űɖɠ 
ŭɘŬŭɟɞɛɐɠ, ˊɟɏˊŮɘ ɜŬ ŮˊɘɚɏɝŮɘ Űɖɜ Ůˊɘɚɞɔɐ ñFrom Hereò.  
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ǒ ɆŰɖɜ ˊŮɟɘˊŰɤůůɖ ɧˊɞɡ Űɞ ůɖɛŮɑɞ ˊɞɡ ŮˊɏɚŮɝŮ ˊɟɧəŮɘŰŮ ɔɘŬ Űɞ ůɖɛŮɑɞ 
ŰŮɟɛŬŰɘůɛɞɨ Űɖɠ ŭɘŬŭɟɞɛɐɠ ŰɧŰŮ ˊɟɏˊŮɘ ɜŬ ŮˊɘɚɏɝŮɘ Űɖɜ Ůˊɘɚɞɔɐ ñTo Hereò.  

ǒ ɆŮ ˊŮɟɑˊŰɤůɖ ɚɎɗɞɡɠ ɛˊɞɟŮɑ ɜŬ ŮˊɘɚɏɝŮɘ ñCancelò əŬɘ ɞ ŭŮɑəŰɖɠ ŭɘŬɔɟɎűŮŰŬɘ. 

ǒ Ⱥűɧůɞɜ ɞ ɢɟɐůŰɖɠ ŮˊɘɚɏɝŮɘ ŭɨɞ ůɖɛŮɑŬ, ɏɜŬ ɏɜŬɟɝɖɠ ŭɘŬŭɟɞɛɐɠ əŬɘ ɏɜŬ 
ŰŮɟɛŬŰɘůɛɞɨ, ɖ Ůˊɘɚɞɔɐ ñSendò ůŰɞ əɎŰɤ ɛɏɟɞɠ Űɖɠ ɞɗɧɜɖɠ ɔɑɜŮŰŬɘ Ůˊɘɚɏɝɘɛɖ. 
Ⱥűɧůɞɜ ɞ ɢɟɐůŰɖɠ ŮˊɘɚɏɝŮɘ ñSendò, ůŰɏɚɜŮŰŬɘ Űɞ ŮɟɩŰɖɛŬ Űɖɠ ŭɘŬŭɟɞɛɐɠ ůŰɞɜ 
Server əŬɘ Ůűɧůɞɜ ŭŮɢŰŮɑ ŬˊɎɜŰɖůɖ ɞŭɖɔŮɑ Űɞɜ ɢɟɐůŰɖ ůŰɖɜ ŮˊɧɛŮɜɖ ɞɗɧɜɖ 
ˊŬɟɞɡůɑŬůɖɠ Űɖɠ ɓɏɚŰɘůŰɖɠ ŭɘŬŭɟɞɛɐɠ. 

ǒ ȺɎɜ ɞ ɢɟɐůŰɖɠ ɏɢŮɘ ŮˊɘɚɏɝŮɘ əɎˊɞɘɞ ɚɎɗɞɠ ůɖɛŮɑɞ ɛˊɞɟŮɑ ɜŬ Űɞ ŭɘɞɟɗɩůŮɘ 
ŬəɞɡɛˊɩɜŰŬɠ Űɞɜ əɧəəɘɜɞ ŭŮɑəŰɖ Űɞɡ ůɖɛŮɑɞɡ əŬɘ ŮˊɘɚɏɔɞɜŰŬɠ ñDeleteò ůŰɞ 
ˊŬɟɎɗɡɟɞ ˊɞɡ ɗŬ ŮɛűŬɜɘůŰŮɑ. 

     

 ȺɘəɧɜŬ 9: Ⱥˊɘɚɞɔɐ ůɖɛŮɑɞɡ               ȺɘəɧɜŬ 10:ȷˊɞůŰɞɚɐ ŮɟɤŰɐɛŬŰɞɠ ŮɨɟŮůɖɠ ŭɘŬŭɟɞɛɐɠ 

4.2.5 Ƀɗɧɜɖ ˊŬɟɞɡůɑŬůɖɠ ɓɏɚŰɘůŰɖɠ ŭɘŬŭɟɞɛɐɠ (RouteActivity) 

ȷűɧŰɞɡ ɞ ɢɟɐůŰɖɠ ɏɢŮɘ ɕɖŰɐůŮɘ Űɖɜ ɓɏɚŰɘůŰɖ ŭɘŬŭɟɞɛɐ ɛŮŰŬɝɨ ŭɨɞ ůɖɛŮɑɤɜ ɞŭɖɔŮɑŰŬɘ 
ůŰɖɜ ɞɗɧɜɖ ˊŬɟɞɡůɑŬůɖɠ ɓɏɚŰɘůŰɖɠ ŭɘŬŭɟɞɛɐɠ ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɞɜ ɔɜɤůŰɧ 
ɢɎɟŰɖ, ɏɜŬ  ɑɢɜɞɠ Űɖɠ ŮˊɘɚŮɔɛɏɜɖɠ ɓɏɚŰɘůŰɖɠ ŭɘŬŭɟɞɛɐɠ əŬɘ ɏɜŬ Ɏůˊɟɞ ˊŮŭɑɞ ůŰɞ əɎŰɤ 
ɛɏɟɞɠ Űɖɠ ɞɗɧɜɖɠ ůŰɞ ɞˊɞɑɞ ŬɜɔɟɎűŮŰŬɘ ɞ ˊɟɞɓɚŮˊɧɛŮɜɞɠ ɢɟɧɜɞɠ ɞɚɞəɚɐɟɤůɖɠ Űɖɠ 
ŭɘŬŭɟɞɛɐɠ ɧˊɤɠ ŬɡŰɧɠ ɏɢŮɘ ɡˊɞɚɞɔɘůŰŮɑ ɛŮ ɓɎůɖ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɏɢŮɘ ŭɘŬɗɏůɘɛŬ ɖ 
ŮűŬɟɛɞɔɐ.  
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ȺɘəɧɜŬ 11:Ʉɟɞɓɞɚɐ ɓɏɚŰɘůŰɖɠ ŭɘŬŭɟɞɛɐɠ ɢɤɟɑɠ əɡəɚɞűɞɟɘŬəɐ ůɡɛűɧɟɖůɖ 

ɇɞ ɢɟɩɛŬ Űɞɡ ɑɢɜɞɡɠ Űɖɠ ɓɏɚŰɘůŰɖɠ ŭɘŬŭɟɞɛɐɠ ŮɑɜŬɘ ˊɟɎůɘɜɞ ɔɘŬ ŰŬ ŰɛɐɛŬŰŬ Űɖɠ 
ŭɘŬŭɟɞɛɐɠ ɔɘŬ ŰŬ ɞˊɞɑŬ ŭŮɜ ɡˊɎɟɢŮɘ əŬɗɧɚɞɡ əɡəɚɞűɞɟɘŬəɐ ůɡɛűɧɟɖůɖ, ɛŮ ɔəɟɘ 
ɢɟɩɛŬ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɖ ɛɏŰɟɘŬ ůɡɛűɧɟɖůɖ əŬɘ ɛŮ əɧəəɘɜɞ ɢɟɩɛŬ ŮɛűŬɜɑɕɞɜŰŬɘ ŰŬ 
ŰɛɐɛŬŰŬ Űɖɠ ŭɘŬŭɟɞɛɐɠ ɛŮ ɛŮɔɎɚɖ əɡəɚɞűɞɟɘŬəɐ ůɡɛűɧɟɖůɖ ůɨɛűɤɜŬ ˊɎɜŰŬ ɛŮ ŰŬ 
ŭŮŭɞɛɏɜŬ ˊɞɡ ɏɢɞɡɜ ůɡɚɚŮɢɗŮɑ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ. Ⱥˊɘˊɚɏɞɜ ɧŰŬɜ ɞ ɢɟɐůŰɖɠ ɓɟɑůəŮŰŬɘ 
ůŮ ŬɡŰɐ Űɖɜ ɞɗɧɜɖ ɔɑɜŮŰŬɘ əŬŰŬɔɟŬűɐ ŭŮŭɞɛɏɜɤɜ ɧˊɤɠ əŬɘ ůŰɖɜ ɞɗɧɜɖ əŬŰŬɔɟŬűɐɠ 
ŭŮŭɞɛɏɜɤɜ. ȹɖɚŬŭɐ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ˊɞɟŮɑŬ ˊɞɡ ŬəɞɚɞɡɗŮɑ ɛŮ ɛˊɚŮ ɑɢɜɞɠ əŬɘ ŰŬ 
ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ Ŭˊɧ ŰŬ ɞˊɞɑŬ ˊŮɟɜɎŮɘ ŮɛűŬɜɑɕɞɜŰŬɘ ɛŮ əɧəəɘɜɞɡɠ ŭŮɑəŰŮɠ ˊɎɜɤ 
ůŰɞɜ ɢɎɟŰɖ. 

 

4.3 ɄŬɟɞɡůɑŬůɖ Űɞɡ Server Űɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ 

4.3.1 ũŮɜɘəɏɠ ɄɚɖɟɞűɞɟɑŮɠ 

ũɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ŮűŬɟɛɞɔɐɠ, ŭɖɛɘɞɡɟɔɐɗɖəŮ ɏɜŬɠ Ubuntu Server əŬɘ ɛɘŬ ɓɎůɖ 
ŭŮŭɞɛɏɜɤɜ MySQL ůŮ ɏɜŬ  virtual machine ůŰɞ ůɨůŰɖɛŬ Okeanos Űɞɡ Ⱥɗɜɘəɞɨ 
ɀŮŰůɧɓɘɞɡ ɄɞɚɡŰŮɢɜŮɑɞɡ (https://okeanos.grnet.gr/home/) Űɞ ɞˊɞɑɞ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ 
ŭɖɛɘɞɡɟɔɑŬɠ ŭɤɟŮɎɜ ɚɞɔŬɟɘŬůɛɞɨ ɔɘŬ űɞɘŰɖŰɏɠ.  Ƀ Server ŬˊɞŰŮɚŮɑ web service ɛŮ 
ɢɟɐůɖ Űɖɠ ɔɚɩůůŬɠ PHP əŬɗɩɠ əŬɘ Űɞɡ Apache Server. 

Ƀ Server ɡɚɞˊɞɘŮɑ Űɘɠ Ůɝɐɠ ɚŮɘŰɞɡɟɔɑŮɠ: 

ǒ ȹɏɢŮŰŬɘ ɏɜŬ ŬɑŰɖɛŬ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ  Android ɛŮ ɧɟɘůɛŬ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ ˊɞɡ 
ɓɟɑůəŮŰŬɘ ŮəŮɑɜɖ Űɖ ůŰɘɔɛɐ ɞ ɢɟɐůŰɖɠ əŬɘ ɛɏůɤ http request ůŰɖ google maps 
ɓɟɑůəŮɘ ůŮ ˊɞɘɞ ŭɟɧɛɞ ɓɟɑůəŮŰŬɘ. 

ǒ ȹɏɢŮŰŬɘ ɏɜŬ ŬɑŰɖɛŬ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ  Android ɛŮ ɧɟɘůɛŬ Űɞɜ ŭɟɧɛɞ ˊɞɡ 
ɓɟɑůəŮŰŬɘ ŮəŮɑɜɖ Űɖ ůŰɘɔɛɐ ɞ ɢɟɐůŰɖɠ, ŮɚɏɔɢŮɘ Ŭɜ ɡˊɎɟɢŮɘ ůŰɖ ɓɎůɖ əŬɘ Ŭɜ 
ɡˊɎɟɢŮɘ Űɖɠ ŮˊɘůŰɟɏűŮɘ ŰŬ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ Űɞɡ Ůɜ ɚɧɔɤ ŭɟɧɛɞɡ. 

ǒ ȹɏɢŮŰŬɘ ŭɨɞ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ ɛŮ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡɠ, Űɞɜ ůɡɜɞɚɘəɧ 
ɢɟɧɜɞ ŬɜɎɛŮůŬ ůŮ ŬɡŰɎ, Űɖɜ ŰŬɢɨŰɖŰŬ ˊɞɡ ˊɏɟŬůŮ ɞ ɢɟɐůŰɖɠ Ŭˊɧ ŬɡŰɎ əŬɗɩɠ 
əŬɘ Űɞ timestamp əŬɘ ŰŬ ŬˊɞɗɖəŮɨŮɘ ůŰɞɜ ˊɑɜŬəŬ TrafficData əŬɗɩɠ əŬɘ ůŰɞɜ 
ŬɜŰɑůŰɞɘɢɞ ůɡɜɞɚɘəɧ ˊɑɜŬəŬ Űɖɠ ɖɛɏɟŬɠ. 

ǒ ȹɏɢŮŰŬɘ ɏɜŬ ŬɑŰɖɛŬ Ŭˊɧ Űɖɜ ŮűŬɟɛɞɔɐ  Android ɛŮ ɧɟɘůɛŬ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ ˊɞɡ 
ɓɟɑůəŮŰŬɘ ŮəŮɑɜɖ Űɖ ůŰɘɔɛɐ ɞ ɢɟɐůŰɖɠ əŬɘ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ ˊɟɞɞɟɘůɛɞɨ əŬɘ ɛɏůɤ 

https://okeanos.grnet.gr/home/
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http request ůŰɖ Google Maps ɓɟɑůəŮɘ Űɘɠ ˊɟɞŰŮɘɜɧɛŮɜŮɠ ŭɘŬŭɟɞɛɏɠ əŬɘ ŮˊɘɚɏɔŮɘ 
Űɖ ɓɏɚŰɘůŰɖ ɢɟɞɜɘəɎ ŭɘŬŭɟɞɛɐ ɓɎůɖ Űɤɜ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ. 

ɃɡůɘŬůŰɘəɎ ɞ Server ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ ɧɚŮɠ Űɘɠ ŬɘŰɐůŮɘɠ ůŰɞ Google Maps API (ɖ 
ɞˊɞɑŬ ɔɑɜŮŰŬɘ ɛŮ ɛɖɜɨɛŬŰŬ JSON)  əŬɗɩɠ əŬɘ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ. 

 

4.3.2 ȺɝɡˊɖɟɏŰɖůɖ Űɤɜ ȷɘŰɖɛɎŰɤɜ Űɖɠ ŮűŬɟɛɞɔɐɠ Android Ŭˊɧ Űɞɜ Server 

Ƀ Server ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ ŭɘɎűɞɟɤɜ ŬɘŰɐůŮɤɜ Űɖɠ ŮűŬɟɛɞɔɐɠ 
Android ůŮ ŬɡŰɧɜ əŬɘ Űɖɜ ŬˊɞůŰɞɚɐ Űɤɜ əŬŰɎɚɚɖɚɤɜ ŭŮŭɞɛɏɜɤɜ ůŮ ŬɡŰɐ.  

 

ɆɡɔəŮəɟɘɛɏɜŬ ɏɢɞɡɛŮ: 

ǒ ɄŮɟɑˊŰɤůɖ Űɖɠ əŬŰŬɔɟŬűɐɠ ŭŮŭɞɛɏɜɤɜ: Ƀ Server ŭɏɢŮŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ Űɞɡ 
ůŰɏɚɜŮɘ ɖ ŮűŬɟɛɞɔɐ Android əŬɘ ŰŬ ŬˊɞɗɖəŮɨŮɘ ůŰɞɜ əŬŰɎɚɖɚɞ ˊɑɜŬəŬ Űɖɠ ɓɎůɖɠ 
ŭŮŭɞɛɏɜɤɜ. ɄŬɟŬˊɎɜɤ ɚŮˊŰɞɛɏɟŮɘŮɠ ɗŬ ŬɜŬűŮɟɗɞɨɜ ůŰɞ ŮˊɧɛŮɜɞ ɡˊɞəŮűɎɚŬɘɞ 
Űɞɡ Ůɜ ɚɧɔɤ əŬűŬɚŬɑɞɡ. 

ǒ ɄŮɟɑˊŰɤůɖ ŬˊɞůŰɞɚɐɠ ɔɟɖɔɞɟɧŰŮɟɖɠ ŭɘŬŭɟɞɛɐɠ: Ƀ Server ŬˊɞŭɏɢŮŰŬɘ Ŭˊɧ 
əɎˊɞɘɞɜ ɢɟɐůŰɖ ɛɘŬ ŮɟɩŰɖůɖ ɔɘŬ ɛɘŬ ŭɘŬŭɟɞɛɐ ɖ ɞˊɞɑŬ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ 
ŰɟɏɢɞɡůŬ ŰɞˊɞɗŮůɑŬ Űɞɡ (longtitude,latitude) əŬɘ Űɖɜ ŰɞˊɞɗŮůɑŬ ůŰɖɜ ɞˊɞɑŬ ɗɏɚŮɘ 
ɜŬ əŬŰŮɡɗɡɜɗŮɑ. Ƀ Server ůŰɞ ůɖɛŮɑɞ ŬɡŰɧ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ Google Directions 
API ɓɟɑůəŮɘ 3 ŭɘŬŭɟɞɛɏɠ. Ⱥˊɘˊɚɏɞɜ əɟŬŰɎŮɘ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ ɛŮŰŬɓɚɖŰɏɠ Űɞɜ 
ŮəŰɘɛɩɛŮɜɞ ɢɟɧɜɞ ˊɞɡ ŮˊɘůŰɟɏűŮɘ Űɞ Google Maps Api ɔɘŬ Űɖɜ ŮəɎůŰɞŰŮ 
ŭɘŬŭɟɞɛɐ. Ƀ ŮəŰɘɛɩɛŮɜɞɠ ɢɟɧɜɞɠ Űɖɠ ŭɘŬŭɟɞɛɐɠ ɗŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŬɜ 
ˊŬɟɎɔɞɜŰŬɠ ůɡɛűɧɟɖůɖɠ. ŪŬ ůɡɔəɟɘɗŮɑ ɛŮ Űɞɜ ɢɟɧɜɞ ŮəŰɏɚŮůɖɠ ɛɘŬɠ ˊŬɟɧɛɞɘŬɠ 
ŰɟɞɢɘŬɠ ůɨɛűɤɜŬ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ɏɢɞɡɛŮ ůɡɚɚɏɝŮɘ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɘɜ Űɖɜ 
ɩɟŬ əŬɘ Űɖ ɛɏɟŬ ˊɞɡ ɏɢŮɘ ůɡɚɚŮɢɗŮɑ ɖ ŬɜŰɑůŰɞɘɢɖ ŰɟɞɢɘɎ. Ƀ Ŭɚɔɧɟɘɗɛɞɠ 
ŬɟɢɘəɎ,ŮɚɏɔɢŮɘ ůŰɖ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ Ŭɜ ɡˊɎɟɢɞɡɜ ˊŬɟɧɛɞɘŮɠ Űɟɞɢɘɏɠ Űɖɜ 
ůɡɔəŮəɟɘɛɏɜɖ ɩɟŬ əŬɘ ɛɏɟŬ. ȷɜ ɡˊɎɟɢɞɡɜ əŬɘ ɞ ˊŬɟɎɔɞɜŰŬɠ ůɡɛűɧɟɖůɖɠ ŮɑɜŬɘ 
ɛɘəɟɧɠ ŰɧŰŮ ɖ ůɡɜŰɞɛɧŰŮɟɖ Ŭˊɧ ŬɡŰɏɠ Űɘɠ Űɟɞɢɘɏɠ ˊɟɞŰŮɑɜŮŰŬɘ ůŰɞ ɢɟɐůŰɖ. ȷɜ ɞ 
ˊŬɟɎɔɞɜŰŬɠ ůɡɛűɧɟɖůɖɠ ŮɑɜŬɘ ɛŮɔɎɚɞɠ ŰɧŰŮ ŮˊɘɚɏɔɞɡɛŮ Űɖ ŭɘŬŭɟɞɛɐ ɛŮ Űɞ 
ɛɘəɟɧŰŮɟɞ ůɡɜɞɚɘəɧ ɢɟɧɜɞ. ɇɏɚɞɠ, ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ɡˊɎɟɢŮɘ ůŰɖ ɓɎůɖ ɛŬɠ 
əɎɞ́ɘŬ ˊŬɟɧɛɞɘŬ ŭɘŬŭɟɞɛɐ  ŮˊɘɚɏɔŮŰŬɘ ŬˊɚɎ ɖ əɞɜŰɘɜɧŰŮɟɖ ŭɘŬŭɟɞɛɐ ˊɞɡ ŭɑɜŮɘ 
Űɞ Google Maps  API. ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ŬˊɞůŰɏɚɚŮŰŬɘ ɖ  ˊɟɞŰŮɘɜɧɛŮɜɖ ŰŮɚɘəɐ 
ŭɘŬŭɟɞɛɐ ůŰɞɜ ɢɟɐůŰɖ ɛŮ Űɖ ɛɞɟűɐ ɛɖɜɨɛŬŰɞɠ JSON. 
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4.3.3 ɄŮɟɘɔɟŬűɐ ȸɎůɖɠ ȹŮŭɞɛɏɜɤɜ 

Tɞ ůɢɐɛŬ Űɖɠ MySQL ȸɎůɖɠ ȹŮŭɞɛɏɜɤɜ Űɖɠ ŮűŬɟɛɞɔɐɠ  ůŰɖɜ ˊɚŮɡɟɎ Űɞɡ Server ŮɑɜŬɘ 
Űɞ Ůɝɐɠ: 

 

 

ȺɘəɧɜŬ 12. ɆɢɐɛŬ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ŮűŬɟɛɞɔɐɠ 

 

 

ɆŰɖɜ ˊŬɟŬˊɎɜɤ ɓɎůɖ ˊŮɟɘɏɢɞɜŰŬɘ ɞɘ Ŭəɧɚɞɡɗɞɘ ˊɑɜŬəŮɠ: 

Streets 

Ƀ ˊɑɜŬəŬɠ Streets  ˊŮɟɘɏɢŮɘ ŰŬ ɞɜɧɛŬŰŬ Űɤɜ N ŭɟɧɛɤɜ ˊɞɡ ŮˊɘɚɏɢɗɖəŬɜ.  

StreetMarks 

Ƀ ˊɑɜŬəŬɠ Streets ůɡůɢŮŰɑɕŮŰŬɘ ɛŮ Űɞɜ ˊɑɜŬəŬ StreetMarks, ůŰɞɜ ɞˊɞɑɞ ŬˊɞɗɖəŮɨɞɜŰŬɘ 
ŰŬ ůɖɛŮɑŬ  ŮɜŭɘŬűɏɟɞɜŰɞɠ ˊɞɡ ɏɢɞɡɜ ɞɟɘůŰŮɑ. ȾɎɗŮ ůŰɞɘɢŮɑɞ Űɞɡ ˊɑɜŬəŬ ŬɡŰɞɨ 
ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ (Latitude,Longitude)  ŭɨɞ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ, Űɞ 
ɧɜɞɛŬ Űɞɡ ŭɟɧɛɞɡ ůŰɞɜ ɞˊɞɑɞ Ŭɜɐəɞɡɜ əŬɘ Űɞɜ ˊɟɞɓɚŮˊɧɛŮɜɞ ɢɟɧɜɞ ˊɞɡ ŭɑɜŮɘ  Űɞ 
Google Maps ɔɘŬ ŬɡŰɐ Űɖɜ ŬˊɧůŰŬůɖ. ɀŮ ɓɎůɖ ŰŬ ůŰɞɘɢŮɑŬ ŬɡŰɞɨ Űɞɡ ˊɑɜŬəŬ ɔɑɜŮŰŬɘ ɖ 
əŬŰŬɔɟŬűɐ Űɤɜ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɘɠ ŭɘŬŭɟɞɛɏɠ Űɤɜ ɢɟɖůŰɩɜ.  

TrafficData 

Ƀ ˊɑɜŬəŬɠ TrafficData ˊŮɟɘɏɢŮɘ ŰŬ əɡəɚɞűɞɟɘŬəɎ ŭŮŭɞɛɏɜŬ ˊɞɡ ɏɢɞɡɜ əŬŰŬɔɟŬűŮɑ. ɆŮ 
ŬɡŰɧɜ Űɞɜ ˊɑɜŬəŬ ŬˊɞɗɖəŮɨɞɜŰŬɘ ŭɡɎŭŮɠ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ ŰŬ ɞˊɞɑŬ ůŰɏɚɜɞɜŰŬɘ 
ɛɏůɤ Űɖɠ ŮűŬɟɛɞɔɐɠ Android ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ ɞ ɢɟɐůŰɖɠ ůŰɞ əɘɜɖŰɧ. Ƀ ˊɑɜŬəŬɠ ŬɡŰɧɠ 
ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ɛɞɜŬŭɘəɧ id, Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ(Latitude,Longitude)  Űɤɜ ŭɨɞ 
ɔŮɤɔɟŬűɘəɩɜ ůɖɛŮɑɤɜ,Űɘɠ ŰŬɢɨŰɖŰŮɠ Űɞɡ ɞɢɐɛŬŰɞɠ ɧŰŬɜ ŭɘɐɚɗŮ Ŭˊɧ ŰŬ ůɖɛŮɑŬ 
ŮɜŭɘŬűɏɟɞɜŰɞɠ, Űɞ ɢɟɧɜɞ ŭɘɏɚŮɡůɖɠ ŬɜɎɛŮůŬ ůŰŬ ŭɨɞ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ, Űɞ ŭɟɧɛɞ 
ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŰŬ ůɖɛŮɑŬ əŬɘ Űɞ timestamp.  
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Day (1-7) 

Ƀɘ ˊɑɜŬəŮɠ Day1 - Day7 ˊŮɟɘɏɢɞɡɜ ŰŬ ůɡɜɞɚɘəɎ əɡəɚɞűɞɟɘŬəɎ ŭŮŭɞɛɏɜŬ ɢɤɟɘůɛɏɜŬ ŬɜɎ 
ɖɛɏɟŬ əŬɘ ɕɩɜɖ ɩɟŬɠ. ɇɞ ɧɜɞɛŬ Day1 ŬɜŰɘůŰɞɘɢŮɑ ůŰɖ ȹŮɡŰɏɟŬ, Űɞ Day2 ůŰɖɜ ɇɟɑŰɖ 
əɚˊ. ȰŰůɘ ɧŰŬɜ ŮɘůɏɟɢŮŰŬɘ ůŰɞ Server ɛɘŬ ɜɏŬ ŭɘŬŭɟɞɛɐ Ŭˊɧ əɎˊɞɘɞ ɢɟɐůŰɖ 
ŬɜŰɘůŰɞɘɢɑɕŮŰŬɘ ůŰɞɜ ˊɑɜŬəŬ Űɖɠ ŬɜŰɑůŰɞɘɢɖɠ ɖɛɏɟŬɠ ůŰɖɜ ŬɜŰɑůŰɞɘɢɖ ɕɩɜɖ ɩɟŬɠ. ȷəɧɛŬ 
ɡˊɞɚɞɔɑɕŮŰŬɘ əŬɘ ŬˊɞɗɖəŮɨŮŰŬɘ ɛŮ əɎɗŮ ɜɏŬ ŮɘůŬɔɤɔɐ ɞ ɛɏůɞɠ ɧɟɞɠ Űɞɡ ɢɟɧɜɞɡ Űɖɠ 
ŮəɎůŰɞŰŮ ŭɘŬŭɟɞɛɐɠ. ɃɡůɘŬůŰɘəɎ ɔɘŬ əɎɗŮ ŭɡɎŭŬ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ ˊɞɡ 
ŬˊɞůŰɏɚɚɞɜŰŬɘ Ŭˊɧ Űɞ ɢɟɐůŰɖ ɛɏůɤ Űɖɠ ŭɘŬŭɟɞɛɐɠ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɑɖůŮ, ŬɜŬɜŮɩɜɏŰŬɘ 
ɞ ɛɏůɞɠ ɧɟɞɠ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŭɘŬŭɟɞɛɐɠ əŬɘ ŬɡɝɎɜŮŰŬɘ Űɞ ůɨɜɞɚɞ Űɤɜ ůɡɜɞɚɘəɩɜ 
əŬŰŬɔɟŬűɩɜ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŭɘŬŭɟɞɛɐɠ əŬŰɎ ɏɜŬ. Ƀ ˊɑɜŬəŬɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŰŬ 
Ůɝɐɠ ˊŮŭɑŬ: Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɤɜ ŭɨɞ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ,Űɞɜ Ŭɟɘɗɛɧ Űɤɜ 
ůɡɜɞɚɘəɩɜ əŬŰŬɔɟŬűɩɜ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŬˊɧůŰŬůɖɠ,Űɖɜ ɕɩɜɖ ɩɟŬɠ əŬɘ Űɞɜ ɛɏůɞ 
ɧɟɞ Űɞɡ ɢɟɧɜɞɡ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ŬˊɧůŰŬůɖɠ. 
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5. ȾȷɇȷũɅȷūȼ ȾɈȾȿɃūɃɅȽȷȾɋɁ ȹȺȹɃɀȺɁɋɁ 

5.1 GPS əŬɘ ɢɟɐůɖ Űɞɡ ůŰɖɜ əŬŰŬɔɟŬűɐ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ 

5.1.1  ũŮɜɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ GPS 

ɇɞ GPS (Global Positioning System), ɄŬɔəɧůɛɘɞ ɆɨůŰɖɛŬ ŪŮůɘɗŮůɑŬɠ ŮɑɜŬɘ ɏɜŬ 
ˊŬɔəɧůɛɘɞ ůɨůŰɖɛŬ ŮɜŰɞˊɘůɛɞɨ ɗɏůɖɠ (3-ȹ), ɢɟɧɜɞɡ əŬɘ ŰŬɢɨŰɖŰŬɠ ɔɘŬ ŬəɑɜɖŰɞ əŬɘ 
əɘɜɞɨɛŮɜɞ ŭɏəŰɖ ůŮ ˊɞɚɨ ɛɘəɟɧ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ (Ŭˊɧ ɛŮɟɘəɎ ŭŮɡŰŮɟɧɚŮˊŰŬ ɛɏɢɟɘ ɚɑɔŮɠ 
ɩɟŮɠ ŬɜɎɚɞɔŬ ɛŮ Űɞ Ůɑŭɞɠ Űɤɜ ŮűŬɟɛɞɔɩɜ). ɇɞ GPS ɓŬůɑɕŮŰŬɘ ůŮ ɏɜŬ "ˊɚɏɔɛŬ" 
ŮɘəɞůɘŰŮůůɏɟɤɜ ŭɞɟɡűɧɟɤɜ Űɖɠ ũɖɠ, ůŰɞɡɠ ɞˊɞɑɞɡɠ ɡˊɎɟɢɞɡɜ Ůɘŭɘəɏɠ ůɡůəŮɡɏɠ, ɞɘ 
ɞˊɞɑŮɠ ɞɜɞɛɎɕɞɜŰŬɘ "ŭɏəŰŮɠ GPS". Ƀɘ ŭɏəŰŮɠ ŬɡŰɞɑ ˊŬɟɏɢɞɡɜ ŬəɟɘɓŮɑɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ 
Űɖ ɗɏůɖ Ůɜɧɠ ůɖɛŮɑɞɡ, Űɞ ɡɣɧɛŮŰɟɧ Űɞɡ, Űɖɜ ŰŬɢɨŰɖŰŬ əŬɘ Űɖɜ əŬŰŮɨɗɡɜůɖ Űɖɠ əɑɜɖůɖɠ 
Űɞɡ. Ⱥˊɑůɖɠ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Ůɘŭɘəɧ ɚɞɔɘůɛɘəɞ ɢŬɟŰɞɔɟɎűɖůɖɠ ɛˊɞɟɞɨɜ ɜŬ 
ŬˊŮɘəɞɜɑůɞɡɜ ɔɟŬűɘəɎ Űɘɠ ˊɚɖɟɞűɞɟɑŮɠ ŬɡŰɏɠ. ɇɞ GPS ŬɟɢɘəɎ ŭɖɛɘɞɡɟɔɐɗɖəŮ 
ŬˊɞəɚŮɘůŰɘəɎ ɔɘŬ ůŰɟŬŰɘɤŰɘəɐ ɢɟɐůɖ əŬɘ ŬɜɐəŮ ůŰɖ ŭɘəŬɘɞŭɞůɑŬ Űɞɡ ŬɛŮɟɘəŬɜɘəɞɨ 
ɈˊɞɡɟɔŮɑɞɡ Ⱥɗɜɘəɐɠ ȯɛɡɜŬɠ.  ȷˊŬɘŰɐɗɖəŬɜ ŬɟəŮŰɏɠ ŭŮəŬŮŰɑŮɠ, ɛɏɢɟɘ ŭɖɚŬŭɐ ŰŬ ɛɏůŬ 
Űɖɠ ŭŮəŬŮŰɑŬɠ Űɞɡ 1990, ɩůŰŮ Űɞ ůɨůŰɖɛŬ GPS ɜŬ ŮɝŮɚɘɢɗŮɑ, ɜŬ ɔɑɜŮɘ ɘŭɘŬɑŰŮɟŬ Ŭəɟɘɓɏɠ 
əŬɘ ɜŬ ŬɟɢɑůŮɘ ɜŬ ŭɘŬŰɑɗŮŰŬɘ ɔɘŬ ŮɚŮɨɗŮɟɖ ɢɟɐůɖ Ŭˊɧ Űɞ Ůɡɟɨ əɞɘɜɧ.    

ɇŬ ŰŮɚŮɡŰŬɑŬ ɢɟɧɜɘŬ  ˊŬɟɞɡůɘɎɕŮŰŬɘ  ɛŮɔɎɚɖ ŮɝɎˊɚɤůɖ Űɖɠ ɢɟɐůɖɠ Űɞɡ GPS, ɖ ɞˊɞɑŬ 
ɞűŮɑɚŮŰŬɘ ůŰɖ ŭɘɎŭɞůɖ Űɤɜ ɞɘəɞɜɞɛɘəɎ ˊɟɞůɘŰɩɜ, űɞɟɖŰɩɜ ŭŮəŰɩɜ GPS ɔɘŬ ˊŮɕɞɨɠ ɐ 
ɞɢɐɛŬŰŬ əŬɘ Űɤɜ ɔŮɜɘəɩɜ ɡˊɞɚɞɔɘůŰɘəɩɜ ůɡůəŮɡɩɜ (ɧˊɤɠ ŰŬ PDA) ɛŮ ŮɜůɤɛŬŰɤɛɏɜɞ 
ŭɏəŰɖ GPS. ɆɡɔəŮəɟɘɛɏɜŬ Űɞ GPS  ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮɡɟɨŰŮɟŬ ɔɘŬ Űɖɜ ˊɚɞɐɔɖůɖ ˊɎɜɤ 
ůŮ ɏɜŬ ɢɎɟŰɖ. ũɘŬ ɜŬ ɏɢɞɡɛŮ ɏɜŬɜ ˊɚɞɖɔɧ ůŰɞ ŬɡŰɞəɑɜɖŰɞ, ŬɟəŮɑ ɜŬ ŮűɞŭɘŬůŰɞɨɛŮ ɛŮ ɛɑŬ 
əŬŰɎɚɚɖɚɖ ůɡůəŮɡɐ ɖ ɞˊɞɑŬ ɜŬ ɏɢŮɘ ŮɜůɤɛŬŰɤɛɏɜɞ GPS. ȷˊɧ Űɖɜ ŭŮəŬŮŰɑŬ Űɞɡ 1990, 
ˊɞɚɚɞɑ əŬŰŬůəŮɡŬůŰɏɠ ŬɡŰɞəɘɜɐŰɤɜ ɎɟɢɘůŬɜ ɜŬ ŰɞˊɞɗŮŰɞɨɜ ůŰɖɜ əŮɜŰɟɘəɐ əɞɜůɧɚŬ Űɞɡ 
ŬɡŰɞəɘɜɐŰɞɡ ɛɑŬ ɞɗɧɜɖ, ɖ ɞˊɞɑŬ ŮəŰɧɠ Ŭˊɧ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ Ŭűɞɟɞɨɜ ůŰɞ ŬɡŰɞəɑɜɖŰɞ 
(ɟŬŭɘɧűɤɜɞ,əŬŰŬɜɎɚɤůɖ,ɡˊɞɚɞɔɘůŰɐɠ ŰŬɝɘŭɘɞɨ əŰɚ.), ɛˊɞɟŮɑ ɜŬ ɛŮŰŬŰɟŬˊŮɑ əŬɘ ůŮ 
ˊɚɞɖɔɧ. ũɘŬ ɜŬ ɔɑɜŮɘ ɓɏɓŬɘŬ ŬɡŰɧ, ɞ ɞŭɖɔɧɠ ˊɟɏˊŮɘ ɜŬ ɏɢŮɘ ŮűɞŭɘŬůŰŮɑ ɛŮ Űɞɜ 
ŬˊŬɟŬɑŰɖŰɞ Ůɝɞˊɚɘůɛɧ (GPS, ɛɞɜɎŭŬ, əŮɟŬɑŬ əŰɚ).  

Ⱥˊɘˊɚɏɞɜ ɞ ɞŭɖɔɧɠ ˊɟɏˊŮɘ ɜŬ ŮɜůɤɛŬŰɩůŮɘ ůŰɖ ůɡůəŮɡɐ ɛŮ əɎˊɞɘɞɜ Űɟɧˊɞ Űɞɡɠ 
ɢɎɟŰŮɠ ˊɞɡ Űɞɜ Ŭűɞɟɞɨɜ. ūɡůɘəɎ ɧɚŬ ŰŬ ˊŬɟŬˊɎɜɤ ˊɚɏɞɜ ŮɜůɤɛŬŰɩɜɞɜŰŬɘ ůŮ ɛɑŬ 
ůɡůəŮɡɐ-ˊɚɞɖɔɧ (űɞɟɖŰɧ ɡˊɞɚɞɔɘůŰɐɠ Űůɏˊɖɠ , ɏɜŬ ɟɞɚɧɘ ɐ ŬəɧɛŬ ˊɘɞ ˊɟɧůűŬŰŬ 
ɏɜŬ ñɏɝɡˊɜɞò əɘɜɖŰɧ Űɖɚɏűɤɜɞ smartphone) Űɞ ɞˊɞɑɞ ŰɞˊɞɗŮŰɐŰŬɘ ůŮ əɎˊɞɘɞ ɓɞɚɘəɧ 
ɔɘŬ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɐ Űɞɡ ůɖɛŮɑɞ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ ŬɡŰɞəɘɜɐŰɞɡ, ɩůŰŮ ɜŬ 
əŬɗɞŭɖɔŮɑŰŬɘ Ŭˊɧ ŬɡŰɧ. ɇɞ ˊɚŮɞɜɏəŰɖɛŬ Űɖɠ əɘɜɖŰɐɠ ůɡůəŮɡɐɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑ Űɞ 
GPS ŮɑɜŬɘ ɖ űɞɟɖŰɧŰɖŰŬ Űɖɠ, ŮəŰɧɠ Ŭˊɧ Űɞ ŬɡŰɞəɑɜɖŰɞ, ɛˊɞɟŮɑ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ Ŭˊɧ 
Űɞɜ əɎŰɞɢɞ Űɞɡ əŬɘ Ŭɚɚɞɨ,ŭɖɚŬŭɐ ɔɘŬ ɛɘŬ ŭɘŬŭɟɞɛɐ ɛŮ ŰŬ ˊɧŭɘŬ, ůŮ ɏɜŬ ůəɎűɞɠ əŰɚ.. 

5.1.2 GPS ůŰɘɠ ůɡůəŮɡɏɠ ANDROID 

ȳˊɤɠ ŬɜŬűɏɟŮŰŬɘ əŬɘ ˊŬɟŬˊɎɜɤ, ůɖɛŬɜŰɘəɐ Ůɝɏɚɘɝɖ Űɞɡ GPS ɐŰŬɜ ɖ ŮɜůɤɛɎŰɤůɖ Űɞɡ 
ůŮ űɞɟɖŰɏɠ ůɡůəŮɡɏɠ ɛŮ əɨɟɘɞ ůŰɧɢɞ Űɖɜ ˊɚɞɐɔɖůɖ ɢɟɐůŰɖ Űɞɡɠ. Ƀɘ űɞɟɖŰɏɠ ůɡůəŮɡɏɠ 
GPS ɔɜɩɟɘůŬɜ ŮˊɘŰɡɢɑŬ əŬɘ ɞɘ ˊɤɚɐůŮɘɠ Űɞɡɠ ɏűŰŬůŬɜ ůŰɞ ŬˊɧɔŮɘɞ Űɞɡɠ ůŰŬ ɛɏůŬ Űɖɠ 
ŭŮəŬŮŰɑŬɠ Űɞɡ 2000. ɇɞ ŭŮɨŰŮɟɞ ŰŮɟɎůŰɘɞ ɓɐɛŬ Űɖɠ ŰŮɢɜɞɚɞɔɑŬɠ GPS ɐɟɗŮ ɚɑɔɞ 
ŬɟɔɧŰŮɟŬ, ɛŮ Űɖɜ Ůɝɏɚɘɝɖ Űɤɜ ɏɝɡˊɜɤɜ əɘɜɖŰɩɜ (smartphones) əŬɘ Űɖɜ ŮɜůɤɛɎŰɤůɖ Űɖɠ 
ůŮ ŬɡŰɎ . ȰŰůɘ ɞɘ űɞɟɖŰɏɠ ůɡůəŮɡɏɠ GPS ɎɟɢɘůŬɜ ɜŬ ˊŬɟŬɔəɤɜɑɕɞɜŰŬɘ əŬɗɩɠ ɧɚɞ əŬɘ 
ˊŮɟɘůůɧŰŮɟŮɠ ŮűŬɟɛɞɔɏɠ ˊɚɞɐɔɖůɖɠ ɔɘŬ smartphones ɏəŬɜŬɜ Űɖɜ ŮɛűɎɜɘůɖ Űɞɡɠ.   
ȺˊŮɘŭɐ ɖ ŰɞˊɞɗŮůɑŬ Űɖɠ ůɡůəŮɡɐɠ ɛˊɞɟŮɑ ɜŬ űŬɜŮɑ ɢɟɐůɘɛɖ ůŮ ˊɚɐɗɞɠ ŮűŬɟɛɞɔɩɜ, Űɞ 
GPS ŮɑɜŬɘ ɏɜŬ ɓŬůɘəɧ ŮɟɔŬɚŮɑɞ Űɤɜ smartphones əŬɘ ɞɘ əŬŰŬůəŮɡŬůŰɏɠ Űɤɜ 
ɚŮɘŰɞɡɟɔɘəɩɜ Űɞɡɠ ůɡůŰɖɛɎŰɤɜ ɏɢɞɡɜ ˊɟɞɜɞɐůŮɘ ɜŬ ˊŬɟɏɢɞɡɜ ůŰɞɡɠ ˊɟɞɔɟŬɛɛŬŰɘůŰɏɠ 

http://el.wikipedia.org/wiki/%CE%93%CE%B7
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ŮűŬɟɛɞɔɩɜ Űɘɠ əŬŰɎɚɚɖɚŮɠ ɓɘɓɚɘɞɗɐəŮɠ ɔɘŬ Űɖ ɢɟɐůɖ Űɞɡ. ɇɞ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ 
ȷndroid ŭɘŬɗɏŰŮɘ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ˊŬəɏŰŬ(packages) ɔɘŬ ɢɟɐůɖ ɧɚɤɜ Űɤɜ ɚŮɘŰɞɡɟɔɘɩɜ Űɞɡ 
GPS. 

To Android ŭɑɜŮɘ ůŰɘɠ ŮűŬɟɛɞɔɏɠ ˊɟɧůɓŬůɖ ůŰɘɠ ɡˊɖɟŮůɑŮɠ ŰɞˊɞɗŮůɑŬɠ Űɖɠ ůɡůəŮɡɐɠ 
ɛɏůɤ Űɤɜ əɚɎůŮɤɜ Űɞɡ ˊŬəɏŰɞɡ android.location. ɇɞ ɓŬůɘəɧ ŬɜŰɘəŮɑɛŮɜɞ Űɞɡ 
framework ŮɑɜŬɘ ɖ ɡˊɖɟŮůɑŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ LocationManager, ɖ ɞˊɞɑŬ ŮˊɘŰɟɏˊŮɘ ůŰŬ 
APIs ɜŬ ˊɟɞůŭɘɞɟɑůɞɡɜ Űɖ ɗɏůɖ əŬɘ Űɖɜ əŬŰŮɨɗɡɜůɖ Űɖɠ ůɡůəŮɡɐɠ (Ŭɜ ŬɡŰɎ ŮɑɜŬɘ 
ŭɘŬɗɏůɘɛŬ).  

ɇŬ ŮɟɔŬɚŮɑŬ ˊɞɡ ˊɟɞůűɏɟŮɘ Űɞ Android ɔɘŬ Űɖɜ ŮɨɟŮůɖ Űɖɠ ŰɞˊɞɗŮůɑŬɠ Űɖɠ ůɡůəŮɡɐɠ 
ɛɏůɤ Űɖɠ ɓɘɓɚɘɞɗɐəɖɠ android.location, ůɡɜɞˊŰɘəɎ ŮɑɜŬɘ: 

LocationListener ɇɞ ůɡɔəŮəɟɘɛɏɜɞ Interface ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 
ɔɘŬ Űɖɜ Ŭˊɞŭɞɢɐ ŮɘŭɞˊɞɘɐůŮɤɜ Ŭˊɧ Űɞɜ 
LocationManager ɧŰŬɜ ɖ ŰɞˊɞɗŮůɑŬ Űɞɡ 
ɢɟɐůŰɖ ŬɚɚɎɕŮɘ.  

Location ȷˊɞŰŮɚŮɑ ɛɘŬ əɚɎůɖ ŭŮŭɞɛɏɜɤɜ ɖ ɞˊɞɑŬ 
ŬɜŬˊŬɟɘůŰɎ ɛɘŬ ɔŮɤɔɟŬűɘəɐ ŰɞˊɞɗŮůɑŬ. 

LocationManager ȷɡŰɐ ɖ əɚɎůɖ ˊŬɟɏɢŮɘ ˊɟɧůɓŬůɖ ůŰɘɠ 
ɡˊɖɟŮůɑŮɠ ŰɞˊɞɗŮůɑŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

LocationProvider ȷˊɞŰŮɚɏɘ ɛɘŬ ɡˊŮɟəɚɎůɖ ɔɘŬ ˊŬɟɧɢɞɡɠ 
ŰɞˊɞɗŮůɑŬɠ. 

ɄɑɜŬəŬɠ 1: ȺɟɔŬɚŮɑŬ Android ɔɘŬ ŮɨɟŮůɖ ŰɞˊɞɗŮůɑŬɠ 

ȳˊɤɠ əŬɘ ɎɚɚŮɠ ɡˊɖɟŮůɑŮɠ ůɡůŰɐɛŬŰɞɠ, ɞ LocationManager ŬˊŬɘŰŮɑ Ŭɟɢɘəɞˊɞɑɖůɖ. ȼ 
ŮűŬɟɛɞɔɐ ɗŬ ɕɖŰɐůŮɘ ɏɜŬ ůŰɘɔɛɘɧŰɡˊɞ Ŭˊɧ Űɞ ůɨůŰɖɛŬ əŬɚɩɜŰŬɠ Űɖɜ getSystemService 
(Context.LOCATION_SERVICE). ȼ ɛɏɗɞŭɞɠ ŮˊɘůŰɟɏűŮɘ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ 
ůŮ ɏɜŬ ůŰɘɔɛɘɧŰɡˊɞ Űɞɡ LocationManager. Ⱥűɧůɞɜ, ɖ ŮűŬɟɛɞɔɐ ŭɖɛɘɞɡɟɔɐůŮɘ ɏɜŬ 
ŬɜŰɘəŮɑɛŮɜɞ LocationManager, ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ əɎɜŮɘ ŰɟɑŬ ˊɟɎɔɛŬŰŬ: 

ǒ ȺɟɩŰɖɛŬ ɔɘŬ Űɖ ɚɑůŰŬ ɧɚɤɜ Űɤɜ LocationProviders (ˊŬɟɧɢɞɡɠ ŰɞˊɞɗŮůɑŬɠ) ɔɘŬ 
Űɖɜ ŰŮɚŮɡŰŬɑŬ ɔɜɤůŰɐ ɗɏůɖ Űɞɡ ɢɟɐůŰɖ. 

ǒ  ȰɜŬɟɝɖ / əŬŰɎɟɔɖůɖ ˊŮɟɘɞŭɘəɩɜ ŮɜɖɛŮɟɩůŮɤɜ ɔɘŬ Űɖɜ ŰɟɏɢɞɡůŬ ŰɞˊɞɗŮůɑŬ Űɞɡ 
ɢɟɐůŰɖ Ŭˊɧ ɏɜŬɜ ˊɎɟɞɢɞ ŰɞˊɞɗŮůɑŬɠ (ˊɞɡ əŬɗɞɟɑɕɞɜŰŬɘ ŮɑŰŮ Ŭˊɧ ŰŬ əɟɘŰɐɟɘŬ ɐ 
Űɞ ɧɜɞɛŬ). 

ǒ Ⱥˊɘɚɞɔɐ ɔɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮűŬɟɛɞɔɐɠ ŮɎɜ ɖ ůɡůəŮɡɐ ɏɟɢŮŰŬɘ ůŮ 
ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ŬˊɧůŰŬůɖ (ˊɞɡ ɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ ŬəŰɑɜŬ ůŮ ɛɏŰɟŬ) ɛɘŬɠ 
ŭŮŭɞɛɏɜɖɠ ŰɞˊɞɗŮůɑŬɠ (ɛŮ ɔŮɤɔɟŬűɘəɏɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ latitude / longitude). [9] 

5.2 Ƀɟɘůɛɧɠ ɆɖɛŮɑɤɜ ȺɜŭɘŬűɏɟɞɜŰɞɠ 

5.2.1 ũŮɜɘəɏɠ ɄɚɖɟɞűɞɟɑŮɠ ɆɖɛŮɑɤɜ ȺɜŭɘŬűɏɟɞɜŰɞɠ 

ɆŰɞ Ŭɟɢɘəɧ ůŰɎŭɘɞ Űɞɡ ůɢŮŭɘŬůɛɞɨ Űɖɠ ŮűŬɟɛɞɔɐɠ ŮˊɘɚɏɢɗɖəŬɜ əɎˊɞɘŮɠ əŮɜŰɟɘəɏɠ 
ɞŭɘəɏɠ ŬɟŰɖɟɑŮɠ ɛŮ ůəɞˊɧ Űɖɜ əŬŰŬɔɟŬűɐ Űɤɜ əɡəɚɞűɞɟɘŬəɩɜ Űɞɡɠ ŭŮŭɞɛɏɜɤɜ, ŰŬ 
ɞˊɞɑŬ ŬˊɞŰɏɚŮůŬɜ Űɞ ŭŮɑɔɛŬ Űɤɜ ɛŮŰɏˊŮɘŰŬ ˊŮɘɟŬɛɎŰɤɜ. ȾɎˊɞɘŮɠ Ŭˊɧ Űɘɠ əŮɜŰɟɘəɏɠ 
ɞŭɘəɏɠ ŬɟŰɖɟɑŮɠ ˊɞɡ ŮˊɘɚɏɢɗɖəŬɜ ɐŰŬɜ ɞɘ Ůɝɐɠ: {ɄŬŰɖůɑɤɜ, ȾɖűɘůɑŬɠ, ɄŬɜŮˊɘůŰɖɛɑɞɡ, 
ȷəŬŭɖɛɑŬɠ, ȿŮɤűɧɟɞɠ ȷɚŮɝɎɜŭɟŬɠ, əɚˊ.} ũɘŬ Űɖɜ Ůˊɘɚɞɔɐ ɛɘŬɠ ɞŭɘəɐɠ ŬɟŰɖɟɑŬɠ ɛŮ 
ůəɞˊɧ Űɖɜ əŬŰŬɔɟŬűɐ Űɤɜ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ ˊɟɏˊŮɘ ɜŬ ɞɟɘůŰɞɨɜ  ůɖɛŮɑŬ 

http://developer.android.com/reference/android/location/LocationListener.html
http://developer.android.com/reference/android/location/Location.html
http://developer.android.com/reference/android/location/LocationManager.html
http://developer.android.com/reference/android/location/LocationProvider.html


Ⱥˊɘɚɞɔɐ ȸɏɚŰɘůŰɖɠ ȹɘŬŭɟɞɛɐɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ əŬŰŬɔɟŬűɐ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ əɘɜɖŰɩɜ ůɡůəŮɡɩɜ 

Ɂ. ȿɎɟɘɞɠ, ɉ. ɀɖŰŬŰɎəɖɠ 

   40 

ŮɜŭɘŬűɏɟɞɜŰɞɠ ˊɎɜɤ ůŮ ŬɡŰɐ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ əɎˊɞɘŬ ŮɜŭŮɘəŰɘəɎ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ 
ɔɘŬ Űɖɜ ɞŭɧ ɄŬɜŮˊɘůŰɖɛɑɞɡ ŮɑɜŬɘ ŰŬ Ůɝɐɠ: 

 

 

ȺɘəɧɜŬ 13: ȺɜŭŮɘəŰɘəɎ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ 

ɇɞ ɓŬůɘəɧ əɟɘŰɐɟɘɞ Űɖɠ Ůˊɘɚɞɔɐɠ Űɤɜ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ (ˊɢ. ȷ əŬɘ ȸ) ŮɑɜŬɘ ˊɤɠ ɖ 
ŰɞˊɞɗŮůɑŬ Űɞɡ ůɖɛŮɑɞɡ ˊɟɏˊŮɘ ɜŬ ɓɟɑůəŮŰŬɘ əɞɜŰɎ ůŮ ɛɘŬ ɞŭɘəɐ ŭɘŬůŰŬɨɟɤůɖ ŭɘɧŰɘ Űɞ 
Google Maps API   ŮˊɘɚɏɔŮɘ ŰŬ ŭɘəɎ Űɞɡ ůɖɛŮɑŬ ůŮ ŭɘŬůŰŬɡɟɩůŮɘɠ. ɀŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ 
ɧŰŬɜ ɏɜŬ ɧɢɖɛŬ ˊŮɟɜɎŮɘ Ŭˊɧ ŰŬ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ əŬŰŬɔɟɎűŮŰŬɘ ɞ ɢɟɧɜɞɠ ŬɜɎɛŮůŬ 
ůŰɘɠ ŭɡɎŭŮɠ ŬɡŰɩɜ. 

 

5.2.2 ȹɖɛɘɞɡɟɔɑŬ  ȸɎůɖɠ ȹŮŭɞɛɏɜɤɜ Ƀŭɘəɩɜ ȷɝɧɜɤɜ əŬɘ ɆɖɛŮɑɤɜ ȺɜŭɘŬűɏɟɞɜŰɞɠ 

ũɘŬ Űɖɜ ŬˊɞɗɐəŮɡůɖ Űɤɜ ɞŭɘəɩɜ Ŭɝɧɜɤɜ əŬɘ Űɤɜ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ 
ŭɖɛɘɞɡɟɔɐɗɖəŮ ɛɘŬ ɓɎůɖ ŭŮŭɞɛɏɜɤɜ MySQL ɛŮ ɧɜɞɛŬ ñTrafficò. ȷɡŰɐ ˊŮɟɘɏɢŮɘ Űɞɜ 
ˊɑɜŬəŬ ñStreetsò,  ɞ ɞˊɞɑɞɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɏɜŬ ˊŮŭɑɞ (Name) ůŰɞ ɞˊɞɑɞ ŬˊɞɗɖəŮɨŮŰŬɘ 
Űɞ ɧɜɞɛŬ Űɞɡ ŮəɎůŰɞŰŮ ŭɟɧɛɞɡ ˊɞɡ ŮˊɘɚɏɔŮŰŬɘ ɔɘŬ ŮɘůŬɔɤɔɐ  ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ. 
ȰɜŬ ŮɜŭŮɘəŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ Űɞɡ ˊɑɜŬəŬ ŮɑɜŬɘ Űɞ Ůɝɐɠ: 

 

 

ȺɘəɧɜŬ 14:ɄɑɜŬəŬɠ Streets Űɖɠ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ 
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ȷəɧɛŬ, ɡˊɎɟɢŮɘ ɞ ˊɑɜŬəŬɠ ñStreetMarksò ɞ ɞˊɞɑɞɠ ˊŮɟɘɏɢŮɘ ŰŬ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ  
ˊɞɡ ɏɢɞɡɜ ɞɟɘůŰŮɑ ŬɜɎ ŭɡɎŭŮɠ, ůɡůɢŮŰɑɕɞɜŰŬɠ ŰŬ ɛŮ Űɞ ŭɟɧɛɞ ˊɞɡ Ŭɜɐəɞɡɜ. ɇŬ ůɖɛŮɑŬ 
ŮɘůɎɔɞɜŰŬɘ ůŮ ŭɡɎŭŮɠ ŭɘɧŰɘ ůɡɔəɟɑɜɞɜŰŬɘ ɞɘ ɢɟɧɜɞɘ ŬɜɎɛŮůŬ ůŰɘɠ ŭɡɎŭŮɠ ůɖɛŮɑɤɜ 
ŮɜŭɘŬűɏɟɞɜŰɞɠ ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɓɟŮɗŮɑ Űɞ ɛɏɔŮɗɞɠ Űɖɠ əɑɜɖůɖɠ. ɆɡɔəŮəɟɘɛɏɜŬ ɞ ˊɑɜŬəŬɠ 
ˊŮɟɘɏɢŮɘ ŰŬ Ůɝɐɠ ˊŮŭɑŬ: 

 

StreetName ɇɞ ɧɜɞɛŬ Űɞɡ ŭɟɧɛɞɡ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ŰŬ ůɖɛŮɑŬ 
ŮɜŭɘŬűɏɟɞɜŰɞɠ 

latidude1 ȼ ůɡɜŰŮŰŬɔɛɏɜɖ ˊɎɜɤ ůŰɞɜ ɎɝɞɜŬ x Űɞɡ 1ɞɡ ůɖɛŮɑɞɡ 

longitude1 ȼ ůɡɜŰŮŰŬɔɛɏɜɖ ˊɎɜɤ ůŰɞɜ ɎɝɞɜŬ y Űɞɡ 1ɞɡ ůɖɛŮɑɞɡ 

latidude2 ȼ ůɡɜŰŮŰŬɔɛɏɜɖ ˊɎɜɤ ůŰɞɜ ɎɝɞɜŬ x Űɞɡ 2ɞɡ ůɖɛŮɑɞɡ 

longitude2 ȼ ůɡɜŰŮŰŬɔɛɏɜɖ ˊɎɜɤ ůŰɞɜ ɎɝɞɜŬ y Űɞɡ 2ɞɡ ůɖɛŮɑɞɡ 

time Ƀ ŮɜŭŮɘəŰɘəɧɠ ɢɟɧɜɞɠ ˊɞɡ ɛŬɠ ŭɑɜŮɘ Google Maps Api ɔɘŬ Űɖɜ 
ŬˊɧůŰŬůɖ Űɤɜ ŭɨɞ ůɖɛŮɑɤɜ. Ƀ ɢɟɧɜɞɠ ɡˊɞɚɞɔɑɕŮŰŬɘ ɓɎůɖ 
Űɤɜ ɞɟɑɤɜ ŰŬɢɨŰɖŰŬɠ Űɞɡ ŮəɎůŰɞŰŮ ŭɟɧɛɞɡ. 

ɄɑɜŬəŬɠ 2: ȷɜɎɚɡůɖ ˊɑɜŬəŬ StreetMarks 

 

ȼ ɛɞɟűɐ ɛŮ Űɖɜ ɞˊɞɑŬ ŬˊɞɗɖəŮɨɞɜŰŬɘ ŰŬ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ ŮɑɜŬɘ ɖ Ůɝɐɠ: 

ǒ ɃɟɑɕŮŰŬɘ ɞ ŭɟɧɛɞɠ ůŰɞɜ ɞˊɞɑɞ ɗŬ ˊŮɟɘɏɢɞɜŰŬɘ ŰŬ ůɖɛŮɑŬ ŮɜŭɘŬűɏɟɞɜŰɞɠ ˊɟɞɠ 
ŮɘůŬɔɤɔɐ. ȰˊŮɘŰŬ ŬˊɞɗɖəŮɨŮŰŬɘ Űɞ ɧɜɞɛŬ Űɞɡ ůŰɞ ˊŮŭɑɞ StreetName 

ǒ ȺɘůɎɔɞɜŰŬɘ ɞɘ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡ ˊɟɩŰɞɡ ůɖɛŮɑɞɡ (latitude1,longitude1) 

ǒ ȺɘůɎɔɞɜŰŬɘ ɞɘ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡ ŭŮɨŰŮɟɞɡ ůɖɛŮɑɞɡ (latitude2,longitude2) 

ǒ ȺɘůɎɔŮŰŬɘ ɞ ˊɟɞɓɚŮˊɧɛŮɜɞɠ ɢɟɧɜɞɠ ˊɞɡ ŮˊɘůŰɟɏűŮɘ Űɞ Google Maps API ɔɘŬ Űɖɜ 
ŬˊɧůŰŬůɖ Űɤɜ ŭɨɞ ůɖɛŮɑɤɜ ŮɜŭɘŬűɏɟɞɜŰɞɠ 
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ȰɜŬ ŮɜŭŮɘəŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ Űɞɡ ˊɑɜŬəŬ StreetMarks ŮɑɜŬɘ Űɞ Ůɝɐɠ: 

 

 

ȺɘəɧɜŬ 15:ɄɑɜŬəŬɠ Street Marks ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ 

5.3 ɄŮɟɘɔɟŬűɐ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ əŬŰŬɔɟŬűɐ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ  

5.3.1 ȾŬŰŬɔɟŬűɐ əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ ɛɏůɤ ŮűŬɟɛɞɔɐɠ Android 

ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ, Űo ˊɟɩŰɞ ůəɏɚɞɠ Űɖɠ ŮűŬɟɛɞɔɐɠ ŬűɞɟɎ Űɖɜ əŬŰŬɔɟŬűɐ 
əɡəɚɞűɞɟɘŬəɩɜ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞ ɢɟɐůŰɖ. ȷɡŰɧ ɞ ɢɟɐůŰɖɠ ɛˊɞɟŮɑ ɜŬ Űɞ ŮˊɘŰɨɢŮɘ ŮɑŰŮ 
ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ɝŮɢɤɟɘůŰɐɠ ɚŮɘŰɞɡɟɔɑŬɠ ñMonitor Trackò Űɖɜ ɞˊɞɑŬ ŮˊɘɚɏɔŮɘ Ŭˊɧ Űɞ 
əŮɜŰɟɘəɧ ɛŮɜɞɨ əŬɘ ɏɢŮɘ ɤɠ ŬˊɞəɚŮɘůŰɘəɐ ɚŮɘŰɞɡɟɔɑŬ Űɖɜ əŬŰŬɔɟŬűɐ ŭŮŭɞɛɏɜɤɜ, ŮɑŰŮ 
əŬŰɎ Űɖ ɚŮɘŰɞɡɟɔɑŬ ŮɨɟŮůɖɠ ŭɘŬŭɟɞɛɐɠ ñFind Routeò ůŰɖɜ ɞˊɞɑŬ Ůűɧůɞɜ ɓɟŮɗŮɑ ɖ 
ɓɏɚŰɘůŰɖ ŭɘŬŭɟɞɛɐ əŬŰŬɔɟɎűŮŰŬɘ ɖ ˊɞɟŮɑŬ Űɞɡ ɢɟɐůŰɖ. 

 

ȺɘəɧɜŬ 16:Ⱥˊɘɚɞɔɐ Monitor Track Ŭˊɧ əŮɜŰɟɘəɧ ɛŮɜɞɨ 

Tɞ xml ŬɟɢŮɑɞ ˊɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŰɖɜ ŮɘəɧɜŬ Űɞɡ əŮɜŰɟɘəɞɨ ɛŮɜɞɨ ɞɜɞɛɎɕŮŰŬɘ 
activity_main.xml. ɆŮ ŬɡŰɧ Űɞ ŬɟɢŮɑɞ ɏɢɞɡɜ ɞɟɘůŰŮɑ ɧůŬ űŬɑɜɞɜŰŬɘ ůŰɖɜ ŮɘəɧɜŬ Űɞɡ 
əŮɜŰɟɘəɞɨ ɛŮɜɞɨ Űɖɠ ŮűŬɟɛɞɔɐɠ. ȹɖɚŬŭɐ ɖ ŮɘəɧɜŬ űɧɜŰɞɡ, ɖ ŮˊɘəŮűŬɚɑŭŬ əŬɘ ŰŬ əɞɡɛˊɘɎ 
ɛŮ ŰŬ ɞˊɞɑŬ ŬɚɚɖɚŮˊɘŭɟɎ ɞ ɢɟɐůŰɖɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ Űɞ əɞɡɛˊɑ ñMonitor Trackò 
ɞɟɑɕŮŰŬɘ: 
































































