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Abstract

Seookcheol Lee™*

A BIS(Bus Information System) collects, processes and analyzes information such as real-time

location and operation status during bus operation. And It is a system that provides valid information

to citizens, drivers, traffic centers and bus companies. Transport information system sent by an each

bus is collected

through  GPS(Global

Positioning ~ System),

DSRC(Dedicated Short Range

Communications), Beacon and passed to transport information center. BIS data by collected is handled

and analyzed. Next, it is transmitted to citizen, drivers and bus companies in real time. The result of

5 times simulation satisfied the test criterialerror range +10m) with an average error range of

3.306m, and the reliability is increased. In this paper, we propose a improved location transfer

component that can provide users to quicker and more accurate location information than existing BIS

using GPS of smart phone. It can be seen that reliability is improved by securing improved bus

position data.
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[I. Preliminaries
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Fig. 1. Location Based Service Data Flow[2]
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Satellite Signal Location Manager.

(GPS) GPS_PROVIDER

Network Signal Location Manager. . . L . . X

(4G etc.) NETWORK_PROVIDER public void Destination_i=Information_First() {

HttpGet httpGet = new HttpGet("http://maps.google.

) com/maps/api/geocode/json?address="+destination+"&ka&s
Table 2. LBS Data Update Cycle Method of Location Manager ensor=false"); }

Register to receive location data

requestLocationUpdates() updates periodically Fig. 2. Code of Geo Code Access through Http Get
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while ((geolnfo = stream.read() ! = -1) {stringBuilder.append((char)
geolnfo): }

jsonObject = new JSONObject(stringBuilder.toString()):

double desLongitude = ((JSONArray)
jsonObj.get(“results”)).get]SONObject(0). get)] SONObject(“geometry”).
get]SONObject(“location”).getDouble(“Ing”):

duoble desLatitude = ((JSONArray)
jsonObj.get(“results”)).get]SONObject(0). get] SONObject(“geometry”).
get]SONObject(“location”).getDouble( lat”):

Fig. 4. Code of Geo Code Reception through read() and JSON
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Http|Get
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Application

Latitude

Fig. 5. Geo Code Data Flow[2]

3. Dynamic location—aware code using GPS LBS
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<uses—permission android:name =
“android.permission.ACCESS_FINE_LOCATION” />
<uses—permission
android:name="android. permission.ACCESS_COARSE _
LOCATION" />

Fig. 6. Permission Code for GPS LBS Use at
AndroidManifest.xml
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public void User_Location_Information() {

LocationManager locationManager =
(LocationManager)context.getSystemService(Context. LOCATION _
SERVICE);

locationManager.requestSingleUpdate
(LocationManager.GPS_PROVIDER, locationListener, null):

locationListener = new LocationListener() {

public void onLocationChanged (Location location) {
double userLon = location.getLongitude();

double userLat = location.getLatitude(): } } }

Fig. 7. Code for User Longitude Data and Latitude Data Reception
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public void Destination_i=Information_First() {

HttpGet httpGet =
maps/api/geocode/json?address="+destination+"&ka&sensor=
false™): }

new HttpGet(“http://maps.google.com/

Fig. 8. Code of Destination Data Access through Http Get
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public void Destination_Location_Information_Second() {
while((geolnfo = stream.rea()) ! = -1) {
stringBuilder.append((char) geolnfo):}
jsonObject = new JSONObject(stringBuilder.toString()):
double desLon = ((JSONArray) jsonObj.get(“result”))
getJsonObject(0).get] SONObject(“geometry”).
getJsonObject(“location”).getDouble(“ing”):
doble desLat = ((JSONArry) jsonObj.get(“results”)).
get]SONODbject(0).get] SONObject(“geometry”).
get]SONObject(“location”).getDouble(“lat”): }

Fig. 9. Code of Destination Data Access through Http Get

4. Use GPS on Smart phone
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Fig. 10. Composition of GPS navigation message[4]
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Fig. 11. Positioning via Smart phone GPS[4]

[Il. BIS Internal Management System &
Location Transfer Component

1. Composition of BIS
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Fig. 12. Diagram of Bus Information System[4]

2. Internal Management System & Location
Transfer Component
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"I bus basa ¥
id BIGINT (13)
latitude DOUBLE
longitude DOUBLE
bus_stafon INT(4) H——

bus_num ber INT(4)
k4

PRIMARY

bus_stafion

] bus_location v
1d BIGINT(12)

| bus_information ¥
uddid VARCHAR(54)

id BIGINT(12)
Iatitude DOLBLE
bus_id VARCHAR(7)
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bus_umber INT(4)

t_ime TIMESTAMP
bus_driver VARCHAR(3) A mme

uddid ¥ ARCHAR(54)

[ ———
! speed INT(4)

#bus_information_id BIGINT(12)

% bus_base_id BIGINT(12)
PRIMARY
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PRIMARY
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fk_bus_location_bua_information_jdx
fk_bus_location_bus_basel_idx

Fig. 13. Database Schemal4]

[V Simulation Method & Environment

1. HW&SW Environment for Component
Implementation
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Table 5. HW&SW Environment for Component implementation

Table 6. HW&SW Environment for Component implementation
on Mobile

Mobile Device HW & SW Specifications
Model Number LGF800S
Manufacturer LG
V20
(O] Android 7.0
Kernel 3.18.31
Model Number LGF700S
Manufacturer LG
G5
(O] Android 7.0
Kernel 3.18.31
Model Number MN962KH/A
IPhone7 Manufacturer APPLE
(O] I0S 11.0

3. Internal Management System & Location
Transfer Implementation
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CPU I;tg(l)((l;t')_| Core(TM) i7-4790 CPU @ FE(YE-AD)Z vwsldry. GPSYXATE A3 Az
. z
RAM | 2GB [Table 7.]3 o] Z} @iy] HMa g 22PH9I7}F 3.306m,
HDD | 47GB 2,351m, 5.945mo.® A= Slon A HFE w3 100%
internal NIC | Ethemet 1000 Mbps * 1 Port 2 A9 7Es el
Management
System oS CentOS Linux release 7.3.1611
SWeb Apache/2.4.25 Table 7. Mean Error Range Result of Test Device
erver
DEMS Oracle Database 10g Enterprise Test Device Mean Error Range(m)
Edition Release 10.2.0.1.0 (32bit)
V20 3.306
. . . . G5 2.351
2. Simulation Environment on Mobile
IPhone7 5.943

Ao Abg¥ 2rkd wiy] 3709] HW/SW 72 [Table
6.13 2t}




46  Journal of The Korea Society of Computer and Information

Coordinate values on Test
Device

on

sxT@mEOEa © 3T © Full 75% W27H 9:33
117H111

34.9704867:127.4788816

H R

Coordinate values on Test
Device

on

skI@mEaaGa 9 3= O Fal 7% m2H 931

117H111

34.9710746:127.4790682

HoERME

o

Coordinate values on Test
Device

on

117H111
34.9706852:127.4812808

skrmErEam 0 31 & © Wall 0% H2H 925

p AR
G

Coordinate values on Test | Coordinate values on

Device Google Map
«KI@UEOGAE 93T O Ful 78%W2H 029 .
117h111 el
= 34.971621,127.479145 X 3
34,9716228:127.479145
®
1Y
. 1
®
fui ®
Py L] Sopge

prik:]
2 58, HAHE AHA SIS

_ O #Ftys © @

Coordinate values on Test | Coordinate values on

Device Google Map
0.7
OB GA™ @ 3 O Balszx W2 923 AR
117111 = 34971071,127.480370 X &
34.9710747:127.4803744 =
e "
100, @ oawwyy A\;” e %
- iz
. W
) - A)A\L 3%
8
¥t |
e Leine <Y )
()] AR B
: y2ok
‘ R LTS
! emoua < & B
e ®
) Google a
== HeteE AHAl &S 43310
@ Fa= & zy|

Fig. 14. Google’s coordinate system of Location
Display & Coordinate Values on Test Device(V20)

V. Conclusions
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