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[Abstract]

In this paper, we propose an Android-based application that provides bus operation information. This
application utilizes the Open API provided by the Public Data Portal to deliver real-time bus operation
information for buses running in Incheon Metropolitan City. The bus operation information includes bus
station, the list of buses stopping at each bus station, bus locations, bus arrival time, and the number of
passengers on board. Users of this application can set their commuting times and register frequently used
bus stations and bus routes as favorites to receive personalized bus operation information. Additionally,
the application displays customized bus operation information on the main screen, allowing users to check
the information intuitively. Furthermore, the scalability of this application allows it to be adapted to other
regions by modifying the Open API provided by the Public Data Portal accordingly, making it possible

to implement a real-time bus operation information application for other cities and regions.
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I. Introduction
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Fig. 1. Main transportation and transportation purposes

in Korea [1]
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II. Preliminaries

1. Bench-marking
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Table 1. Bench-marking result

Gyeonggi Bus Ulsan Bus
Informaion Information

Favorite buses and 0 0

bus stops
Providing past bus
. . 0 X
arrival times
Commute settings X X
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Table 2. Open API List
Oz AR Function Name Description
Name
Query  information
getBusStation of the bus stops
) NmList that include the
Incheon_City_ bus stop hame
Bus_Stop_ - -
Query Query information

getBusStation of the routes that

ViaRoutelList pass through the

specified bus stop

Incheon_City_ Query  information
Arrival_ getAllRoute of all routes
information_ BusArrivalList passing through the
Query bus stop
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Table 3. Open API Specification

Request
Function Name Query Response Data
Parameters
GetBusStation bstopNm | BSTOPNM, BSTOPID
NmList
getBusStation
ViaRouteList bstopld ROUTEID, ROUTENO
ROUTEID,
getAllRoute bstopld REST_STOP_COUNT,
BusArrivalList P ARRIVALESTIMATET
IME, CONGESTION
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3. Room
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Fig. 2. Room Library Architecture Diagram

4. Shared Preferences
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III. The Design of Bus Operation
Information Application

1. Service Flow
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Fig. 3. Service Flow
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Fig. 4. Development Environment
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3. Database Table Design
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Table 4. Favorite DB Table Design

Column Name Description
bstop_id Bus Stop ID
bstop_nm Bus Stop Name
route_id Route ID
route_no Route Number
commute The State Of Commuting
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IV. The Implementation of Bus
Operation Information Application

1. Initial Commute Time Settings
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Fig. 5. Initial Commute Time Settings
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@0verride
public void onClick(View v) {

f = getSharedPreferences("CommuteTime", Context.MODE_PRIVATE);

SharedPreferences.Editor editor = sharedPref.edit();

editor.putInt("startHour", Integer.parseInt(edtStartHour.getText().toString()));
editor.putInt("startMin", Integer.parseInt(edtStartMin.getText().toString()));
editor.putInt("endHour", Integer.parseInt(edtEndHour.getText().toString()));
editor.putInt("endMin", Integer.parseInt(edtEndMin.getText().toString()))

it & apply = 3Z0/0F XZ0| &

editor.apply();

Fig. 6. Source code of Set Initial Commute Time
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protected void onCreate(Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
setContentView(R. layout.activity_commute_setup);

oreferences(" II20/E" ' gL

SharedPreferences sharedPref = getSharedPreferences("CommuteTime", Context.MODE_PRIVATE);

int startHour = sharedPref.getInt("startHour”, -1);
int startMinute = sharedPref.getInt("startMin”, -1)
int endHour = sharedPref.getInt("endHour", -1);
int endMinute = sharedPref.getInt("endMin”, -1);

edtStartHour. setText(Integer.toString(startHour));
edtStartMin.setText(Integer. toString(startMinute));
edtEndHour. setText (Integer.toString(endHour));
edtEndMin. setText(Integer.toString(endMinute));

Fig. 8. Source code of Get Commute Time

3. Search Bus Stop
Bl YA 29 AE AlE ol EgjAloldAY HA HAR
A 74 sjele 13 9o k.

sz g 24

Hugd.2uzHa= 163000425

Fig. 9. Search Bus Stop
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protected void onPostExecute(String result) {
AR
while (eventType != XmlPullParser.END_DOCUMENT){

if(eventType == XmlPullParser.START_DOCUMENT){

i
} else if (eventType == XmlPullParser.START_TAG) {
String tag_name = xpp.getName();
if(tag_name.equals("resultCode")) bSet_ResultCode = true;
if(tag_name.equals("BSTOPNM")) bSet_BstopNm = true;
if(tag_name.equals("BSTOPID")) bSet_Bstopld = true;
} else if (eventType == XmlPullParser.TEXT) {
if(bSet_ResultCode){
strResultCode = xpp.getText();
bSet_ResultCode = false;
}
if(strResultCode.equals("8")){
if(bSet_BstopNm) {
strBstopNm = xpp.getText();
bSet_BstopNm = false;
itemList.add(new Search(strBstopNm, strBstopId));
}
if (bSet_BstopId) {
strBstopld = xpp.getText();
bSet_Bstopld = false;
}
Bus Stop

Fig. 10. Source code of Search
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4. Favorite Bus Stop and Bus
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Fig. 11. Favorite Bus Stop and Bus
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protected void onPostExecute(String result) {
Ve
while (eventType != XmlPullParser.END_DOCUMENT){
if(eventType == XmlPullParser.START_DOCUMENT){

} else if (eventType == XmlPullParser.START_TAG) {
String tag_name = xpp.getName();
if(tag_name.equals("resultCode")) bSet_ResultCode = true;
if(tag_name.equals("ROUTEID")) bSet_Routeld = true
if(tag_name.equals("ROUTENO")) bSet_RouteNo = true;
} else if (eventType == XmlPullParser.TEXT) {
if(bSet_ResultCode){
strResultCode = xpp.getText();
bSet_ResultCode = false;
}
if(strResultCode.equals("8")){
if(bSet_RouteNo) {
strRouteNo = xpp.getText();
bSet_RouteNo = false;
itemList.add(new Bookmark(strRouteId, strRouteNo, "&2", "E2"));
}
if(bSet_Routeld) {
strRouteld = xpp.getText();
bSet_Routeld = false;

! ¥
Fig. 12. Get Route ID and Number
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adapter.setOnItemClickListener((item, clickedTextView) -> {

[*...%/

if (!commuteType.isEmpty()) {
Favorite favorite = new Favorite();
favorite.setRoute_id(routeld);
favorite.setBstop_nm(strBstophm);
favorite.setRoute_no(routeNo);
favorite.setBstop_id(bstopId);
favorite.setCommute(commuteType);

// GIOJEHo[A0f HE (Z£2 AsyncTask AfE)
new InsertFavoriteTask(favoriteDao).execute(favorite);
£ 3R )

Fig. 13. Save Favorite Contents to Database
5. Provide Bus Arrival Information
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Fig. 14. Provide Bus Arrival Information
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protected void onPostExecute(String result) {
[ %
while (eventType != XmlPullParser.END_DOCUKENT){
if(eventType == XmlPullParser.START_DOCUNENT){

} else if (eventType == XmlPullParser.START_TAG) {
String tag_name = xpp.getName();
if(tag_name.equals("resultCode”)) bSet_ResultCode = true;
if(tag_name.equals("ROUTEID")) bSet_Routeld = true;
if(tag_name.equals("REST_STOP_COUNT")) bSet_RStopCnt = true;
if(tag_name.equals("ARRIVALESTIHATETIHE")) bSet_ArrTime = true;
if(tag_name.equals("CONGESTION")) bSet_Congestion = true;
} else if (eventType == XalPullParser.TEXT) {
if(bSet_ResultCode){
strResultCode = xpp.getText();
bSet_ResultCode = false;
b
if(strResultCode.equals("8")){
if(bSet_Routeld) {
strRovteld = xpp.getText();
bSet_Routeld = false;

for(Favorite fav : favlist){
if(fav.getRoute.id() .equals(strRouteld)){
etalist.add(nen ETA(fav.getRoute_no(), strRStopCnt, strirrTime, strCongestion));
i
1
}

Fig. 15. Get Bus Arrival Information

V. Conclusions
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