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A Location-aware Calendar Reminder System

Based on Android Platform

Student : Po-Cheng Chen Advisor : Ting-Yu Lin
Institute of Communications Engineering
National Chiao Tung University

ABSTRACT

Conventional time-based calendar reminders require users to specify each event
tagged on a certain date without considering the location relationship. With the
ever-growing popularity-of GPS-enabled smartphones available on the market, we
observe a promising trend of incorporating location awareness into smartphone
applications (APP). In this thesis, we propose and implement a location-aware
calendar reminder (LACR) APP based on the Android platform. Unlike traditional
calendar reminders, our APP allows an event (or wanted item) to be configured across
a certain period of time (instead of a fixed date). All configured events are associated
with certain locations. Whenever a user approaches-a specified location, our APP will
pop up a reminder to notify him/her to perform the associated event (or purchase the
associated item). Furthermore, when a user has multiple events/items to
perform/purchase, we develop an algorithm in our APP for finding a minimum-cost
Hamiltonian path to traverse all intended locations exactly once. Since the
Hamiltonian problem is NP-complete, we limit the input size of searched graph in our
algorithm, so that a Hamiltonian path can be discovered within reasonable execution
time. Our goal is to facilitate daily lives of smartphone users by combining location
information with algorithmic intelligence in our calendar reminder APP. According to
various users’ feedback, the newly-released LACR APP receives several positive
appraisals in terms of software reliability and provided convenience.
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CREATE TABLE “categoryinfo” (
“ID” bigint(100) not null,
“CategoryName™ varchar(100) not null’,
"Remark01" varchar(100) Not null,
"Remark02" varchar(100) Not null,
"Remark03" varchar(100) Not null,
"Remark04" varchar(100) Not null,
"Remark05" varchar(100) Not null,
"Remark06" varchar(100) Not null,
"Remark07" varchar(100) Not null,
“UserID" varchar(100) Not null,
“UpdateTime™ varchar(100) Not null
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CREATE TABLE "noteinfo (
“ID" bigint(100) Not null,
"Data’ varchar(100) Not null,
“Type" varchar(100) Not null,
"Date” varchar(100) Not null,
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CREATE TABLE “storeinfo™ (
1D bigint(100) Not null,
“StoreName™ varchar(100) Not null,
“City" varchar(100) Not null,
“Address” varchar(100) Not null,
"LAT" varchar(100) Not null,
"LNG’ varchar(100) Not null,
“UserID" varchar(100) Not null,

"UpdateTime™ varchar(100) Not

“length™ varchar(100) Not nt
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&4 @ {firstname:"Chen",lastname:"JJ",gender:"M",country:"Taiwan"}

"mmfix\"’u”}%’f;lj AN

8 o test” ~ LA 0 [2222] 0 #F 0 39;

Vo st R R

{"test":
{"name": "JJ Chen”, address":
{"street": "5 Main Street city™":
"Pingtung, TA", "zip™: 91912},
"Phone Numbers":
['08 7392806",
"08 7395393"]

}
}
}
v @ ] M name & ’T} . %_JJ Chen: /& 4 street & ;I.%—:i'\s Main Street city
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3.2.1 2= % Eclipse + Android SDK % 3% [5]

@.
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HET g oA Jei 533 % Android shB 5 > KB

(1) ™ §* Eclipse classic

(2) T 4 Java SDK(JDK)

(3) ™ §* Android SDK

(4) = % Eclipse ¥ Android SDK

(5) = % Eclipse ADT(Android Development Tools)
(6) = % is & Frpcds

(7) &=t ,Thsb B 4> % Android APP

3.2.2 & % Visual Studio 2008 + SQL Server 2008

d 252 \Web Services e338 (> 24 5 NET T 5 R F i® > * enfpl £ £
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(1) =% % Visual Studio 2008 & % 5=

(2) & % SQL Server 2008

(3) % lib 7F P s
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4o @] 3.3 #7510 K- Bhip R * toRadians B~ 17 i B L S EE o 5% 0 g B
2 BLEA o o 5N

double dLat = Math.toRadians(lat2 - latl);
double dLon = Math.toRadians(Ing2 - Ingl);

double a = Math.sin(dLat / 2) * Math.sin(dLat/ 2) +
Math.cos(Math.toRadians(lat1))

* Math.cos(Math.toRadians(lat2)) * Math.sin(dLon / 2) *
Math.sin(dLon / 2);

double ¢ = 2 * Math.asin(Math.sqrt(a));
EARTH_RADIUS= 6371.00; // Radius in Kilometers

return EARTH_RADIUS * c;
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I e 2 = % B ficfof) dic
store.count_light = (int)(Math.random()*10);
store.light_sec = (int)(Math.random()*120);

3253 8h2 B %% f8 + DIE A (FFd 38 £ ) #)
tsec = storeData.get(i).light_sec - storeData.get(j).light_sec;
length = storeData.get(i).length - storeData.get(j).length;

Il avrspeed IR 7T ¥opE i

m_sec = (Case05Activity.my.avrspeed * 1000)/3600;

t1_sec = (storeData.get(i).length / m_sec) + storeData.get(i).light_sec;
t2_sec = (storeData.get(j).length / m_sec) + storeData.get(j).light_sec;

VA= =T A A A 0 )

if (t2_sec >1l sec)

H e F A MR
4o 35 5% 0 @ 331 E NP R X P Reh L MURMRE o FR Y E A

B Renped] 3t 300 28 :7‘-%*‘\: » P PR H o BB A AT TR ARG
7R trigger e 5% FEEAE < 20 300 = % R AT G

store.length =
GpsFuns.GetDistance(lat, Ing, Double.parseDouble(store.LAT),
Double.parseDouble(store.LNG)) * 1000;

if (storelnfo.length > 300) {

break;

B35 24783 % 9 e
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new Thread(new Runnable() {
@Override
public void run() {

lIF =¥ lastGpslocation

while (lastGpsLocation I=null){

String txt ="

1IGPS

Double lat = lastGpsLocation.getLatitude();
Double Ing = lastGpsLocation.getLongitude();

String today = (new

StringBuilder().append(calToday.get(Calendar. YEAR)).append("/")

.append(format(calToday.get(Calendar. MONTH) +

1)).append("/").append(format(cal Today.get(Calendar.DAY OF MONTH)))).toString

0

=R 5 p P eafd (e @ &TERER)
List<Notelnfo> data = db.getMoreThenNote(today);
ArrayList<String> butltem = new ArrayList<String>();

/find path

ArrayList<Storelnfo> storenode = new ArrayL.ist<Storelnfo>();
HashMap<String, String> hm = new HashMap<String, String>();
Boolean hasToday = false;

IR 335 B I
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for (Notelnfo notelnfo : data) {

if (notelnfo.Date.equals(today)) {
hasToday = true;

}

String itemName = db.getltemName(notelnfo.Data);

Nie% & fH@] ™ 6

if (notelnfo. Type.equals("buyList")) {
List<Storelnfo> storeData =

db.getStoreNoteByNotelD(notelnfo.1D);

Collections.sort(storeData, new Comparator<Storelnfo>() {
@Override
public int compare(Storelnfo Ihs, Storelnfo rhs) {
return Ihs.length.compareTo(rhs.length);
}
b

/[get min distance
Storelnfo si = storeData.get(0);
storenode.add(si);

/find path
double minD = 9999;

Storelnfo minnode = null;

while (true)
{
HFRBEBE 57T — Bhd] RN
if (pathnode.size() == storenode.size()) break;
& &% - B35 - 8
if (pathnode.size() == 0) {

/Inow -> the shortest distance store
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for (int k=0; k<storenode.size(); k++) {
double dis = GpsFuns.GetDistance(lat, Ing,
Double.parseDouble(storenode.get(k).LAT),
Double.parseDouble(storenode.get(k).LNG));
if (dis < minD)
{
minD = dis;

minnode = storenode.get(k);

1135 3| 18 Fede » pathnode % & & path ¢ 5
pathnode.add(minnode);

b
else
{
1l
int index = pathnode.size() - 1;
Storelnfo nowNode = pathnode.get(index);
Storelnfo nextNode = getMinDjNode(nowNode, storenode,
pathnode);
1135 3] 1 ATJH\: » » pathnode % 3= & path L 5
pathnode.add(nextNode);
}
}
}
}.start();
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