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Development of Augmented Reality Walking Navigation App

using Dijkstra Algorithm

Cho-Hui Jeong”, Myung-Suk Lee™*

Abstract

There are a variety of apps that are finding their way. And in car navigation, we launched a

product that reflects Augmented Reality technology this year. However, existing apps have problems.

It is implemented in 2D or 3D, has a large error range because it has been modified in most

vehicles, is not updated in real time, and car augmented reality navigation is a vehicle, and a

separate device is required, etc. In this study, we implemented a smartphone app for walking

directions using augmented reality, and made it possible to intuitively use a route service from a user

's location to a destination. The Dijkstra algorithm is applied to calculate the shortest path to solve

the problem of finding the route with the least cost. By using this application, it is possible to use

the route search service even in a data—free environment, to solve the inconvenience of the language

barrier, and to update in real time, so that the latest information can be always maintained. In the

future, we want to develop an app that can be commercialized by using a character in the path to

promote it.
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[I. Background

1. Augmented Reality
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2. Gyro Sensor of Android
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Fig. 1. Direction for Measuring Accelerometer and Gyro

Sensor (EX:LG CNC)
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3. GPS(Global Positioning System)
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Fig. 3. Actual Appearance

FIPAE P20 AZSHE 2 A7) Hulrolct 22 A

£0] A9 ojgulae) xlet ohE Uele] Ao} th2A] #AlE)
o oljie fisteae] ¥ ol EURe ‘EFsus
AF 9 ARl et W E TR Wok He) 74 59) W
o whe} e EY W] 517} glol AlEHolElE 202 ut
5% 5 Qe otn . TEAEUL WIIRE o9z @
WAl AEEolE ] WS s7kalzA] e 9t @AY chatel
oAb ARIA Holert West T8 3], el 5
9] 7] Au|A5kA] 23t Itk Fig. 49k o] 2Du 3D9]
Jejuo 2ek o] Elojglol 9iA] Z7to] B AR 2
sHe 7o) ] gt} 4 o8] S L vje] AEE Tt

wobA AAslsotol 4 27| MU|AF o] &2 4 9t} HlofH
7t S SgolMEe 2 A7) AulAE o] & 4 Qi
i f'.:: ME 292 - B
aewE BEME  waaw
w,ra:eu.- s e B AAwen
i) -
o) & E{ I X} AN L
e Adsee ANESEL
o
Gdigle = .
=} < ]E Fad T warld

Fig. 4. Google Maps

ofoluful At2Fg UulAlold cuol A% gret
ofolLuloAl= X1'oles o]59) %O@@J% o83 g
iAol JResteict. stAIgh Akke WulAlo]dolet A7t

.

AASH =8 2 A= A|¥o] HAl &

] UEjAlo]d JelE Sofjsiiof o]-&o] 7Hs
lo2 T Ho|8AIEL ARRSHK] 25} WAlo] 9l EsH AR
Ftoebt ojse 4, 2FEA, 209, DMB| 5& 74 5

obs] A}gBPIOlE A1} ol2cte A18E7]5S B 4 9t
wofl gt A3 7143 ulws] B9 Table 19} 2}, 5744

—_

71} cloje] ALgoj oAl ofolpule} 2AlgH AzFgo] o
Uzt £u.goles HolH 71E APt cherky ¥ 4 gk

Table 1. Comparison with Preceding Technology about
Maps
a2 T Hfole o
9 At 7 -
CI22E MAXE L5kt
=1 O§ A
TEH2 2D = GPS U x| zof okt
dioled X|= 2D&3D o] = 337 M3
oto|LtH| ZLEA | x (AHE) | Ezo Fx ER
2 T S48 | x (EE28) ADIEE AR

[I. System Design
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2. Flow chart for app execution
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3. Apply the shortest path algorithm
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V. System Implementation

1. Environment for System Development
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Table. 2. Environment for System Development

Table 3. Source code with Dijkstra algorithm applied

Development
Machine 0S P Development
Tools Language
Avplication | -G G Pro| Android | Android v
o 2 4.1 Studio

2. Screen of App Execution
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Fig. 8. Screen of App Execution

3. Dijkstra Algorithm Source Code

Table 32 A AR FAXIR] HDGF=E Ao
Dijkstra(SPF) &¢12]%& 29 AAo|tt public Graph() 74
A7F AAE o HHHAS £7)3) public Vertex getVertex()
L vertex 97|, public void addVertex()= vertex Z7},
public void addEdge()= vertex Alo] edge Z7}, public
Vertex getMinVertex()= &4 #2]o] 9= vertexS AH= o
&2 o0, public hap SPF()& 2® 428 A+ At 50
2 =] lot

package com.ebookfrenzy.lowproject;

class Graph {
final int MAX = 100;
final int INFINITY = 60000;
int adjiMat[][];
public Vertex vertice[];
public int distance(];
public int numOfVertices;

/I Z=7|5} gk

/| e =ENR| 2 et AzlE AT

public void init(){ e
inti,
for(i = 0 ; iKMAX ; i++)  distanceli] = INFINITY; }

7|5t

b

public Graph(){ /] ATt SEE ) B
inti,j

adiMat = new int[MAX][MAX]:

vertice = new Vertex[ MAX];

distance = new int[MAX];

numOfVertices = 0;

for(i = 0 ; iKMAX ; i++)
for(j = 0 ; j<MAX ; j++)
for(i = 0 ; iKMAX ; i++)

adMat[i][j] = INFINITY;
distance[i] = INFINITY; }
public Vertex getVertex(int i){ /] vertex @7|
return this.vertice[i]; }

public void addVertex(Vertex V) {
V.setld(numOfVertices);
this.vertice[numOfVertices] = V;
this.numOfVertices++;  }

/1 vertex 7t

public void addEdge(Vertex src , Vertex dst , int w) {// vertex AlO| edge F7+
adjMat([src.getld()][dst.getid()] = w;
adjMat[dst.getld()][src.getld)] = w;  }
public Vertex getMinVertex() {  // |2 Hzlol U= vertex 57|
Vertex v = null;
int tmpDistance = INFINITY;

for(int i = 0 ; i <this.numOfVertices ; i++){
if(lvertice[i] .isFixed() && distanceli] < tmpDistance){
tmpDistance = distancelil;
v = verticelil; }}
return v; }

public void updateDistance(Vertex v){//s1} vertex#Ef DistanceZd 4!
int tmpDistance;

for(int i = 0 ; i<numOfVertices;i++) {
if(adjiMat[v.getld() I[I]<INFINITY) {
tmpDistance = distance([v.getld()] + adjMat[v.getld()1[i];
if(tmpDistance < distancel[i]) {
distanceli] = tmpDistance;
verticelil.prev = v }}}}

public hap SPF(Vertex start , String ){ // Z/Et A2 &= method

Vertex v; String tmp="";
int sum =0 ; hap root = new hap((this.numOfVertices)+1);
v = start;

for(int i = 0 ; I<KMAX ; i++) this.distance[i] = INFINITY;
for(int i = 0 ; i<this.numOfVertices ; i++) this.vertice[i].prev = null;
distance[v.getld()] = 0;

do { v.setFixed(); updateDistance(v); v = getMinVertex(); }while(v!= null);
for(int i = 0 ; i<(this.numOfVertices) ; i++) {
String result[] = new String[numOfVertices];
intent =0 ;
v = verticelil; // vertex 7t SE{X|2| labelZt ZTHH break
f(v.label.equals(l){
root.distance = distancelil; / root@==oll SHX| 7ix|e| = FIt
while(vi=null){
root.strlcnt]=v.label; root.rootlcnt]=v; cnt++  v=v.previ}
root.cnt = cnt —2;}} //ZARXIC| S LI|flsh FLH | FAIX|| GPSHL|

for(int i = 0 ; i<this.numOfVertices ; i++){
this.vertice[i].unsetFixed(); }
return root; }} // SMXIIK| 7k ARE| GPSEE retun
MainActivity.java

root = Grp.SPF(mok,dest);

/] EHE 2ot &2l HHE retun BS( mok ELXIH, dest: =X X| label)
s_DX = new double[root.cnt ~=11; /| Z2 GPS Zdxits MEe uig e
s_DY= new double[root.cnt = 1] ; // A2 GPS ?lzgts MTE uid &2
for(int i = cnt ; i>= 0 ; i==){ /I B2 GPS &, fIzatS 22t vido| XMz

s_DX[ent - i] = root.root[i].x;
s_DY[cnt — i] = root.root[i].y; }

count = root.cnt; /| d=22| JHFE countoll XME
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V. Conclusion
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