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Abstract

As the computer and wireless communication
technologies have greatly advance, Telematics, which
stands for the integrated use of telecommunications
and informatics, has got more and more attention
recently. In particular, the application of the
navigation technologies and the real-time vehicle
information can bring the driver much convenience
and can also promote the efficiency of a transport
system. In this study, we develop the communication
structure of cellular phones, car-PCs and the
monitoring center communication. A car-PC will
automatically and periodically collect data from the
sensors installed on the car and then send the data to
the monitoring center via wireless communication
channel. Therefore, the monitoring center can grasp
real-time information about the vehicles, situation on
the roads, and so on. We use J2ME to develop a
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system on the cellular phone so that a driver can use a
cellular phone to request the monitoring center for
getting vehicle information via GPRS. Also, the
monitoring center can automatically deliver
information to the driver’s cellular phone. The
monitoring center, the cellular phones and the
car-PCS have a common data format and
communication protocols so that the data can be
transformed to useful information for the drivers, such
as the car license number, the vehicle speed, position,
status, and temperature, etc. All the information will
be shown on the cellular phone. Thus, the goal of
real-time vehicles monitoring, dispatch and safety
control can be achieved. The integrated platform that
we have developed in this study can further integrate
electronics map to provide more convenient and
efficient real-time  vehicle supervision and
management.

Keywords: Telematics, Car-PC, Cellular phone, J2ME,
GPRS.

1. Ay

wf

HEREGQEBEBRERARBESLBAN
AFE S KAMBGEBOMBELREEHABARTSET
APy A FRRE > AR AN T BR T i@
BERE > AP FEBLG TR ARLHIEZR G > £7F
BIOBEKXELE ELEB AR - BEEKR
RMERIERPIGOEBBER LA HERLEEE
g ERAC A R SRR NE% e RS E:
(Informatics) £2 i@ 2R, (Telecommunications) 3% #7 %% 2
A B B A %(Telematics) - Telematics £ 22
B AR S RBRAETMNAE  AMbN B
AATEI BB R ES S ERE /AR B
FHZXEFARETASRALS > BLEAEFAARE
BB AR BimAR R B RIEZL B
MANFRABBEHRIBL AR ERERE L
E 2 arrlanta £ 5 A Telematics kR B oA -

PRI AT » 478 T 36 CEAE A R
FEMGAEHE AR HE S RAVENEANS
HEbe EZAGTEEEBRGEN - BT
MAEEE B AEENER KB L%
XIHNEERE mESE  BAE Dk
AKOBEAETEHERNRBE IR BAIHARE LN E
Bx— BREL THEETEHBHEER K



ek E¥ - BL L@ BT ERASE - EhE
WA KR LA B IE P AT S B RS o
EL - F2 % ik o

BRAEMS AR B RIRF I F A E BT
Byi@n4g% (GPRS) BEPBRG PO~ BiIEd .
R B AN AL ¥ #(Content Provider)i# 47 & R
Hay e g% o o R AFAR - BEBI kK
HEMR...E A BEAERK (Car-PC) BIFR A
# E (Sensor) EATMER| Y BEmKINRITE M
WwEREME - KRE-BEE AL RFEERE
B BIRF T SRR R 5 O MRS 0 Bk
HARAH ERmARAE NS W P o BB A ER
HAEARGE R LFRAEBEBERFHmiE 8
e-Service®y % suib - B A HFI A & S4TE EEWE
BRE N SLmss hhe 0 R BB B AT 838 A IR 5 BE 4
PR EFR  BABMRAENET N LA
o AT E EIHEAT AR E S 0 MR R A
RER > FREMEA N T EERLHEATE
TP o

AARFERBTHEE - AT B P
SZIBHEMN BRE R HNEBRARERNE
HELEANELSEWRENA YL LB EE T4
HPP R E R E N 0 45 LRy AT B AR BT ~ B AT
FRIRBEIE - BT RN AL Bimie
ATEERENZLEE -2 T BAIGPSEMLE B i
BEEHRETIE SRR R 0 2 F R
RBALH E RS > FAIA R RAEEWMT L ~ 4
LB MAGTE AR U RERRLE &
FALEEET TSR AR ER L8 8. S E
AEF @ ey F KA G & o > £ e NS B
BREATEIE > YR o B B AR A L F 5
B KFEZBAZ -

2. 48 Bl Heog R 3¢
21 £AEMRANRA KL

A RAERGER EHRERETS ARBEH
BNE FAE A H) UNO-2059 2 HARX ALY Bw
X86 %Ak v R E M F P @A BE
(RS-232/245) eh & =T1E A - [141 6 G887
& Fi{E A &4 & Flash ROM ¥ DRAM % > A7 2lUR Bl
RERLHAER LRAEMEPTESRETARY
A M IhEE 0 4o %A GPRS ~ WLAN 3 2B 48 9145
& B & %3k A #4k y Windows CE 3.0 #: A K,
¥R B 32 il ~ Bk ey A RAE
(44 HeBHENERED HEALBOHE
400 KBytes £ # ° g4 Windows CE #£H T 34 ¢
eyt A 0 k& 3 Windows CE 9] LAk %]
R TR 0 A > EARE SR BN R
FHEE > BMMEKT A %A > 4o b ¥ B3 hotk ¥
A4 TEM -
fiTelematics z %, F > A E A TR BN £ 45

NAEBMNEBEAFTHEHME  wRTUA
GPRS/CDMA g1 Wireless LAN&) £ 4 49853238 > 1%
HAS TR m AR PR 0 L RBEHEE GRS
WEY EEABLFHEEBEABEZERY
o BEEENERBRNEAKRIRE  CRERSGS
BT RS > LR A B K e Wireless LAN %
BB B AR A H Y 24 o [BIERBIE
By B —Fr 0 RBIEE BERARAERA
REEH G H ERBRITTHFRI N E > BBERAE
ETUREBAIRENEE - BE LBE - WA
— B3R B A ER A ARS-232:@ M ILAR R E NG S
BBIK B0 % (Sensor Host ) HAFA & & & A &
30 R B # Sensor & R &9 2B o o iE B A
Zigbee(IEEE 802.15.4){% 8 7 X 48 i@ M &
JEBE R KT 3(30~1002 R -

ERORE B RE S Loy BOR T AT AT B8R
B o B RGR S BB A ARS-2325 7] @ Mk 2
WA BER A RBIE ERE —BAAE
TEEER TR > B TREE 4 FI BT (R
FEHMEH QLB R —MARTHE - 2R
IR - EER TR RIE I 0 A5 b BIE
#] B Winsock i# 342 X, & 1@ J& & 49 % ( WLAN s,
GPRS) & Z B3P .8 B IE P .0 B 3IE m Ik
HOBBAEZMNEETMNE Y FHAERAFR LR
THeER -

22 fTEEREAFE A GRS

DAEFHROEEZAAH A% E51ER
FRERSHEILZAATRA N BILATH
o R R REEERNTEHTELEBEA AR
MR R E 6% E A F 4 —Nokia N70 > 12
T k#EJavait s » LR T HAHHBBEM - BATH
H A F 4415 ¥ % %4 Symbian ~ Windows Mobile
Plam OS ~ Linux v X4 ¥ % % Z 48 %t ¥ > M Symbian
OSey F A T ity T3k B & - REHANE
AR AL bR F AP B EE X BUTAIES
i g E M EDLL) > EA S RE
Bz Z2H LRABERERAAITLEEITOE
FAARRFodREE o ZubdF 2 - HN BB EX LB AT S
FIREZSHRARMANTENFRELE LA
BT > MBS FRERESERAN  BLBEHRER
AR FAAAE S AR Py 3R B A o [15]

3. AR T AARRENE

J2ME Wireless Toolkit £ 5% -

J2ME Wireless Toolkit (JWTK) H# T B % &
Sun Microsystem ( & 5 ) A28 R &) Java & 44788
SERA LA B IR A RS R A B Java AT E X A R
HEERBEOTE - AR AEEL I2SE T+ &
F oA E it Java 2 SDK 1.4 (4) L k>
BETRE JWTK M4 T AP TR EA - IWTK



A ¢,4% KToolbar B2 = B > KToolbar & — % 1B & 5
BUENERFBEE N @Y TE > TU{ER%E
(edit) ~ %3 (compile) ~ 4 sz (build) ~ 4T
(execute ) ~ 444 (debug ) > Be A4 3 % 4T MIDlet
AR BERAHTARRREEA M J2ME
ZRAZR - A IWTK JR AR EFF 3 KRR AIE
A IJWTK 2.2 Z R A o

78 &3 (Nokia N70) :

Nokia N70 ;&3 Symbian OS v8.1a R Aty %
BEAFHRELEAL HERETEAS60 2%69% 2
#& Feature Pack 3 - % 3% Java #4#ifA MIDP2.0 &
CLDC1.1 > 7T#:® OTA~ & ¥ ~ 4r9p4 % USB &
B EF oL ERH N @ EEERPIM
BABHBIIE > ik THRGEBNWEN ... X554
APL: o ss 8 JE A A2 X i > A2 41A API
12 e ATAE A B - [4]

M ER (UNO-2059):

B3 ¢ UNO-2059 = — 2k Pentium 86 % #& 44 -
4 H4E¥%¥ 4 % % Windows CENET » CPU 2
GX1-300 MHz > B-% 64/128 MB & SDRAM - 32
4£ T 218 USB #v 1 /8 PCMCIA R &@F 3 /O %4
BIRBEE - B TARERES M ERHET 418
BA AEBMIF R BB 4 RS-232/485 @M% - B
b » 4 % 3% Modbus/RTU 2 Modbus/TCP # & # 5&
##2 X & ADAM 1/O #v & 4 PCMCIA #4a - Bt
AR AE A UNO-2059 & K 3t B R EE ~ @
Fo /O % B FE By 2 A EH - [9]

4. R GRHEAERA
4.1 R&GFRHERA

AR AL BB T 223
FARAIMEA T8 T LA SmMEHEN A
% > ZiBGPRS LM B+ iR HERA S E
BEimR b AR ER TR W ERA T
B AKX B il ie B AR IRIF B BRI
ErARERMENBEZEE P OREILES
AERE P > 2R B P P o F) A Socket i@ 38 %
)0 #1478 E 3 AT AL Bde B oHHE ® £ Client >
UABRAF B B 8 B B SUAR B BN 0 AR ARt — 84T
$EE - LA EHMAEE PO MeyBmEE -

B b 0 M1 Client s 78 F L 2 B W3R B oRHR 8
AR THRATES > B EF TR BERE
BB CKRECBE S BESETHBESLATHE
BEEERESE S EETUATHRAMEELEU
b RE AL B BB UTHEMAN
75 2 BRFS 22 A 6 1B AR FS ] - R BB AN AT
BEEFC -

BRERARBEET MO EETHRREESL
Sensor Host » HAF A & & T4 WCR 8 745 8 X R]

#E WG o mE A F ARG AFSensor Hostpr BR AT 44 —
AL ERME F B RAER G he LA AT 0 i MARAT R — %
RBLBERGEN doBE ~BE - £k~ B
B BATMERITENMMNACHE  REERTHKA
BB RE RBEEE P OWRA TSR £d
Socketi@ I A| A & @M AER X B B8 R
J& 4835 % ¥% > LAWLAN 2%, GPRS &) & 4% # 47 4% & ok
YEEEFCHEMNE dhEETORGKIER
z )

Operation System
Microsoft Windows Xt

Comrmmication

B 1 A%KHAE

THEZAEBRART RERETE AL
B, ZERAEEE LR BB PR RABN > RE
B —Ae 0 B R IR RARBF 5K AT 4o B AE 84 PR
FALE o WETHEBEE PR BAMERFELR -2
TEPERAZRFTBIATH ZBE€EARITER
2 WEFEEE TN ERALTRELTENY
KAPEEFT OS> RRFEHMAGRIE > HEE
e edid o 8 R 2E AT EEAMITENA
fr e REFRBRENRS > BBRARBIELSHTAK
B EEH > BRI ENRE TR 0 RLK
BERER—F—FEK -

EERET L HBOESNRE @ Ed &
AW T > BEBRATTHRAATEH EEHUAREL
KPR BEN BBt -BH ~ETE - &
RRBEER TR AR R 2 A 0 dodfg¥
##DVDE B - MP3& 45k & R BIREUT » BEA
THBEKREZ PO TRILEERIRRTER
A REBWLANER S Z A TRE 0 4 X3
AT R R o e BTG BT ORIFH
CRABAE N wRAFER S MEHER ~ K2
NERE B REBROEBRARE—HET R
fE B HUE F4F -

EEGEE D BEEREAEREEA T
RARATHEREEEEEG Bl iRy E—3
BemABR o BIEP OB ET AR Bk B F I INIREE
BHRBPIEA o X0 BRI EF > BE3x P .of A GPS
FAL % 443 Fo B 40 3 F 0 A A B 325 3 A4
FHA BFEALRESHE  HBiITEE8#8TE
AR R MEBETRERRHEMN > ERBFHA
RERE  RABZHREILLE - [14]

AAEET® > EEBRATREE L TH|



FATES B EIEA L ERE - BT BEREFH
MEAE B X BATREIE > TESTH R L R4
BRI EMMs S RIFE TG ER S BRI
Rl B4 A THEGETF - [I6]F TAS% > £ £
REZBTHEFHTEAIALHR2RN - &
—AREHAARLKRE BETHACPSEMEE »
BBER BB ENRE TR L E TUE
RABRRZEIEMHE -

EAERERB T @ AARREEYBEEE
o EEERARBANGERE - ZRHGBE 58
ANBAAEATaSE e b—MEE DB B
Foo o FBITEHEEGBREASEELEME AT
BRAEENEAZERRATEHREE AR > 7 jo
BEMNAB LN -

BEEREE AR RARMEARE > 78 E
EBRRER  BEPO=FTHEMEET KR
B EMEEMAS 0 S B 2 AT o

IIHI'

) ) )

100 ‘ 4{ 100000 ‘ 100 ‘ AAIIIII

IIIII Aﬁununnnnn ‘ 10001 ‘ AAIIIII

100 ‘ 4{ 100000 ‘ AAIIIII
(o S
- C

B 2A%RSAHERER
BAZE @

B AGERE

THRERE
BRI
WIS
SRR

EATE A IRAGIR R T

T S

3 Client &2 H

Client 3% &47742 A1 A T i@ OTA (over
the air)#} & ~ 4x9h &k ~ B ¥ & USB {84 188 5
RATH T3 LR E L I2ME 318 4764 Jar 4% -

RERDELIAT - BREX L LB EE
PO BEANED  ERFLBRMAER  RIE
TAERFF By M 0 538 GPRS L itk
BEMEZBEER > BIEPOUBIEREAELRS
MR FHE R AREBRBIPEE BAERRT N
B b EmMABA S M EGN A EE > BRE
RGEEINHPAAEEGHLHE  EREREEERE
MM EHRE R BT HERZERF @K E
#E 3 - Client 38 R A2 B 4 B 3 Ao o

4.2 EHEPE P oM Client B 6938 E MK X
BAR &R A2 A

7 B 4 oo o Client 2 2 o 31 8 4% 36 1A 3% )
I AY Y AT LURE L SB A R ) 63 A AR B
X A TR ST - 23 845 X AMSG R 57
B Clientf# i3 & 4 B 42 ¥ .o ; ACMDEA 38 % & 2
¥ E) 38 2 Client » & % Clientf# 4 & 42 &
R E ¥ P o B Client % 454 2L I’#J B8 5 2 |—”J
TR -

AT 3] F R 0 F B dE ik 2] Clientf#
% 89 MSG8803 3R & - f& % F 48 # & W &
CMD8803 » £ gk » 88031¢ & — K IE I & & & - Ik
AW E A REIARBILAALT S T4
RISA Tl &2 0 a4 a b s amie  R2
Al 28 pE3%E G o T AN | A A A A3 B 84 o T A%
A

A X b E3aS (CnfCode) A HiH & 4 8
—fE— % > B & WLANFH B8 ¥ R
AW ERH G 0 BbA A RS o — MR AR A
SR RE 0 BSr u4E oy 3B B 0 — A Rk 2SR AT EH R
—AAATE B AT A PR S F B JE o 4ok
— R EF BB EAENREEFEE - TR
A MSG8803 & CMDSS03 4 /5] 31, 8 & Hi i & 7 8 &
E-

W MSG8803 (478 &EH—>EiEd )

H#AMMSGAME A H MR SE& B M E 4 B 2 05 R
AN 2 HEMMSG8803A DeviceIDAMI

Bk A B AR A AL R,
DevicelD : # 57 &35S o
s
H#NMMSGMsa&MIM2006/05/0611:53:18M114688772
9234"MMSG8803MCK-0001 M

B CMDS8803 (& w—4T8EWE)

#MMSGAMServerAccount™ F 44 B #A 8% B MR
A MCMDSE803M Content™ ||

BB AR A R,
Content : BT EHE BEWFE B -



s

#MMSGM Server Account™2006/05/0611:57:00M 114
6887729234 CMD8803 " RetTime&Speed&Locatio
né&Status&Message

RetTime & & % F) #3245 > 47 A= — 1% ~ Speed
4%~ #i% ~ Location &~ #F B ATAT 4L & ~ Status
F TR E ~Message &7 £ F M E b2 T &

B b oudfe Client i 7 E B RS A EwE 4 FF
o~ 0 fMain & £ E ; 8801 B BEANKE » LAWA
TRIE ~ FAE R R A% > 8801 AR AGREAARIE By
ANEFEAFUREAT—EALRE  RZASEHLZRX
8802 At RE > BATA | EMAAEE
BIg > TEWAL Loy TR 8803 AT A £
GENERE BERFE—FSERNE —EKRFEeY
Ak & F 3 fomd8803 A BAT CiB IR E — B R a3
KEBMEE o

& A # #h4T (Start Point) /& A £2X1% > & kit
AR EEE (Main) #4F Client > #3834 H 1%
SR BEANKE (8801) & A HZMAMNRIE - B4
BiE% GPRS 2 2w R 2| B4 o0 > pbBF R &
8 A A & MSG8801 -

By Lol B) MSG8801 893844 » RIBEH
AR B A T RARS T > =i CMDS8801
2 & % Client Client 4% 2] 4% » 42 31 & F ##f8¢ Content
MR A B4 HHES 17 RTFEBEAKRMK &
BTAANRMOMNE  THREIEALRE
(18801 ) £ A ZHLIBEHBMA L HMEL “1” %57
BARY BT EERE (8802) A
B2 TEHMALEE K ERKBELENLES
MSG8802 -

B O3 Y B MSG8802 #4931 & » 45 4o Client
Wk EWMAA B B €A A CMDSS02 %
Client ; Client ¥ 2|42 > R]#3E DevicelD #4x » it
FIHATR EREHERE (f8803)  RUEERHEN
F—s Bt meREE N - THERALERERE
it MSGS8803 2 &L B by o

By sk S ARBAE A EATE TR B
BREEER] R S I KERARBNE BiEA
Content A4z & 4 CMDS8803 431 8.4 Client »
Client % > 120536 0948 B B AHEER » L 8aT
CERYE 2 Fe Rk ET ALK E
(fomd8803) » 54k A H1n B4 4R B Y — B
KB T T TRE | 4= 3] 8803 R Bt
By EntE o BT SUF M A a4 LR 0 ARIE
MENEMEEHENERERZAERETEY
BT Reb@TiaA@ena e -

=
[Form]

nRE

18803 [Form] 1

4 E P fofu Client {48
43 RHKH

TR L A S EAEEE MR T RAT
#E % —Nokia N70 2R 4240 F1FEdm - 25
o RHAZRERERAN T EK% IR FH
¥, omEm o BN TERMRE S 24 CHER
W A EERFAHMAGR  ERAFRRZRAT
4T TiEd ) PTG EAN 0 W 5 AT

ERARY > AT T BRARY  BIPEA
AHEEPC  WBREANEEE LeHET 5
FAERE | BIThAcEIE » Wl 6 Afor o

TER TEMAALEE ) BT TEE B
BT HA A R R AL R R A i
— S EME R ENF@KRELT N wB T AT -
BRAEEXE—EE BT THE > Bl
CE B E BNF @A N B~ R -
B HREERABMRE B E R 0 ko B 8 AT o

5 R AE®

6 RABARBTHEEEESD



B7AhmAeREENENER

B 8 &+ E»xgﬁxi%z* BopREEAE®

5. 8%mEH

RAOBHMEERZHE  MiofEEZHEN
PSR E R T MMALHF P RMRSITH %R
Moo El  BREBRETEHE R L REFHE
2k B e R -

AAREFHMERE —ETEHEE 2R TR
BB S R ahi@ e RS T —EERAR
BEHRAEEFSCEAANELSEMBANEEAL B
Wbk % BIE PO TRIFE I EIR ARG B
o LTREBEHEREERELY  ETRESET
ShE Bosh b B IR A B B e E s B dE o B AT
RIFABEHAGHR I EMERHEAREL L
MAEH AR E RNEIBNE -

%4 K

[1T A. K. Salkintzis, C. Fors, and R. Pazhyannur,
“WLAN-GPRS Integration for New-Generation
Mobile Data Networks,” IEEE  Wireless
Communications Magazine, Vol 9, No. 5, pp.
112-124, Oct 2002. -

[2] H. Honkasalo, K. Pehkonen, M. T. Niemi, and A. T.

Leino, “WCDMA and WLAN for 3G and
Beyond,” IEEE Wireless Communications
Magazine, Vol. 9, No. 2, pp. 14-18, April 2002.

[31H. W. Lin, J. C. Chen, M. C. Jiang, and C. Y.
Huang, “Integration of GPRS and Wireless LANs
with Multimedia Applications,” IEEE Pacific Rim
Conference on Multimedia 2002, pp. 704-711, Dec
16-18, 2002.

[4] Forum
http://www.forum.nokia.com/devices/N70

Nokia,

[STR. Inayat, R. Aibara, and K. Nishimura, “A
Seamless Handoff for Dual-interfaced Mobile
Devices in Hybrid Wireless Access Networks,”
The 18th International Conference on Advanced
Information Networking and Applications, Vol. 1,
pp- 373-378, March 2004.

[6] S. Aust, D. Proetel, A. Konsgen, C. Pampu, and C.
Gorg, “Design Issues of Mobile IP Handoffs
between General Packet Radio Service (GPRS)
Networks and Wireless LAN (WLAN) Systems”
The 5th International Symposium on Wireless
Personal Multimedia Communications, Vol. 2, pp.
868 — 872, Oct 2002.

[7] Scalable Vector Graphics, W3C. http://www.w3.
org/Graphics/SVG/

BlzFEF BEUBRAARATHRALH
WA ERERZ AT UERR B AL, TEHR
WA FE I A AT T SUIRES T oo AR AR R
2 Dec 2004 -

[91 % 2 & ¥ :
http://www.eautomationpro.com/tw/product/modl_
1-1TU9ZF.aspx

[10] BAH, B¥k, B4 & THRBELST AN
Z AR E M, TANET2003 & & 48 i 48 535 2
é?,pp.549-554,Ckx.2003°

[11] BRAKF, X, SAR4E%ENFEZLEBLA
éﬂAwﬁEE%%,&ﬁ% MA R R
e 3 B AGE W X &, May, 2000 -

[12] PBRAF > 3REEAE © A Web Services #4732 B 4T
BHERETNEE ARZAL > BREF >
Vol 45, No 6, pp. 41-48, Aug 2005 -

[13] BRASRF, thtam, Bigsy, EEEFMmi;peE
AEE IR 4 4 - TANET2003 4 7% 49155 48 3%

B3t &, pp. 1153-1157, Oct. 2003 -

[14] #g 44 #+ 4%, http://ecar]l.majorsoft.com.tw/site/
SystemFunction.asp

[15] FREM, 5B FHRAE ¥ R QB RAILEH,
163 & £F R AT B E 3R, July 2004 -

[16] #7 # #8, http://big5.xinhuanet.com/gate/big5/

news.xinhuanet.com/auto/2005-09/04/content_344
0515.htm

(171 #¥47%, REREFEVEH LA LZHES
ERBEAARL, TEHIFARRE XEEE A
B AURS T oo FHE A R 3R 4, Oct, 2004 -

Acknowledgement:

This work was partially supported by the
National Science Council, Taiwan, under the grant
number NSC 94-2622-E-152-002-CC3.



