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Design and Implementation of an Earthquake Early-warning Terminal
Platform Based on Android Platform

ZHU Hong, WANG Xiao-lei, LIU Lei, ZHAO Shi-da, GAO Wen-jing
(Earthquake Administration of Tianjin Municipality , Tianjin 300201, China)

Abstract: This paper discusses the development technology of Android platforms for earthquake early-warning soft-
ware. First, we introduce the entire framework of our project design and Android application, then detail the develop-
ment methods of JPush push, the Baidu positioning service, Baidu Maps API (Application Programming Interface),
and other open-source Android services, and their application to earthquake early-warning software. The tests reveal
that the designed Android terminal can effectively acquire earthquake early-warning information using the JPush push
technique, which also displays the user’s current position, epicentral distance, and S-wave arrival time. Simultaneous
Android system testing showed that this platform can achieve the above functions and is generally compatible with the
mainstream mobile phones on the market. Compared with other similar software in this industry, this earthquake ear-
ly-warning algorithm and communication technology are relatively open, and can provide a secondary service for the
identification of targeted settings in different regions.
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(1) T Linux NN R LGOS ;

(2) #& B J& (Libraries) f1 Android i 17 ¥ #% (RunT-
ime) ;

(3) i R P HE 228 (Application Framework) ;

(4) I FH#EF (Application) ,

Android F i 09 & B B & Java, P & F 6 1% Eclipse
(—FEF Java WIFFIRM TP R AYF 5D T, Eclipse % %€
ADT(Android Development Tools, % 5. 7F % T. 5. J&5 wt 7] L)
T2 {# H Android fJ SDK(Software Development Kit, %
I T R A, AR SDK 3 42 43t 7T 0 4k i A5 80 2% DL &
DDMS(Dalvik fE A HL A R0 3 Ak 45 ) T2, T 52 28 7 4K
HREAT I B ERAED Y, AU B R 3T L T HIF
RANR I I B A AE T WL L o L 38 o DU AN A
2 MERMERAKEERINREER

A AT BN I K 11 1 5 1005 AR 28 v R P & App RE 4R
ZABAY 2 S RO N b AR PV S S HE IR B T L b
TR ARSI b SR R Y AL BV E A SR L I R
UFTALE B2 2 B =R A R MR S Bk Y BT
IR I 1]

2.1 JPush 3k % B L

PG HE % (JPush) BAROE 2 A I &k & 3R AL 9 0 8 4 2% IR
%, B A = 5 % P o 2 8] ST AR L AT RE Y TCP/
TP 4 34 32 3k ] 2 1 i o7 JH 91 % 5 B 0 B, . RO % IR 45
PR B R IR AR T B AR S R B E P
Ui o R LOR S M R 4. B — &K a2
A RS HE AR R — 4% TCP Cf4 b 1 B B3O K% 3
7 A7 A0 AR T ML 00 FE Pl 2 R 803 o ) . MO HERR IR &
HIF R FE AL T — AP R AF B B S R %
Re AT AL T DL 5 A R B A 6 R 0 P R o8 LR
HH B HEE
2.1.1  JPush ek H2 % 7 o 4 141K 11

1€ Android V- 5 ¥ & Jpush #f 3% B W& 7 by 75 22 AL T
H & JPush IR 55 B9 Android SDK, #1& 1 AR ., JPush
SDK & 2| 7 JH 2 v R F 5 JPush ik 55 a8 A% 2246 )0 1
PRI AR N R B S 2 28 B Push HTTP/HTTPS
APL 4748 B, ifi /& 1 JPush SDK 5 Push HTTP/HTTPS
API #1738 B 177 8] Push R 55 #% . D i 4 4 2% JF & ) 5
(A
2.1.2 JPush #EIL I 55 SDK B9 4E hL

FH PR F R P 224 U TPush il 55 #5% 1 3% 09 15 B 0 40
X} JPush SDK 47 8 WL, fE A B b ok I JC K 5 % 5
K, P EFHA JTPush HI PR R, A% H %58 i API
Key 8] Iz 55 3 38 3K F P b id , IR 45 # AR 906 oy - 19 0 2k A AR
userid, Jpush SDK i 3 25 i — > SS Ay IRk 55, Ja3 T & 1y
AR AR FEAT AL 2R, AL 5 IR 55 de EAT K e 0 Bk % . 9
e BT RS 3 0 I 2% 26 e AR RS 3 AR M i AL B R i
FERERE, JEIR S 10~ 20 ms, (A 40 2R [ 15 3 i B 55 D R
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Fig.1 Frame design of JPush service

BRI B X — & g A% b IR T BEAE 300 ms
Ph b PRI i o 30 T AT R 55 g I HRE HE A 4% 1Y
G AR 115 B R Rk IR % #% . JPush #fE %
M 55 5 bR LR ERHE T — A2 DNS iR 55 . #l 7 K
ZJm it JPush 4 3% B9 MQ B HL . 3k 3 Al 9 IDC (In-
ternet Data Center B3 P04 .00 ) ik Ak 38, 52 30 4% 422 AL
BRI B — e AR P AL, AR BT AL ARSI T
<! —— Required SDK — —>
<Zactivity android: name = “cn. jpush. android. ui. PushAc-
tivity”
android: theme = “ @ android: style/ Theme. Translucent.
NoTitleBar”
android ; configChanges = “orientation | keyboardHidden”
>
<Zintent— filter>
<Caction
android : name= “cn.jpush.android.ui.PushActivity” />
<category
android: name= “android. intent.category. DEFAULT” /
>
</activity >
<service
android : name = “cn.jpush. android. service. Download-
Service”
android: enabled=*true”
android: exported= “false” >
</service>>
<receiver
android: name= “cn.jpush.android. service. AlarmReceiv-
er”/>
22 ETHEMHEAPIMERENEEER
B EEHLE APTE —E N HF R o S R AL B T
Pl iy 1o FH B 43 11 AL 45 JavaScript iOS, Andriod | #1753 /€]
i Web fli 55 2 2 Bl R A, € 0T LLiza 47 @ B ] Android
SDK JF % i i FH R 7
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HEMAE Android SDK J&—& 3 F Android 2.1 & L)
b WA S A Y I R R 1 38 5 9 E i SDK 8 07 12, 55
W S AT B R E AL, DN E X T — AR
BDLocationListener 42 1 ) 77 B . 0 &7 onReceivel.ocation J5
M onReceivePoi J7# ., H "' onReceivel.ocation 77 7% 52 1
AEALIF AR MU AT 2 T, AR AT .

public class Myl.ocationListenner implements BDlLoca-
tionListener {public void onReceive Location(BDLocation lo-
cation) {

if (location == null || mMapView = =null)

return;

MylLocationData locData= new MylLocationData. Builder
O

.accuracy(location.getRadius())

.direction(100).latitude(location.getLatitude())

.longitude(location.getLongitude()).build () ;

mBaiduMap.setMyLocationData(locData) ;

if (isFirstLoc) {

isFirstLoc=false;

LatLngll=new LatLng(location.getlLatitude() ,

location.getlLongitude() ) ;

MapStatusUpdateu = MapStatusUpdateFactory. new-
LatLng(1D;

mBaiduMap.animateMapStatus(u) ;

}
2.2.2 FIH TextView &4 7R 217 T 78 1o 1) 3t 2145 B

AP SDK 4@ 4t TR A di B I vk, B e Sk
%14 BDLocation %f % , il i BDLocation J7 7% K Location.
getLatitude() Fll Location. getLongtitude () 77 ¥ 3k B £ 24 {j
L4 )R R TextView $27F LLRE B (¥ B F1 4 38 19 5 14
TEFE 5 BJR/R ok . TextView #4 Android - 5 1y A
AEAE, @R 09 E AR B AR AT LU Ttk 45 48 HE . android.
graphic.Color. RED /R TextView ' 3CF K B (4 R 41 {4,
TextView.setTextSize(15) TR L FHR/NH 15 5. Eo
B aF

textViewl = ( TextView ) findViewByld ( R. id.
textViewl) ;

textViewl.setText(“4i & .7+ location. getLatitude () +
“ny,

textViewl.setTextColor(android.graphics.Color.RED) ;

textViewl.setTextSize(15) ;

textView2 = ( TextView ) findViewByld ( R. id.
textView?2) ;

textView2,setText (“ £ Jif .7 + location. getLongitude ( )
+47) ;5

textView2.setTextColor(android.graphics.Color.RED) ;

textView2.setTextSize(15) ;
2.2.3 MR BUE S il B3 ad B )Y SR

MR EER, BRARNE TR PR, &SRR
AR /N . BT P T A A 5 AR A O [] B
KA A ILBEEILHB K FiEdhry S A 3%k,
Hb AR TR R R AR R A TS PSS W B0k e I 2%, 42
IR ARG B . Goit o, fEPE B R R 50 km AT HLIX,
o752 SWTEJE P UL 7 5;90~100 km NI HLIX 75 )5 11~13
s, MR IR HE B 5 BB I B FE 29 8 km/s Y EU{EL . b Ja% 190 42 i i)
CHR W 7R 283 R 19 S U T8 4% 1) 18] B2 /N = 31X AN 15 8] A4 45 T
EROR . UL MR P IR S BN AL A0 oA A S
F2 5 W A L3 HOF- 5 I F IS AT

1976 4£ 7 H 28 HAFIN#IX % 4 T BT 7.8 R H5E
T R A b b D8 A T BN AR I T IR T R A e X o
— B2 ZUE R B EE DL B R, Gl S B RE I
B BOA M P AL B E S R IL YT - 287 MR AR TR AT
ik, SR J5 18 i3 DistanceUtil B getDistance ) J7 ¥ 45 5 24 §ij fif
IR T RS B S R BE B R DL S A M e A R
PIEREE 3.5 km/s 49 2 S U K 09 B[]

¢ Android.os. * F1E£E CountDownTimer X /~25 i 1
IR IX A2, LB OnTick F1 OnFinish 5, B4 31
N ] 4B A% A3 AN J7 i v, 52 SRAB0 3 B 9 T e . B0 AR B A
T
class MyCountDownTimer extends CountDown
Timer!{

public MyCountDownTimer(long d ,long countDownln-
terval) {

super(d ,countDownlInterval) ;

}

public void onFinish() {

textView4.setText(“done”) ;

}

public void onTick(long millisUntilFinished) {

textViewd = ( TextView ) findViewByld ( R. id.
textView4) ;

textView4.setTextColor(android.graphics.Color.RED) ;

textView4. set Text C“ 8] i1 B} (7 + millisUntilFinished/
1000+“#)")

}

}

Hodr.d A% A B3 B ] B 5 countDownlInterval 4
P 11 ) %, X LA 1 000 ms, BV 1 s,

3 TN E RS K% M A A=
31 1Tl E MRS
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EH AR T R 8. TGRS DU XK #5 T L 8
ARSI EERC ETE TAT AT . SETh R R AR
I R R L U R U g T T R R B R 1 AT ) i e
T A HRCHE 1 0 P RS R K A R £ il R 2 A =2 )
FETE— 8 22 5, HH P03 0k KOl B R IR AR A IF, ok
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Fig.2 Automatic workflow chart of the early-warning information
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