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[Abstract]

In this paper, we design and implement the HealthSchedule app, which records exercise data based on
the GPS sensor embedded in smartphones. This app utilizes the smartphone's GPS sensor to collect
real-time location information of the user and displays the movement path to the designated destination. It
records the user's actual path using latitude and longitude coordinates. Users register exercise activities and
destination points when scheduling, and initiate the exercise. When measuring the current location, a lime
green departure marker is generated, and the movement path is displayed in blue, with the destination
marker and a surrounding 25-meter radius circle shown in sky blue. Using the coordinates of the starting
point or the previous location and the current GPS sensor-transmitted location coordinates, it measures the
distance traveled, time taken, and calculates the speed. Furthermore, it accumulates measurement data to
provide information on the total distance traveled, movement path, and overall average speed. Even when
reaching the destination during exercise, the movement path continues to accumulate until the completion
button is clicked. The completion button is activated when the user moves into the sky blue circular area
with a radius of 25 meters, centered around the initially set destination. This means that the user must
reach the designated destination, and if they wish to continue exercising without clicking the completion
button, they can do so. Depending on the selected exercise type, the app displays the calories burned,

aiming to increase user engagement and a sense of accomplishment.
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I. Introduction
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Table 1. Physical Activity Participation Rate by Gender
and Age Group
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2018 2020 2022
Entire 38.3 40.9 455
Male 40.7 43.8 473
Female 35.9 38.2 43.7
Under the age of 20 37.1 43.4 40.6
20 to 29 years old 36.8 43.8 45.7
30 to 39 years old 33.2 343 411
40 to 49 years old 35.7 36.4 42.0
50 to 59 years old 40.8 412 46.7
60 years of age or older 433 45.6 50.5
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* Android Studio, GPS Sensor, Geocoder, Naver Map API, Naver Cloude Platform
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II. Preliminaries

7155 ofZalolie 4

o
225 @

e

1. Analysis of Movement Route Applications
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Table 2. Timeline On Map Program
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My Location
Classification | My route Timeline on Geo Tracker
Map
Sensor Type GPS GPS GPS
My Iiz:ztion .GPS.
Permission GPS . . Notifications
Timeline on
Background
Map
Device Mobile Mobile Mobile
Exercice Type Spinner X X
Altitude 0 X 0
Speed 0 X 0
Voice Record 0 X X
History Share Global X SNS
Photo 0 X X
Chart X X 0
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Fig. 1. GPS Module

3. NaverMap
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Fig. 2. Naver Cloude Platform
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Fig. 3. Google API Service

ITII. The Design of a HealthSchedule
App
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Fig. 4. HealthSchedule Application Architecture
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1. Position Coordinate Measurement Method
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Fig. 5. Error depending on measurement method.
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2. Sports Type
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Fig. 6. Type of exercises

IV. The Implementation of a
HealthSchedule App
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Table 3. Function of Class

Class Function and Method

Exercise Schedule List

ScheduleList ¢ showScheduleList() ¢ btnExerciseStart()

Activity * btnScheduleUpload() ¢ clearSelection()
* DeleteSelectedItems|()
Exercise Schedule Registration
ScheduleUpload : btnReg!sterNgverMap()
. ¢ btnRegisterClick()
Activity

¢ onActivityResult() * onDateChanged()
¢ onRequestPermissionResult()

Set Arrival Location

* onMapReady()

¢ mDisplayMaker()
ScheduleUpload | * addOnCameraChangeListener()
NaverMap ¢ addOnCameraldleListener()

¢ onRequestPermissionResult()
» getDistance

* getAddress()

Display User Movement Path

* onMapReady()

¢ mDisplayMaker()

* mUpdateMap()

¢ onRequestPermissionResult()
¢ getDistance()

* getAddress()

* onBackPressed()

SQLite Integration

¢ DBHelper() e« onCreate()

e onUpgrade() < deleteSchedule()
* completeScheduleUpd()

NaverMap

DBHelper

1. Application Development Environment
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Table 4. Development Environment

Environment

Hardware e Galaxy S22+ (Tiramisu)

e Java SDK 1.8

¢ Android Studio Electric
Eel | 2022. 1. 1 Patch 2

¢ Android 13.0 (Tiramisu)

Classification

SoftWare
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Fig. 7. Schedule List & Register Screen
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Table 5. Center Maker Display Code
CameraPosition cameraPosition =
mMap.getCameraPosition();
double dLatitude = cameraPosition.target.latitude:
double dLongitude=cameraPosition..target.longitude:
Center_location = new LatLng(dLatitude, dLongitude);
Marker centerMarker = new Marker();
centerMarker.setPosition(Center_location);
centerMarker.setMap(mMap);
centerMarker.setVisible(true):

LA YRS Geocoder A{B]AZ o] R3}o] &}

FAF BAJtY AREAPT A7 dotE

LF ottt &AF YRR ARt AA1E 55
t= 23510 55§ & 5507 FoRith

Z 4

Table 6. getAddress Method Code

String nowAddress = "3z Yzx|& Q! ¥ £ AHYLCE"
Geocoder geocoder = new
Geocoder(mapFragment.getContext(), Locale.KOREA);
List<Address> address = geocoder.getFromLocation(lat,
Ing, 1)

String currentLocationAddress =
address.get(0).getAddressLine(0).toString();

nowAddress = currentLocationAddress;
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Table 7. mDisaplayMaker Method Code

mDisplayMarker(LatLng objlLocation, String color) {}
Marker objMK = new Marker()
objMK.setVisible(false):
objMK.setPosition(objLocation);
objMK.setlconTintColor(Color.parseColor(color)):
objMK.setMap(mMap);

objMK.setVisible(true):
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Fig. 10. End Exercise
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Table 8. getDistance Method Code

getDistance(double lat1, double lon1, double lat2,
double lon2)

double R = 6372.8 * 1000;
double dLat = Math.toRadians(lat2 - lat1);
double dLon = Math.toRadians(lon2 - lon1);

double a = Math.pow(sin(dLat / 2), 2) +
Math.pow(sin(dLon / 2), 2) *
cos(Math.toRadians(lat1)) * cos(Math.toRadians(lat2)):
double ¢ = 2 * asin(sqgrt(a)):

return (R * c);
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Table 9. Arrival Detection Code

if (Math.abs(arrivedLatitude - Current_location.latitude)
<= 0.0005 && Math.abs(arrivedLongitude -
Current_location.longitude) <= 0.0005) {
double R = 6372.8 * 1000;
mDisplayMarker(Current_location, "#0000FF");
Toast.makeText(getApplicationContext(),
"E 2R SU L, Toast.LENGTH_SHORT).show():
totalDistanceTextView.append(" =25t &4 CH\n");
} else {
mDisplayMarker(Current_location,

}

"#00FF00");
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Table 10. Calculation Calorie Code

if ("Z7|".equals(exerciseGubun)) {
costCaloriePerSecond = 2.6 / 60.0;

} else if ("E2|7|".equals(exerciseGubun)) {
costCaloriePerSecond = 11.6 / 60.0;

} else if ("ZF 7" equals(exerciseGubun)) {
costCaloriePerSecond = 4.0 / 60.0;

}

totalCostCalorie = (currentTime - startTime) / 1000.0 *

costCaloriePerSecond:
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Table 11. onCreate Method Code

public void onCreate(SQLiteDatabase db) {
String createTableQuery =
"CREATE TABLE schedule ("
+ (2E SEA Tash A UFE) + )
db.execSQL(createTableQuery);

}
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Table 12. deleteSchedule Method Code

public void deleteSchedule(int hour, int year, int month,
int day, String arrived_address, double arrived_latitude,
double arrived_longitude) {

SQLiteDatabase db = getWritableDatabase():

month--;

db.execSQL("DELETE FROM schedule WHERE
healthhour = " + hour + " AND year = " + year

+ " AND month =" + month + " AND day = " + day

+ " AND arrived_address = "
+ " AND arrived_latitude = " +
+ " AND arrived_longitude = "
db.close();

+ arrived_address + "
arrived_latitude
+ arrived_longitude);

V. Conclusions
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