4 A2erB L%
TP AR
RLFE@mY

MAEA SR RIERFA FEE B
Designing a Home Care System by Using
Smart Phone Sensors

RS IR S h

¢ ER R L100# 7 A



# &

W PH O MFEINFBRERIBR A RBL A B #1776
Fooral DR A PE TP LA LT

2EPERF 4L FERF-FY i L
Frdiimpy hERE I EL

B4Eie @ B RRGE ~ B MR OIS o FEA SR R RERE -

MFAGTHEGRE 0 P HFIRTIGG RS g B R D
BRI I HRA RS g AT RFIRAF AR FERZE 2R
PEE R 2 RN gE, VAL EBRIEEN BPRET R R
A a4 oo F]gt o AT I OFEA SR T LR - FE R R LRAE
B @ pHRERY FEBFIRA N PR kR FERPE R R
TR B E A RS G  FAFEY R PRI R T o A LT L Google
Maps > 124 T4 6 ficd = PR R TR > Bt B B chiEg s @

Gigoe iR SR FOREEE 0 IR Google Maps o fFiude @

FAAELERRRY ¥ EH AT L LR 0 AP ORGSR

‘?\}"\_

) ORI R R R R R SRR > SRR F P

év,f%\{%—r\mﬁﬂ ﬁﬁ'l‘\_a E‘éjm’”;ﬂ»@’?ﬂlﬁf:w]‘ ~?P;IJ55‘Z"

Ik

;
FARRIBRE D e o L E AR R ERIT > W R 2 R R DA RRE ko
Tt AR e r RELHF PR BRRAE G FARITIR Y FF L R
m,}@gﬁggﬁai,gﬁaﬁgﬁ%%ggﬁ, i%#ﬁjﬁ@%
EFREe o RS EMA P H BN S GRIERF 9L 90%; F P FiLd
#w ARk kit 9LB%HIETR F 4 L on W R A REpR 0 ks

WPl EFES 5 89% 0 Flt 0 AR Y TR A AL R T B RRAERB o



ABSTRACT

Title: Designing a Home Care System by Using Smart Phone Sensors Pages: 76
School: National Taipei University of Technology

Department: Electrical Engineering

Time: July 2011 Degree: Master

Researcher: Shan-Shan Wang Advisor: Yo-Ping Huang

Keywords: Home care, fall detection, fuzzy inference, smart phone, accelerometer.

Many countries nowadays are facing a structure of aging society due to the
extension of life expectancy. Home care services are usually provided by health
caretakers so far. But it is quite impossible for every caretaker to take care the
elderly people all day long. Even worse, caretakers may get flustered when handling
emergent situations. To resolve the problems, this study is aimed on designing a
home care system on Android smart phone platform that consists of a pedometer for
estimating elderly steps, walking distance and the consumption of calories. To
encourage the elderly having fun in doing exercise continuously, the information
from pedometer is integrated with Google Maps to calculate the elderly virtual
location and present the actual outdoor scene on the maps. Furthermore, this study
presents fuzzy inference models to identify the actions of sitting, walking, hunkering,
lying down, and falling down. However, if the devised system can only detect
whether a falling down situation has occurred, it cannot be claimed to be a feasible

home care mechanism. This study further integrates emergency alarm mechanism



and remote surveillance as parts of the devised home care system. In case a falling
down event is detected, the system will send alert messages to doctors immediately
so that they can identify the situation about the elderly and provide necessary
medical care or treatment. Experimental results show that the proposed system can
identify about 90% accuracy of walking steps from pedometer, have 91.5% accuracy
of inferring as normal under no falling down situation and 89% accuracy for
detecting falling down if the elderly did fall down. The experimental results verify

that the proposed system is suitable for home care environment.
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Tile > Zoom)#HE R ¥ - F 2 EFF TP B L3 B & 4857 > T %ﬁd #% # p AR

EHPAER BRI E RS o n PTZH#I48 % * color-based # 5 jpik B %
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EHFEF R B JEd 28 R R T e 1T R RE I RE S
&gy o

P ARE BN SRR R Y XA FREEFPRBAE
PR ESORY CRPE S R RITI TP L ek R AR BRI

B HA N R Z R B F R R T LR SR

=%
A
=
-

3
2
=¥

BB w2 R PR RE o

223 BERLRED N

Flx g R R R E A FRAREEEL ) A LHEBEE
BAAEAEY 0 G4 EE b AR PRI R R E S SRS R R
RS R . ok S A

Rimminen % 4 [23]#& &1 — B x7enpk G R 32 > % 13 6 BRI E L AH
w17 3 = h(Near-Field Imaging » NFI) o # i# 4/ & 4.5mx4m + -] éps 45 > 27 =
OX16 i f B > 4B 2.7 271 o kPRt * .?]z;‘;;%ﬁqﬁﬁb_r‘ P REE T

T AR BETETE A R R 2 kn[24] -
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FI*BBREPIBES NSRRI T 25 ERERPEE A > LR
AFH T R B o A PR SEEDEE R VR PR T2

LA S e *'k}if:u']’ Flpt oo F R H BT E 5 &I RUPRTF A i en

2.3 HiHEH

Bl L3>t 1965 & d L. A Zadeh #rdt &) > BB 1 5 ¢ 46 & > fagfr @
BGOSR EAGFEET I E A A R BERPE R BABAY R
o AR AR~ BOR 4 0 ORI o 2 A e R[25]% 0 A K AR
AR R T A S s R 2 K@},v“ﬁ:ﬁ WA R F - ERA o KR IR 2 A
MEL S AFZURERAERRE Y JB e e T R kAE R
AP RETER P IEME -

AR BRI KR TR RRGE DRk 5] R A IR0 ek
BAEE X QY QZ XARBWE S BRI g 2 EORARRIE X
ok cdo 2 A8 ’ﬁﬂﬁﬁ%%ﬁ%ﬁ&&%ﬁ’%@m&?ﬁ{
EoE A 2R R KSR R S B o

2.3.1 #4 § & (Fuzzy Set)

MmN B il g & et A2 3 B £ (universal set)? A F g B -

N

%@iﬁm%ﬁ’rﬁF%%Jﬁrz@&Jﬁﬁ,g%{a,;@a%%i
# & hiF b 1 (membership) 7 it 2.0 & 1o

BAE L AW RS W ARAE2 S TR S (crisp set) o A fok B
EfeBB E-H o FrYhAd AR AFEEEEFOM AR LA
B LW iz » 2R B - [0, 1]EFP chd ik dn > B4 725
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pa() > 4 PR X BB R & ASIFRALR E - ol b & i S el ¥ G
CEE

2.3.2 ﬁf?/?, & #(Membership Function)

W4 & & F_ 3 o Bic(characteristic function)k & 7~ 28 X & £ 2 FFep
FRAR - T BaSEN L F RS Fh ST B R R AT
$ BB 0, FFPN chad FE AL S FRS R - WRF KR D

Fhadics 5 2 A Fh ok A H Sl AT RS2 e S

AP PEREAAS LER LU BN 0§ 0 B ke
RELER > MERMPEIANMT AT R 2 - BTN Flpt > A7

ELERC 22 Aol BRI RAREEPIGTELFD

N
w
w
i
i
Ju

(Fuzzy Operation)

B b B R G SR ¢ AR A R PEE - blde B
& (union) ~ #-# 2 & (intersection) ~ #o8 4F & (complement) % £ 8:F & > 1 2 i1
foi@ 8 A B EREY BB LEAFLE

N T AR SRR =1 5 - N &

do
s
(i
do
D
=y
e
s~
)

#er(y) = max|min(z,, (X). 44,6 (%, Y)] (2.1)
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2.3.4 #-#84a# (Fuzzy Inference)

Bt m T AL s B AR P S EEE G d 2 BB ARR Y
o deshen X @I- B ARG o 355 B AP IR # % T
O R E e KRR 0 T SR - BRI hb)
® R 1 ifjAITTEALES
® i 2:ARCaHFEIK KRR
® ik fF T T B KB

A - B E g R o L L AP mBIER R TG T A
ST F ) B Aot BRI 59 ¥ 0k £ 3 (Fuzzy Quantifier) & £ -+
Pl A R R B BldefFy R e

o fah LR PR EZ RF 2 EP OEFAARENDEH o b0
T- BT A G X fo- A X DY ERRR > BT e Sk Y
T g A o B P FO LR E07 If - Then 97558 k& 57 > If 384 A&
PP A5 H I Tehd) s % 5 Then ffios SIBRIAL 5 (5 230 ot eng
oo RS BT R GHPRBEF WA 0 AR RS T AR

¥ IR PR AR S A gﬁléfﬁ*"'g °

2.4 Android £ ¥ % %%

Android & - #&r2 Linux §% < (kernel) 5 A # B x40 (T4 3T 5o p
7w ¥ Symbian ~ Windows Mobile ~ iOS ~ BlackBerry OS % 1 7|47 £ 4] £ # 2.
T¥ ksod %73 "Android 2 % | 2 f£ Andy Rubin #74]#% > i *t 2005 & d
Google Jcpt - 2007 # 11 * 5 p Google # H # 33 s A BB H » ¢ 7 AH &
Fo2E Rz LG Eo8 L w2 R £ 3R B P (Open Handset Alliance »
OHA) » # % £ 5 T Android | &= % i7% % s B 2cT 2 [26] - Android #7% % &
Android # %8 # 3 % i (Software Development Kit » SDK) » #% # & & e * f25%
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¥ 4 o (Application Programming Interface » AP B 2 1 & » 3% 47 58 3k 2+ 4

B oz JavasE s kB & Android T 5 b chjist oAy o

2.4.1 53R A

Android % seT3as L E - 3 5 irend & ¥ & — e Android Jk s
#MeLé oo 72 CDEFG 3 88 "8 B £ 71 » &4 1.5 5% &7 Cupcake (A 45 3=4x) ~ 1.6
s o Donut (27 B) ~ 2.0 0 Eclair (F* § 5 X) ~ 2.2 5 e Froyo (4 i i) » 12

3 2.3 e Gingerbread (& 4#) % [27] -

242 A BEH#

Android & st < R b A G T A Kot AR Java B et A2
TR CHEZERD )R o deld A o 2 hJava it A2 A X A
% & * 473 (Applications) 2 & * 42 ;% = 2 (Application Framework) ; & = 9 C 3%
Tk kE R A Gk kS B (Libraries) Linux 1% < (Linux Kernel) » = e s &t

% 4o 2.8 477 [28] -
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APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Providers

Telephony Resource Location Motification

o o b Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media SQLite Core Libraries
Framework

e
OpenGL | ES FreeType VvebKit b

Machine

ssbL libe —‘

LiINuX KERMNEL

Display

Flash Memary Binder (IPC)
Driver

Camera Driver ;
bt Driver Driver

Audio Power

i u
Keypad Driver WiFi Driver Drivers Management

] 2.8 ~ Android ¢ i % 5 [F1[28] -

(1) & * #25% (Applications)
& Android SDK #7# * enE iz B2 9483 87 > **,a"l”ﬁ - &7 Java &£
Benpro g 4250 0 ¢ FRF IR S BN CF B P E RRAT
B E R AT o
(2) & * #2;% 4= 2 (Application Framework)
Android 3 R ©CHENEZFABEDIRY AN DR > B ANERF D

ERE O OFP AR ARV KA PN BB Z Ao r TR ARNFEZE o T s B

AR B F A R At s A aE Java AR et et Rt A2 N2 TR e AR A
5 (API) > %k it B % RA he i o b ¥ AR R TR L b S R TE

® i L4 (Activity Manager): L #r G ot A2 hd GiF Y 2 - Rt aw

sm 3 4% 5 3 (Navigation Backstack) -
18



% B 2 (Window Manager) @ B 32475 B E il § 4250
N 3 r—*—ﬁ (Content Providers) : p&= B * 258 F 3 B-FTH A £ 5 ot T
Ry 3o
Ak s (View System) @ ¥ R ARk A~ o o ZREE ARG
o ¥ @ % 3| 7] & (Lists) ~ 4% 4= (Buttons) ~ i 5 (Grid) & fr 458 o H 3 £ 4%
FMRURERHTE -

LE K # (Notification Manager) « # =R 3 + | %k j& 7](Status Bar)* &
TR &R L o
#2.5¢ ¢ 3L § (Package Manager) : & L #7j & X % A Android [k Fup ezt o
TP % (Telephony Manager) : BTG OB AR 2R T
Mo o
R 72 4 (Resource Manager) : # =242 BN AOTIRE R RN o Ao
B2~ h ~Ap itz g %o

3= ¢ 7 -F (Location Manager) © 323 RIPR 7% h4p B 7 i

(3) & 7% B (Libraries)

# AndroidSDK # » ¢ 2 - i@ % C/CH+I:m VB b~ % 2 B %
A B v % Android Bt RN R Y B S8 B o Android frdg et
HNREE §

‘hLE IL-F (Surface Manager) © 1 & chwt i B AR B A | ST
ME EEH o ATl e TR Fa ks 5% 2§ R 2D/3D
e A2V kL o
¥-t8 4= 2t (Media Framework) : 12 PacketVideo = # 7 OpenCORE 3 &
Hen A SV E > £ 42 MPEG-4 ~ H.264 - MP3 ~JPG ~ GIF ~ PNG % % &

%‘El;ﬁ' 'g\ﬁ'}\“’
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SQLite : — R H i R4nmgenh BN TR E o 24 4

(g

NES & ¥-3 303
Pl EEFARERY o

Open GL ES : i f& Open GL ES 1.0 %L 7 % % <1 3D % W3 & - ¥ -4 &Y
13D # Ar b i RSB T o

FreeType : /23 MBYL R Z v EF 3> 5 3 5 o

WebKit : % F 1 F 251 & > 4% & Android # B & Bl % - & 4% edg s
Radmidephe g o

SGL (Skia Graphics Library) : mJ2 5 B 2D &1 g B 31 & o

SSL (Secure Socket Layer) : e 32 4 F % Ap B o3l 25 2o

Libc : BSD £ # % % C &3V B » ¥ 4%t Linux 4 P 5 VR EFHRE D

L o
s

(4) Linux %« (Linux Kernel)

A_Android B K & 0 Ip P4y E R E & 0384 5 ¢ 7 Android #4 7 Z& 3 (Android

Runtime) % Linux %« (Linux Kernel)s $8 > o

® Android Runtime : Android & * Az B2 78§ 12 Java i % RER > T 7 @

* Java Runtime &# = » @ .2 p 4% & Android Runtime # {7 42;% -

Android SDK =7 Android Runtime 4 % @ B &£ & ~ i k7 k3L 2 w5

Core Libraries (% < & 3% &) ~ Dalvik Virtual Machine (Dalvik & #t#% %) -

> Core Libraries : p % % 284 Java #7 % wf e ca30 50 o

> Dalvik Virtual Machine: ¥ - %7 % B4 G T m I8 B> A E D H 3 P >
)‘]*‘ub TR EY B R ET R A o Android 1 2u - B Dalvik
R E R EFN G S B Android & * #4258 > @ % B Android & * #2
S - B B Dalvik RS E AT 0 S A T R ERE
% % Virtual Machine T #8022k - 493 A sel B2 (v e SV k7

EETL G TR

20



® Linux Kernel @ ot ke b AT AMEHRMWERT DN %A
(Abstraction Layer) » & 1% 5 4p 3 3L i o ot - B sord teehpre b
JRA% e 7 ¢+ & >4 (Security) ~ 3= &1 ¢ 3 (Memory Management) ~ {7 42§ 32
(Process Management) ~ % i 3 & (Network Stack) - 5g &+ % ;% #-%] (Driver
Model)- # # » & ¥ 4L @ * ch5% & 42 ;% 4o :Display Driver~Camera Driver -
Keypad Driver ~ Wifi Driver ~ Flash Memory Driver ~ Audio Driver ~ Binder(IPC)

Driver ~ Power Management o

243 2 Gk

AANBREARTER DR BN > TH L Activity o § Activity rt# R

BpF o Rg ibdp- 38 e B o BARAR G - 1 Process - w2 e iR &
2 FRpE > kAL E kBB IRAE R Kk vz Process o § & ST R~ B Activity *7

H P ¥ - B Activity BF » R & o0 Activity #4-:c 8% & o Android 2 # % % (Dalvik
Virtual Machine)i¢ * & fp(Stack) % - 2 Activity » ¥ #- Activity 4 5 Active
Paused ~ Stopped - Dead = #& ;% f5[29] °
® Active(is )

B * AN A Es {8 0 Activity TPt B B Y ok fi e A Android TR E T L b o

- BRFRELE €3 — B Activity it im & ¢ ak

o

&igr

¥

® Paused(#yi%)
£ OACtivity 35 %% 0 334 B H o PFT AR B o bldos LR A
FAERFRERERY AN RRT DL RAFFaActivity Bl € 33 F R &

& o % Activity & *“%‘rr%#nnﬁfw%’%;ﬁﬁ%ﬁ;&!jﬁ%o
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® Stopped(i® i+)
¥ % Activity I A3 7 0 A & Activity 7 DI A F o B3% Activity A&
F 3

Bk o F S E 4 THome ) 42 0 BT ekt i or g Bt Bk Rk

® Dead(® w T A fad)
% Activity & RARETE ~ AL B8k s AR K ALw T RISV KRR o Bk
Fow dc Activity » ¥ e B 5k sLie i A R0 4T kA g R w o et B
ik R en Activity 0 R B - dhenze R 0 F 002 B Pl w ot B iR R
fs 1 Activity 0 B f6 4 EEH ¢ Activity o
- B Activity g (T L 2 G AcB 2947 c BlP FZiFLRRE S A

n] % Entire Lifetime - Visible Lifetime - Foreground Lifetime -

® Entire Lifetime(ie& » 2 &#p) @ ~ A B 2.9 ¢ S ¢ BF RFH > - B Activity
11 Entire Lifetime £_d onCreate(Bundle)® 4> & ] onDestroy().% #& - Activity
oS T RK T8 oonCreate()di st @ B FI#4 7 onDestroy()pF £ 2 )

® Visible Lifetime(¥ 44 &) A £ B 29 7 » e M EH > — B Activity
1 Visible Lifetime <_4p & _onStart() ;83 onStop() &zt o AT ARG EH PN
2R —*Ff? ¥ E | I Activity 4 {7 k% -

® Foreground Lifetime(# § 2 &) : A 4 B 29 ¢ &p plEps RN E H
Foreground Lifetime 45 -8 j&_onResume() & ;% ¥ onPause()d 3% 2. & » &

B4 &% Activity B AEF T 2 Activity » ¥ B &SR F T 6 o
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User navigates ) _'
back to your
Activity onstart() -+ onRestart() \

onResume() -

—_—

|

|

|

|

|

|

I 1

I 1

I 1

I '

I '

I '

} Activity is
|

|

|

|

|

|

|

i
i
i
:
E running
i
i
i
i
i

|
|
|
|
I
I
|
|
I
|
|
! “
IYour Activity
pomes to the

foreground

[ New Activity is starfed ]

.

Other applications| | |
[ ned memory }—;—I . onPause()

#

Your Activity
comes to the
foreground

5,

[ Your Activity is no longer visible \

;

enStop()

B 2.9~ — B Activity 34 7% & e04 3 [29] -
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25 s} W API

HEFRREOLEFE O F IR P RBFIE 2 4o X #E B 5 UrMap -
Google Maps ~ Yahoo!+# A3 @] > 12 2 ficdicep Live Page % - B 2.10 = 5 B &
v ij*ufg?, Urmap 5353 > 7 2 S X 1 8% ’iIPEE BT F R A ARE
BT A% - Google » A B> E e HEPR 2 #is B4p% B2 F#
7 ER AR 0 o Yahoo!s B» Rl AT R T UBEHFITARTE RE
BHIPEEE - MSNAZF BRI A b GE o T3 R imry  Hik

R R F RS SRR

- n
S T T T

TRy

Fa e
. RRZHS 85 B ]
|—I_|u ; £ ' cRmHsBIEC 2 gmmu-nzire 7
. L :
Mk = [ e - - § .
- 011 e RS 001 ey

(c) (d)

B 2.10~ % *+ = B : (a) Google ¥ B ; (b)Urmap # @ ; (c)Yahoo!# A ] ; (d)MSN

EAPEE A
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MEPBEBH A EIRGAs ARRAREF E S g - R R e 3T
73 % ki(Geography Information System » GIS) sz 4o p w0 48 + 3+ B ® > Google
Maps-~ Yahoo!# B3+ @]~ % i# £ 7 UrMap % > 358 3 i * 425% 4 5 (Application
Programming Interface > API) > & - & * #2588 A R 2 & iz & § &+ » [
B %~ a3 d s = B o 2 Google Maps % ] » Google ¥ B # &
-k 2 APl &) 4 Maps JavaScript API~Maps API for Flash~Google Earth API -
Maps Data API % > % i s * 2888 A R 2§ ensd i > 0 p PR R PPk

Mo 4258 0 T H-p S K3 enke Bl fpde & (Overlays) 't e 3t iz at APl 2+ o

251 st ¥ B APl 2. &

EEFRRFEZ ARG Z R AP E RS L TE RENEE AR AR
Feh- B o RAERRTE B APIFLIBFI B2 0 > W AR L HEE
APl 2 %8k A E BB L AmT 2 R A2 B APlL- &5 B APl i

2 Fded 2.1 e

% 21~ 3259 B APL 2 vt die o

*REREEA S R) BB S KBRS AT )

# i3
# 7 A #
-+ £ e
F f #
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2.5.2 Google Maps API

Flh 7 HMEF RSB 2 R Ay R % Google MapsAPI iT 5 B 1 £ >
d >+ Google Maps JavaScript APl % = sxdF s 4e g B > T 3% B T 555 ~ b [
Wi~ BHRFREONEZFEFFRERSE 2 A E - 8L AT Y ¢
* oo gt > AR 7 1 * JavaScript #- Google ﬁ'ﬁ/\ LA S ML
fie PHP ~ HTML ~ MySQL % = F sk 9 (¥ 487 7 #73F 2 # i ° JavaScript API
gAY BN > ¢ ZFE 5 HE ek RBEAAL L BB
ARVEELAIRERFETL B T BATHNA S B FRFR

A P

p & _MapQuest (http://www.mapguest.com)3+ 1996 & % % {5 » 4} = @] & st
Wit B &4 =& 012 Google Maps = g 2 * AJAX (Asynchronous JavaScript
and XML)# ik 4 = 1 0 B4 17 Web & * #25% P ehid & % »xic 0 2 % AJAX 0
5 < .gaq&—g’g FEREATREAAAES IR AT LATERT R DT RT
FLUATBEFTH > R EF Web B * 4250 ie { @ w B Y > @A A SRR
IFELAR NG RROTR oM BT E K ET IR = B A G
SEEH R FERE ’T EIRGF FAEF ki< i I o e g B
TH 5w HNERAF I FEEEEG LB LARG R SRR
42 > Google = 7 2007 & % v 5 F AR B it - A A A r R I
BARPI AR E- BRI REREG DB N AR BES Gy BE T wh

HE %o 43 I0@EEr F hs W #E[30] -

2.6 FRELP

PRFTB-BEFARAPGE FARGOHEL 2 G EA LA N > BE
GEERP-Bifis 0 PREFPPN PR KA ETRZE A1 @ H B R
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http://www.mapquest.com/�

T AR BELT R LY MM EMESRGER PR G
REREIHELS A B 211 Z A ERRBERPREIB AT HTT AR
WA ) A e R ER H (Webcam) > Fpt 2 & T fj‘uﬂ EET e ¥ -
BER2THEF R T PSP Camera) » i ¥ 5 - Bz EF o A
ERRERENYE  TETHAL > N2 RRGES L DR EA L FEE
A2 A L - B R F 4B 212 #757 o H ¢ 5 IP Camera >t 1996 & >
¢ AXIS Communications #74 % » & % - L & ¥ g2 g k417 5 ’%i@ﬁis?]ik

o B T

B 2.11 ~ IPEVO PoV = g 38 % (Webcam) -

B 2.12 ~ AXIS P1343-E = § 3% 1% (IP Camera) -
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AEL R RREVBLCTEREL I ERT FRRT S WA
¥ T4 5 2 IP Camera - IP Camera p 22 IP =1t 2 TCP/IP % J& i 20 £ %o

B S e - SRR R 0 3P ISR R 213 47

ARTPEC chip ETRAX chip
| |
— '_ —

|
[ = Ethernet
[ I

] w @ b interface
a |l i
. [ 2 2 =
' g & 5
1 = §

Modem
interface

/

/d
lens ,.-"'I \1

optical image sensor
filter [CCD)

B 2.13 ~ B4 0 3R H[31] -
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L

2
4

$z3 BREERAEHES

‘S:'k

AJ P RS2 o AMER DA AP DI RRe 2

RKPmfE o BB AR L RABRFRE

313&#&
AR PHMER S MY o AMERL L4 Android FE T 2 &
B RRBRR R PPE T RPIRETES S FMER TN E - rEd

BIHCHS K dh G B s R T i A LR R

>

311 AWEH
S M ERAeRLAT T B A S T A B RMS L S LR HiEh

Rl ?hﬁ&ﬁiéﬂ FABHE I o R Fina e 2 - L Android

TEZFHEINIH o BTRY IS P P LR RIR Y F R

Pz ghtrE AR EME R FAr A Y I GPS B fre w2 2 R AE TR .

i)

Android £ 4% & 3 7 35 BE R A RIER A FEFBE T AN TR
PIRE - R Y FEEEHE > SRR RIOTAEBELFIRE > PIREL
BFE B E P FRET 2540 4 Google Maps 2 ApRBE PN ZHRFI < Al o
Fap R F R R A R FE I RERR I VAT

SR F A G PR SE R R EE Email > FEHEF R R

W

RY 4 pA SR RERT FRETAHF I GEPR G REFE AR T
PR RR Y H R AR RS R P e
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FEEZEETE

FHEEH - EH4EH

BEAN
BB, |

W31 AMEHETLH -

3.1.1.1 Android & 5 + {%

AF g % Android (P T S22 FEASPAFIRFL 1L FEA
PP E2ZBRE NI SPRY FREFO i E R LR TR
=% GPS A fhfrd w2z 3 & £ FWM o X AFEA I BT 5 By Y Al
HKPAPM AR o AT T o Android & %t % (Android Virtual Machine >
AVM) % iRl p 7 B chfg st 2 b > T bl % 3 2 Android T 5 RS 48 A

30



| % B 3.2(a)= HTC Hero 27 §] 3.2(b)= HTC Desire HD » H 34 4 %) £ 32 e 4

3.1 #5751 o

o 10:08

(b)

B 3.2~ HTC = & : (a)Hero ; (b)Desire HD[32] -

#. 3.1 ~ HTC Hero £ HTC Desire HD & it & 4% Hrsi 42t #2[32] »

HTC Hero HTC Desire HD
(L P Android™ 1.5 Cupcake Android™ 2.2 Froyo
;ﬁ (1 PR LA Linux Kernel Linux Kernel
‘é B Bg £ 2
BERR Android SDK Android SDK
wFE ] 3.2iinch 4.3 inch
®FfETR 320 * 480 480 * 800
" CPU Qualcomm® MSM7200A™ | Qualcomm® Snapdragon QSD8255
B cPUP R 528 MHz 1GHz
S 288 MB RAM 768 MB RAM
512 MB ROM 1.5 GB ROM
BERER G-sensor ~ Digital Compass
1018 5.0 Megapixel 8.0 Megapixel
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GPS = 4 y
i 4 3G ~ WiFi ~ Bluetooth

d *> HTC Hero ¥# HTC Desire HD & # £ 435 i2 & 4 R B B (G-sensor) %
THERLY TP RHRELFCPS A A EY RIFZ AT HHE PR
S

FrRELBEFIL c UTHALRET R T EA L WA R EL #r

e

o EARRAE

g p iz MEMS W42 G-sensor > * i £ 4 gBpl~# > AR REL 2

5~
=)
N

P AN S XY Z 2 B R 2 G g
BEfEHBEFTA 2T KBRS BEA LR o Ft > G-sensor it 54 & iRl
B A BT ERT-BIIPFHEALEWBPNEES RPI B R w1 E

PR TR RO phAci R E o

B33~ FPp=ghicd RERIET LH -
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Bk Ee o BB KT o Xdh Sdhs YHh 28 kg 5 Z
fho T HRFNEA BT REP LN F R REF > 7 PR EE g Sz
fhiviE B DR o
1 2HFFP L > T Zafp > =zt B EXY, Z)4» % 5(0,098) -
2. FWEFDT T ZHhEp T o gz Shieid B E(X, Y, 2)4 % 5(0,0,-9.8) -
3 EPWHFDP L T Xy o pE e REXY, Z)4 % 5(9.800) -

4, THFFDP L T X P T o Bz R EX Y, 2)4 9 5(-98,0,0) -

-

5. F43F 2 > Y i o pEZfEAEBEXY,2)4 9 5(0980) -
6. LB o T Y LI T o P dhieid B E(X Y, 2)4 5 5(0,-9.8,0) ¢

AETRYEARREARRR Y FEFE R R B IR
B A 45 o
® TIiR¥

FEAYL P ET I RE LY > TN R e AR - BR R REE K

FAREE N e BARGBA T L E LB ha BUR o L FEATARA
R RAHE A TS RET Fd
BoL 2 EFLERE A A HA PR TRTFREER S 2L FER

bo W 3.4 #1 o

Wik

N d
iy



FWTIRLETALTG I RSE S - T IR TR I R AR
ALY o R ART  ERIE AL ERIFLS GRS AR 8T

FRERALIRT T T FRE AR Pl B AR R I

w\n
=k

3

#
REAAVARF > BT 3 REP M 0 AR PIERAHRLEFEAR
o F s TR G d FA SRR B - R ¥
FERFRELIIRFIEALZPIHTERZSEE »d LRBEPM R R AR TR P
B UFE R R e B g o

AEEAI SN ET I RE RGBT £ 6 w2 2 i h 3%+ Google
MapsF’;ﬁ'Ufs-%aﬂ 7 A FLIRE - 8 % 9 HTC Hero ¥2 HTC Desire HD & 2 =+

WP EngF RGN T G T3 R o
o rrmEirii

ALY SN EGPS A M IR Kb 2 SR AR 2T
i k- B EF ARG S AA#HAS ks 5 2 W 5 (Depart of Defense -
DOD)#4 & B B3 B A B & % H & = ihefmh 2= s 8 23k 5 R

1% L AR B P on e B 0 B Ay 100 2% 24 0 2

e
fﬂm
—b

s
Bt
e
3
W

Fw
=
Jrek

3
e
=
(«\}

E
hpas}

3
=

s
T

s
D

1%

<k
po
S

ey

3.1.12 pRIERS

AR R R 2 R A L VB H 5 AXIS 207TMW - 4o B 3.5 #7F © AXIS
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e Eclipse V3.5.1

e Android SDK Windows V1.5 rz F
e Android NDK Vr5b for Windows
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