Adb K FHE 2T Abstract

Implementation of Intersection Support Subsystem in Vehicle
Navigation System

Abstract

With the abundant development of electronic technology, communication technology and
computer technology, the scientists begin to apply the electronic information technology to
the traffic system in order to improve the efficiency and security of the transportation more
and more, and a special field has been formed finally --- "Intelligent Transport System". To
intellectualize the traffic system, we need to bring transformation to the whole traffic system.
Vehicle --- as the main user of road network, the general way is to install an additional
navigation system at present.

In current vehicle navigation system, equipments such as GPS, TV, CD, AM/FM, Vedio,
Communication teminations have been combined into the base functions. Besides the
traditional functions, driver can usc navigation system to control them, such TV, phone,
air-condition, even to access Internet. Vehicle navigations gradually become a informations
platform.

For navigation system manufacturers, combination with more new technology becomes
the best method to keep compatibility of product gradually. In this paper, intersection support
is regarded as a research point, from this start point we find a series of ideaes and try to
implement them. Finally, we find some good results.

Currently, Driver support functions mainly include warning about the status around the
vehicles and communication between vehicles. According to the high frequency of accident
happened on the car, this article regards the intersection surport as the entry point, makes a
series of feasible resolution and implement it. At last, we find a good result.

At the beginning of the paper, the background information of the WinCE embedded
platform and related software and hardware system are introduced firstly. After that, we
describe the architecture of the driver support system and the design and implement of some

main functions in it. Finally, some result is given by image.
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A IR AL B X LAY 1E B Link A LC. Bt LT 4 4 Step 18 B BATABE A TRMIZ
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Fab K S+ F4E FO¥ S2RWMMESE I EHH

e
1. Step 0——TRAIZ BRIV AL MBI
(1) R H PR AF (empty), Li=LC, 4T Step 1.
(2) WMETMEH PR A M= (empty),
a) A PR 4 D28 i W18 B Link MBS Li = PR F & J5 —4 Link, 347 Stepl.
b) HEMFE Link 7€ PR P AFER, ¥ PRHEST, Li=LC, T Step 1.
2. Step |—E{TIEMAIER 1
(1) MBEFMATH T R Link Li FIR 1,
a) 4§ Link 75 A Li B LN g I B TRME 5% PR 1,
b) Ne=LN HJ# 35 Node, Le=LN.
(2) ZERMATHEH |E Link Li ¥ A,
a) Link #5 M Li 2| L0 B0 E| £ 8 PR +,
'b) Ne=L0 K443 Node, Le=L0.
(3) WMRTMEEE PR BB R TEEF 100m+LC MK, LBEAT.
(4) WIEFMAL PR 8 KAEN T 100m+1LC B KIE, #4T Step2,
3. Step 2—HATIEMMERE 2
(1) ¥ 5 Node Ne 4L M FTH EH Link M5 AEH S0.
(2) MEES SO P LUF JLF Link IR, B2ES SI,
a) Link J5 [ %5 Ne i1 - F44 8 Link
b) Link 75 &3 Ne 18 J5 113817 Link
¢) Le
(3) &£& S1 FRAERNEN 0, MEBRT (BHTUTNKLE.
(4) WREES ST FRITHEMEN 1, 8 SI FHE—TEEN L, $IT Step 1.
(5) RHEA SLPfEE 2 P 2 MU EFRE, 4T Step 3.
4. Step 3——4r BUE K AIIEFRE 1
(1) ¥&ES S1PHTE, R FEOESIS TS .
EHF > Link M%) > F8&% > EBREE
(D) MEEA ST TED, REEBRMTEMRES S2, B8 2 HTEN
BT REA.

(3) WMRHEE S2HHTEMCH 1, 5 S2 PHME-—TTEFER Li, T Step 1.
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kgt Bt Fud BHIWMESEITLLHE

(4) MBRE S2FHFEE 2R 2 MUETE, BIT Step 4.
5+ Step 4——4r BIEBR I 2

(1) HEEE S2 & TEMER Link Le B A ENHRHE.

(2) WHMEREIHERDITCEME DR EZ8T R,

(3) HFUENERENENT 10 ERER, £BLT (HETURNKSE.

4 TR ENEXTRST 10 BOER, Bt ENEER I MITE
fEX Li, 4T Step 1.

WEANT LEEA SR, EEHEHES &Y, MR —-&RNEE. B
HAS, EMEEXATIERTROT SRR, TAEGEXSETHREE BT
R T A

42 MERZX AHMH

EL—%¢,QMﬁﬁﬁT—%ﬁM%%,%%-ﬁﬂ%%&ﬁ%éﬁhﬁ&%@A
BERRENI A, BIVRZ AN ST A. AR, BO1EFRIN 85T Y AR 1%
AL IR A TR BRI O, ik, BATRE T —RIBHE & ARAE Y
REEERHE, W 4.0 R,

i — o]

B4 BMEBRIEENA

Fig. 4.1 Forecast Route and Object Intersection
() FLEESITHEL A,
(2) 550 X AR R o 7 L 4 R 0 8 5 A
(3) AR AN T TR 5 M AT R L R 4L A A B
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ik FH L EERL FouE BTN S5HET LS4

KERBIBIRAER, R B B AR O B SIS B S AR A

BR, BT ERERRENR LA, %W¢ﬁﬁﬁzfmﬁgﬁﬁﬁ%§WMTﬁ
B A WERETE, AR ER7EL20° BRI A.

IR B A SR T R AN R R AT, BRI 2% M DB fif
R A AR RGN R RN B EORAAR. BTEERRT, STEmD
HERENREAEITN, MRENAE —RWBEARE, HERIMRF R +20° Bl
SMAHE, R TS 2 SR X A A B RS 5 BT A 4R, Rl
RIEEHA R X AN BN, 0 42 FR.

BRI AR, M AR ST, — 200 JE L
B R R R RSN A, ~25220° RELUAMGAE X 5 B AR B2 YA,
B, MTRSHAR, ERRNNEE TR BME, TR L — iR
SR, BARFHR.

e ARSI

B 42 XHAT X AN R 4200 FEE LI
Fig. 4.2 Object Intersection #2~#N Must in the range of +20°

43 XX SEEHIE
BTH BEREEHTUNER, K3 A BB R s f b ik
MR . e B,
. B8 LS AN B REIREEHMES NS4, 42, . iN.
AT AN R R Y R e A
233



Ak FH R Fod BRFRSERLLL4E

(1) BREFFEF ST (true or false)

(2) MRIEEHRMAHAY, T SGEM L SANERLE. (true or false)

(3) HRELICANW, BRI LATEREE. (true or false)

(4) MRIRERR AL, A XIERE L SATIEBR 5. (true or false)

%Tf%‘%ﬂz%ﬁﬁi)l\%ﬂﬁﬁiﬁ, HEERNT U L EHFEERAEENREERT,
EETEMLEERIEREPH . REFRERMS > E&8 > ERREE. B
AR T T

if (ARIEIE B b AT, A8 IERE b 24 AriE B 58) {

LEERNEE = HENERRNERM A
TXEBOEE = R ERME I,

} else if (RYETEERSCAINT, 32U HE EL LRTIERRL5E) {
LHAEBNGER = SETEBENESY
AERMGERE = B NERE,

} else if (IRIEE RS WA H M, 2 GERS L SAERRNLE) {
%ﬁﬁiﬁﬂﬁﬂ‘?ﬁ,é = HHIERREE R
AXERMER = W SCHBRMERE RS

}else {

HEERNER = A
TXIEBRHER = R

H

ESITHIE L, B4 A EEE R PAZEE AR Node fJE 1K 10 .

18 BRFP I NS R, TRIE L BUEBEEXT B %22 X AU Node L4 418 B Link HOF
H Code RAFE|. B, U RUeTiEEREET R EREEE, $eTL AL EH
RITLE R b el R .

FTELYMERTE, HEFEFHNEE Link WEMHH0F T %% Link fi#
%Eﬁiﬁﬁiﬁﬂ%ﬁ@i?ﬁﬁﬂ@ﬁ%ﬁfﬁ, B RAARHE X — 4 2y L 24 AT B R0AE SUIE i P g
FEBNELETES, BRERER.

WARE 27 ERARATE L AME, TiEEHR. S8 CRERT,
AR A AP RSE R SRR 28 B BR 5 HAT I BT H . R 41, 42 R 43 5071
TR T R O T AR e S A A B TR R S AR AR S T AR
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Ak FatFEaL Ew¥ SRANLTHELIL L%

41 BEBETHFELREREX

Table 4.1 Lane Information Definition in DB Data

L 3 bit2 bitl bitd &3
1% 0 0 0 WAHM 1 FLE FELK)
0 1 BE RS CRES)
0 1 0 WHME R (REL
0 1 1 BT 1 R (R
1 0 0 B 2R
1 0 1 BHE 3 EL
o1 1 0 B 4%EL
A 1 1 1 BAm S B L
F 42 HE%ER P RE R EX
Table 4.2 Road Kind Definition in DB Data
HEF A Code HEEHH (B HEMH (R
0 (REE &) sz Freeway class road (1)
1 #H B Freeway class road (2)
2 E3bicH Highway class road ( > 91KPH)
3 FEMHHE Throughway class road (51-90KPH)
4 HiE : Local road class road (31-50KPH)
5 —fER 1 (TE) Frontage road
6 —fRER 2 (HARTTERER) Very low speed road { < 30KPH)
7 BN Private road
8 HETEE 1 Walkway
9 k2 GETHRR) Non-navigable road
10 RN Ferry route
11 Car Train
12 Public vehicle only road
13 Carpool lane
14 (RESERVED)
15 (REE &) (RESERVED)
4.3 HhERHEE P HER R E E X
Table4.3 Road Width Definition in DB Data
R5ERE  Bi2  bitl  bitd =3

{&& 0 0 0 BEImUT

BE3.0m L E5Sm LT
BE 5.5m Bk 13.0m BLR
% 13.0m BLE
(RESERVED)
(RESERVED)
(RESERVED)
(RESERVED)

== O O O
—_—— OO~ - O
—_D et D e (D e

&

3. MRS RTAL B | % R 53T N A YR BB

BT EERIRA] Senser (FIELRHH Senser. {5 S /AREMH Senser) 52 &)

ol WEITHGEF WL Link FER, WESLEIUERNER N AKNTEKE, W8 43

ik

©
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Ak K FMLF AL : Fod SRR 5 R L EH4
FXE, BANY—T DB RAFBRIMNA LS. §E %2488 Link £ DB
A PEMIERNRADAL, 88— Link YPAEEGEMER0ERS, B8,
BHRREA MG, BFE—1 Link b REEETRE—&EE, DB B PHEHAFS
RIDARFERHTER, THX ST TR AR RN &, 84 Link LA
AERERIANE A, B S AR A,

I — ——

Fl e i

B 43 MERERUEEN R AN

Fig, 4.3 Curve Distance from Vehicle to Intersections

B 44 NEREIMERSH RN AMARES
Fig. 4.4 Direct Distance from Vehicle to Intersections

4 MERPAATA BRSNS E LIRS
HENERNA RSN RN AN ERESRE A T B EN TN

- 36 -



Fabk FH L F A ¥ BRFWMLE L L L8

B SATEREARAR I, B 4.4 B,
5. MZERIE B & TR0 YR AR T A

R0 T BT MU A A AR, BB N E 5 & A 8
FEXTH AL, Wi 4.5 Fiow,

MT AV, TSRS BT P E SIS TR, R W
—MESITRATIRR A B T BUR M35 XA — RO, BB A &2 AK
MR R, FISHRER SRR S .

B 4.5 WEFLATH B 2153830 LA MR 74

Fig. 4.5 Relative Direction from Vehicle to Intersections

6. AT 22 AT S AT 1 SOm 1] P RS B 3
WELEEA I, W 46 PR, LERE FEELASR T,
(1) Ryt BT b 1 1
(2) R AR L R 30-50m B FS AYI B
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bR FAE i X Foy SSFMST LT L E4

o S 3 ATA o e M%%{ﬁw?;

R1
i aE W pia2 i S
R2

Bl 4.6 BT BRATT A 00T R IERE dh e
Fig. 4.6 Road Curvature Before Intersections

EVNFHRRNEESS, Tk ERAMEZARNERTE. S5 THNLRET
WHENMEMETCAARELSE, mE47 iR,

=a/(2 * sinff)
=R2*sinfi/a

EBR
S fﬁ'ﬁﬁK

«f”_wﬁﬁga |
Pl \

B 4.7 B S A S ik
Fig. 4.7 Math Method for Calculating Approximate Curvature

T, AR A TR

FrissamE, RIGFMN T E— SN FEMAWALS 0NN B, FEENT S
BERTFHEN X ANENEE, WK 4.8 Fix.

EEERREUT A REH,

trmmEsl = WRAZ L S#H FRRER - ZHIE RS

BREES = B A2 MR - R AN MR
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Rk FHMEFEAT FwE SRFR 5 R LEHE
FREZEHN = WHRAZX SN HFrE - SR X E#N-1 Birm

EWRYEIALERIRE A HO0). XBAX A# Hrm A HG),
FREEH = H() - HG-1)

BTN AH PiFEE = H1
FRAT X EH2 FIAREE = H2

ﬁﬁ SR AT X AH2
SRR AE |\

v

B 4.8 X B A RAER
Fig. 4.8 Relative Altitude of Intersections

4.4 LI B4R
2 BT AT XS B3 X AAE R A 4 £ e IPSS A3 DMC BE5LRI ISDM Rt
FISEELEIL, Jrh, DMC RSB SIEREE, e B SR S TR
FEFERAL B R 4 SRR ISDM RREHGEFEHESN; ISDM M1 3% b S SI4E T
1, ARYE AR LR AT I AT BB, B N TR 2 R B8 A A,
FHEIEE A R RI% DIA CBC S#ith.
DMC # ISDM 5HABEHRZ [M#X R AT U S % E 4.9, BHRRMENH BRI TIE
WBESHI N
(1) &£FRR3L, FRBENEE timer. 2 /5 DMC £AR4E timer 58 1 B4kt % — 1k
HImOER. |
(2) ISDM FRTGEIEHIE B )5 FF A S Bk .
(3) A/ SSCIP R¥I A X Af5 BEEE, XEH SSGIP af LIFE HE— BRI A
BB o AR AT A8 X M5 B AR Bt
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Fodo K FAH L F 2L Fud ZRARSAE T4

L bavapy ot BRI DT
S P10N0ms do R L

E?.:"gb.t}".iéh‘ughfe(?)"' :

B 49DMC. 1SDM SE{t MMEE
Fig. 4.9 Relation Between DMC, ISDM and Other Modules

(4) #5 ISDM HERIRR SF BHR7EE DMC .

(5) %E Debug BR BH:E DI.

(6) CBCAR{EY ] timer M DMC PEUBAE X AR
(7> M DI PEF debug 5 8.

TEER MR CBC A DMC AT X {5 BH Timer £ CANBus S 804EF 5
WE, XAEL DMC AREEHRNREZES IEHED 10 X, BEEED 1
Wo XHALEEERE B H MR L RS T AT SR SRR, EXss
PREHEHAONE, B TRIESREEETNERHAES AR CANBus 82
Lo BBEHK T 9 CANBus 8 86 4 3 AR, 480 i BB W pO BB e ) A
BESABAT AbERY,

AT AR R AR, B % E E T SRS BRBIE, SRR & 4k
KA THREAFACHS, SREFT AR BN EREES S BNBRE T TR
B, ARESERSATANKR T A SEFHmHERER,
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AR FRTFEHET % 2% CANBus & &4

¥HE CANBus SR EH

A2 E R AU EL CANBus FERELS A& PC Z [ B 048 1% %0 . A5 % Driver
fy o AR A E LR SMAZK P R SIRARE .

5.1 WY XE % B Driver Bi&

5.1.1 CANBus #f 3#& =

CANBus & & E89{E B DIRSCEITE A REAT M40, o0 DU F R R 28 B ot «
R, TR, R UL,

MR — BB ABIIR S A B ARIE CAN #1038, HTRAERIIH L,
CAN FrHEDT (HFF A CAN2.0A, 3 11 MIEBIEFIRE 1 CAN ¥R (K
CAN2.0B, ¢#F 29 fr i F AR IRE).

ﬁfi¢ﬁ%¢1~’l\%§t{k CAN ¥ mURiE, FRE RGN Z MR F S
i «

BHRMURAE R S S RE M T 7T, KR RS RS H RN A E
&

LM — MU CAN 5 U, BUE SRTERT S IR 2 Ja) 18 in— NS 4p i SiER .

SOF |Identifier] RTR Control Pata CRC ACK EOF

B 5.1 ARAERE XA B
Fig. 5.1 Standard Format of Data Frame

Bl 5.1 ZARHERRIEEEW, FTERREWEL SOF (start-of-frame); H/ER 11 firks
ATFRIZ AR VE KL RTR (remote transmission request), X B #RAHIRE T fhslitd;
HIEH 6 AR, CRRT RSP T Holi ch BmiUE & 38 R A
FEHT 9 0—8 N7, SRR MR LA CRC (eyclic redundancy checksum) I,
THTEBBRR I EZRAIFS: B ANESR ACK (acknowledgment) i+ %%
BEEAERERAMLLOEE: BELMLERE EOF (end-of-frame) TA3E 7M.

LRSI, EAER RN SR E R BRI, X—SEs
MAZHRATEFEH. ZWRKEREH 8 A5, THLEF TR P
frd, TERERIREIR N — B,
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GERE 2R e FAF CANBus & S 44845
5.1.2 CANBus #O0MEBEHEX

ERFANSMERTLEFELEME T CANBus FAARER), BATBEREERR
WA LR AR CANBus TR SHRIE. 4T FHFHLIEH CANBus HH4T4L
EHEE, EFES T —RATHHT CANBus BERE DR

(1) vddCANCreateFile

ZRBARITIF CANBus S48, 75 CANBus BETRIES 51, DHAEE%H
BB R ERAR. ENERRET RN FRHTE X

HANDLE vddCANCreateFile(
LPCTSTR IpFileName,
DWOCRD " dwDesiredAccess,
DWORD deShareMode,
LPSECURITY ATTRIBUTES  IpSecurityAtieibute,
DWORD dw{CreationDisposition,
DWORD dwFiagsAndAttributes,
HANDLE hTemplateFile

3 :
BFBRBRRBABLE 5.1 Fimn:

# 5.1 vddCANCreateFile & ¥ %1547
Table 5.1 Declaration of Parameter in vddCANCreateFile

£ RE 1/0 xRH
B Result BHOpendi R 0 HANDLE (3. AccessHandles %M. NULL)
#W1 IpFileName BEL 1 LPCTSR {"VddCAN™)
HBWE dwdesiredhccess UACE SN I DWORD (GENERIC_READ | GENERIC WRITE)
#¥3 dwShareMode B&ENFEEN [ DWORD (FILE_SHARE_READ i GENERIC_WRITE)
£¥4 1pSecuriivAtiribute — I LPSECURITY ATTRIBUTES
BES dwCreationDisposition HLERMER 1 DWORD <OPEM_EXISTING)
B dwFlgsAndAttributes W& B I DWORD (FILE_ATTRIVUTE_NORMAL)
BT hTemplateFile — 1 HANDLE

(2) vddCANClose
GHRM AR CANBus 885, #— X CANBus B2 HAESHBAEY 2,
ﬁ%ﬁﬁﬁﬁ@%ﬁzm%aﬁﬂﬁﬁ%m EDRBER TENFR#ITEXL.
BOOL vddCANClese(HANDLE  hFile);
#BYRR RO ABTE 5.2 B

# 5.2 vddCANClose S ¥ 5 #1548
Table 5.2 Declaration of Parameter in vddCANClose

£ ks 1/0 *AH
EAHE Result WECloseB R 0 BOOL (SBTh: TRUE;, %8, FALSE)
2% Wile M B Handle 1 HANDLE

(3) vddCAN{oControl

42 .



FAb K A4 Fia | # 2 ¥ CANBus & SIEHH
KA H RN CANBus B £3HHT /0 #4551, B3 AR DUR fLUS 8 B SE
HEHiER. BOEERB TS #Te L

BOOL vddCANIoCoatrol(
HANDLE hFile,
DWORD dwloControlCode,
LPVOID ipinBuffer,
DWORD  nInBufferSize,
LPVOID 1pOutBuffer,
DWORD nOutBufferSize,
LPDWORD IpBytesReturned,

LPOVERLAPPED  IpOverLapped
)
BBHRRTINNBEINE 5.3 FiR:

# 5.3 vddCANIoControl H S 455
Table 5.3 Declaration of Parameter in vddCANIoControl

B kS 1/0 %A

BEE Result VORBER O BOOL (sRZh: TRUE; %M FALSE)
B hFile {5 Handle I HANDLE

$M2 dwloControllode HBHNERS 1 DWORD

B%3 IpInBuffer - WAMERufer I LPVOID

$¥4 nInBufferSize . WANEIESize 1 DWORD

#H5 1pOutBuffer s EAEBuffer O LPVOID

BES nduutBufferSize MU BIESize 1 DWORD

THERHEEE
BT 1pBytesReturned 5 Size 9 LPWORD
_B¥8 1pUverLapped — I LPOVERLAPPED

FA ] dwloControlCode #3452 T % CANBus BT T W5 %, BamE X HR
Z ik 54:

F# 5.4 vddCANIoConirol #55#] Code 1380
Table 5.4 Declaration of Control Code in vddCANIoCentrol
HLBEHERE /0 sk High
VDD_CAN_SET_CAN_DATA | MCANE A
VDD_CAN_GET_CAR_INFOQ RIS ERERTL R BER
VDD _CAN_GET_MAINTENANCE_INFO EE MaintenancelS A SRR
VDD_CAN_GET_DIAG_INFO L DiagMEH MR REESR
VDD _CAN_GET_CAN_BUS_INFO RAREAY CanBUSHKATLATAE A B
VDD_CAN_GET _NOW_CAR_INFO R EEEENETNREER
VDD_CAN_GET_NOW_MAINTENANCE_INFO WH Maintenancel§ i f R8T By BBk
VDD_CAN GET NOW_DIAG_INFO EE DisgHEEnNREES
YBD_CAN_GET_NOW_TURM_STGNAL_STATUS BE  ESTEENTsRAESR
VDD CAN_GET_NOW_WIPER_STATUS R WRIEIRAE R ER R E R
VDD CAN_GET NGW LIGHT STATUS BE  EIBRNUNRBER
VDD_CAN_GET_NOW SV _MODE R SHREROUNESESR
VDD_CAN_GET. NOW_BRAKE_STATUS EB SIS ERR A  Es E sk
VDD_CAN_GET NOW_CAN BUS_INFO B CanBUSREHEIN vk

for e B ol . i S o B o B = B o B o R o B o S e S S
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ok FA ST ¥ 5% CANBus &85 4844r
52 HEBIERANEX

B FE—A4 CANID SR HfEEm 8 M2, %?ﬁilwﬁﬁ%%ﬁ: BATR BRI A
HEEWNRE.

HFEUHETPHENAEENES, EXTUHEs2 fEEEs:

INTERSECTION FUMBER (8, 23
SELECTION OF INTERSICTION ( FIBFdy »
BASIS OFSELECTION ¢ ¥ffIR8E 1
INTERSECTION DISTANCE ¢ BE5IER )
INTERSECTION DIRECTION € #E¥5Er
INTERSECTION CURVATURE { B3 >

L2 . — LONGITUTION AL SLOPE CEEE)
|5|c!u| |¥u |+1 |+z_|+a [+4 35 [ 4 |'+'f | B HEERS

HGM {W-I +1,1 +2!+j I_-m |+5 §+s_l P I g;—}g:}gﬁﬁg

[slele] Lo [a]ne]n]we]rin]n] ﬁE’PRd%Eﬁé

FEF] ol [a]= ] W alwn] #minssa
B 5.2 Ht Sama e X
Fig. 5.2 Format Definition of Output Data

INTERSECTION POSITION BODY { Sbyte WX AMBHE (X 44)

INTERSECTION NUMBER FIELD Ibyte XMHEXIXSEFELFS
SELECTION OF INTERECTION FIELD Ibyte UHIE B30 BitPartten
BASIS OF SELECTION FIELD Ibyte HIMTARIR
INTERSECTION DISTANCE FIELD Ibyte IGBEEETS
INTERSECTION DIRECTION FIELD lbyte AHXH {2
INTERSECTION CURVATURE FIELD Zbyte HEPREEE
LONGITUDINAL SLOPE FIELD lbyte #REE

}

RN, WA ST URERIEN. . BESHE, 54
PR R RINF S . ICRRAE U R ANE hSE R, M3 TRES MR AnE
Kk, |

M TRENELAER, B TER,

(1) Rt B XA B N 4,

(2) FEMNERRTLAE R B 30 B A 2 BRI RO 550 L AT 2

(3) LRI AMH — CAN-ID #4%, —HFEMHHIT4 CAN-ID.

(4) B CAN BERE 4 MR AE R B R85 LS BA SR 4 i
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Atk FAEF AT % E¥ CANBus % HMIB44 4
BRT, thEk4MELEER.

wan, KNSR AR 3 MERT, FRH3ARNAGEREANR
M, BRH—NMEILEHE. EAXREERTEARERN ST AERFHFSX
Al

HTRXGERF ST, EHREAT T M3 E X
1. MHREXAFEBFS

INTERSECTION NUMBER FIELD {  lbyte #MEXXAFEBMSFS

map matching status 2bit £ H BF UL ECR 7

update counter 2bit FIRFEFEL
route guide demo flag  1bit Demo TR, flag

intersection total 3bit MR S B
} .
ENBRRXN AE B/ TRENA BRI RS T AR S H. /B 1 ILE
KA. Demo EITH flag FEIEFH %
(D ﬁﬂjﬁﬁﬁ@ﬁﬂﬁ?&? ( map matching status):
AC SR i L R ) DL R AR IR T T A SRS
00b: REWBHE FWEITEIERE Link FHPRA.
01b: BEWHIE EFETERY Link FITRA, EAEEHRK.
10b: (RESERVED).
11b: AR WA ITEERE Link KR,
(2) HIRFEHH4 (update counter):
BAREH I HBE R 0~3 ME, VIRMEEMER 0, HETXAFREEH—K
I 1l. A EIRE TR EERN RN | FREERE LS R T E N 0.
(3) Demo EfTHE flag (route guide demo flag):
Demo JEATH flag 2 AMEMDEEN, HE XML,
0: BHEERK (BB TR E R TR
1: Demo BT (FH Demo EATHIRER MM ET M)
(4) SHHAEX FHEH (intersection total):
B AP B ERE R (0~4) ZapsE,

0: 0N BA N A,
- 45 -



A Ao K AL L L . # 2% CANBus & S44844 5
Ll L XREN A
C Rl 2 PR A
DR 3 MNET A,
4 B 4 MHREN .
5: (RESERVED}.
6: (RESERVED).
7. RERHN R .
RE, ZREFHEEN TEERZRESK o ERWHEFENEE.
RSSHEANRETTHRENAFBRSPERENE L. HPENEAXNAEE
B2 PMNERERTHNE bit RRH v,
# 5.5 Wl ARSI ARG RS

TableS.5 Detain Information of Intersection for Qutput

_ﬁ%ﬁ" X AR SR EERERE R
00000000 AXHHOPRRA R A, BESE TR AT B Link k. BEAR
000001 BHIPIHET A,

00++0010b 2RI A

D0+K001 1 HrHS- TR RAE N A,

00+x0100b  RMH4PHBTL A, :

01::0000b  HHOMRBRIRA.  EEREEFETEESLink HE
01RR0001h  MIHIAMBAT A,  UEAHHIR.

DI®R00L0L  AYHRA R EE LA,

01%k0011b RSP IABFER A,

QL0100 TR T A,

011l EEREMEENE. ITEHEEEETEESLInkE.
00+¥1000b  HKOMTHRAE A, SR E R R EATIEE B LInk F.  BEADenoiE T AR
O0x+1001h B MHBRLTN S,

00%:10106  FRH2D I RUEN A,

0041011 BMHITHEE LA

011006 W4T HRANA. .

014610006 RrHOTRHERIN A, BEOE T A A TR M Link B0
0L1001b  BHIfREER,  URBILEIE.

0Lx10i0b  RHPHBE LS.

01%1011b KM HHETEE.

01%%1100b 43BN K.

111116 THERENBEENA. EERETHEETEESLnL.,

[T I

Hit (RESERVED) N/& N/A
2. ¥t
SELECTION OF INTERECTION FIELD { Ibyte Hi#EEd
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Ak K ARt SR £ 2% CANBus Y8084

signal Ibit 5 &4

kinds of road  Iit $R4E 18 Bt o 5] 340 W7 3 S Bl b M AT BB AR o
number of lane  1bit 335 4R L0 J0H 8 SUB M HL 24 AT TE B4R 4
width of road  Tbit 5 35 38 % B8 52 4 7 32 N8 B B 34 AR R 410 52

. Filler 4bit (24 0)
}
FEMED bit HE TR EEED 05 1,
Signal: BRESITHBRTN 1, FlXKo

Kinds of road: ZXNEBKIERMAILAATERRAHERATY L, TME 0

Number of lane: ZE X BB ELEH LA ERLHBERE TN 1, BEUHO

Width of road: 3 EBELL HATEM AT TN 1, F0% 0
HEERHRLER S R AR, RENEEE.

3. AW
BASIS OF SELECTION FIELD {  1byte H¥FiRiE
information (ﬁ' crﬁsing lane 4bit HHTHERR B
information of crossing lane dbit TXEBE R
)

B 4T B A BRSO B 1 SR R R BERE b 20 TE B Ay X
EHATIEEETR R, ERBREEE.
SHRVE B B SUE RS B A AARIE 1S DB A0 kil s,
4. IEBREEE
INTERSECTION DISTANCE FIELD { lbyte ¥TREREES
intersection distance 8bit BIXT R W SR
} .
SRR RE A N E WS AT B TS BT 0 B BB S TN AR S i B
B, HERTEN RIS
EREE: 0~255
AR Sbit
B [m] CAPER LT &)

HAFENBRE X ASTER NS N EHNEET, ToEE IS,
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Fib K FMEEERL #£ 5% CANBus % HHIBHE 4
5. R
INTERSECTION DIRECTION FIELD {  lbyte %1
intersection direction  8bit AZFEHHIEEE M B2 L | AHRM J7 {if

}

EMEMEALOE, MBI AEEBEMEENEL, BMEEANTEH
HOTEE: -180~179 '
FEALE: 8bit
B, [E]  ([degrees]) _

BB ERNE N 360256 B (PMEALTER)

.

X FAL =-30° B, {HEEHR-21. (-30/(360/256)=-21.3333...).

XA =118° B, {EHIRER 84. (118/(360/256)=83.9111...).

HATIEMRITE, RHTHE CAN BENIREMITS, F/M04 sbit fb4

FoR 360 B, BREMERFRSER S NPEE R, EEEBHENHLERNE
BB, FLAL T LIS,
EARAEMNBE X mBTERH SRR S MBRT, AT E MERE.

6. BEHER
INTERSECTION CURVATURE FIELD { 2byte IHBEHE
intersection curvature 16bit A ERTH Som XA FE s th
}

ERATHET I v, MAEHRENTE, nATHEN A
{HIMFEE: -0.32768~+0.32767
YRR 16bit
Bp m™)
BAEHRRTHEN: 107 UPERATERD
g, MF =-0.01 (HEEHF =-100m> FERT. HEEN-1000 (-0.01/10° =
-1000); BHEE =0.02 (HHEER = 50m) MIFR T EEREN 2000 (0.02/107=2000),
BeAb, 24l %/ T-0.32768 #1F IR T (under flow) 18 B 5E 41-32768; & KT 0.32767
FIEHF Cover flow). {E#E H+32767.

ENFEMBLE X m lTER AR AR T, TLURENEEE.
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G e e %A% CANBus & 5 83E 75y

7. FREE
LONGITUDINAL SLOPE FIELD § lbyte b -
longitudinal slope 8bit FE I X576 B MRS A X AR & AT X A I8
frEE
}
{ERGVEE: -128~+127
WL Bbit
AT m] (P EEBLTFARE)
TR A EATRSH LHNEEREANME HO). MHTI A BESEY
H(), R %38 S aabl ROAR R AR IR e Mo
MR AH BFEE = Hd) - HG-1)
HAFEMN BN mELER LRI SHERT, LR E A EEE.

5.3 CANBus B & #IEE MBS

EXIEZET RED, H180E THT 5 CANBus ¥TSURAT T CBC g,
R 1 R 23 B DMC BUB S 14E 5238 S5 5 B 00 F1 M\ DI 845148 Debug
15 B2 RIS (E B5H F) CANBus B& E. AMMTARBETLSEE 53,

JEw

E I Felintersections{: W 1]

e
i

L
; 2 53&{£3Q§);J§;|§f¢-0'1 A

s

& Transmitaarany |

B 53 X EAMETE

Fig. 5.3 Sequence for Output Intersection Infermation
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A KFHF R LRI FA¥F ¥LAF5FLBR

ERE EEEE58FE%

ERGH, MHHHE N SHABERROIE SETESESNEER BN
FRBEMEEH R AR LR, EATENH EHE S B RS ER NS
i,

6.1 5 EBSEERGHZS

EX AR RAEDE WRS BRANSEEBNLE. X4 PC ABERIESHD
U R AT B L B B AW SR AR IE IR, 283 CANBus S5
f& BLLL CommandCode BB R4 X FIGH R E .

B4 CANBus $IA R/ CBC #i5k, FEfh CBC BIHUS S HEs & 3 WRS Mz,
WRS #RAI TR ZARHT CommandCode, 754+ B840 VoiceControl 0 HMI % % 4515
TUEBTREEL. RERERVNOTRE, FHETNRERNN S FARN,

LIS S ERRORRETUS2E 1.

FoCaNDriver | LB IR oidcaGentrol U | Crng
{iSendComamandC ol :
I 2 Sdndcammandtatish ;
| Tmmwww |
: ; % < éar‘:“-{armngﬁ-ff.:icatﬁ?_rtﬂ-ef,}-
‘ 4. SufNamiy Sottall i

B 6.1 BHiGHiE s BB g
Fig. 6.1 Sequence for Control Waming Voice and Image

62 REEBSXFRBESLI
SN AR PRI AT M A AR R, SHES AR IEEER
T8, CENESHAREAMNESS, BRESETHE, UBERTETFHY, T
ERESFARAMRR. Hik, BMASETERFEAVEESENRETRRY,
P FAHLREN Platform TR T X ADPCM MBS D, B A Th%EZ
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hARFA L EEAL % Pt byLAK
FARERHRE LR EREER&H LEARMEERARE TR, FEAMTET—
MESHATEFREENET.

ETULRE, ERHK Service BWIL T —4> VoiceControl R M 1718 fG#s 5/,

6.2.1 VoiceControl KA ThEEFD PIER Y
AT EIXEFN GBS HAEHE, VoiceControl B EEH & LT — 3t A h s,
(1) BB EEFERINEHIERITEE,
(2) BAPANETEREEARNEYE, GEFE. hEgs,
(3) REBFITES TR SRS SRR ES REHTERE,
(4> £ Platform 2 4tH B SH DT RS,

WAL EESR, 4 VoiceControl HEE IR 6.2 77 01T T it

X B, VoiceControl #k &4 ControlManager # DataManager B /2145,
ControlManager # 338 S HILHESMEARIETT, BH &M, DataManager
HERSHDRILIIE T TR BN ADPCM X HE S SIS ControlManager
R AR,

BT HERER U SOE E RGNS R T B R — e, B, N TiHeE
FHHIERTHE, ControlManager fl DataManager # 1% BB RRIBIETR, XAHT S
PR AT AT B S S R A SR & TR, T D AOh i 48 S S S 5 s ok
R IR,

ControlManager A #E X #%7> & MessageLibrary. SpeakController. BuffManager =
AFi, MessageLibrary SEHl ControlManager [f)7% B3, REEREME, HHA
FU)HE: SpeakController EH R FBER, LURFGRINEM, MEE, ZBEIhes s
Vil Platform X7; BuffManager 7 HIEH, M MessageLibrary B EE R
MBS R EHLERS DataManager /£ 15 5 48 3475 & A i R E4h SpeakController
i H .
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Ak F gL Fad PLEETHELHMR

A3AYO]

H 6.2 VoiceControl M P #0455 44 55 4 8) L Bk

Fig. 6.2 Internal Structure in VoiceControl Module and Extern Relation

DataManager R #EHR 3T A A~ R %4> A DataLoader 1 CacheManager P14y .
DataLoader 7151813 Loader MiEI$IE PR BCRIEE S HEER O BRI S, BT
DE MBI BSR4 CacheManager #AT#E42), CacheManager W 1 55 15 S 4048 1)
{7REETER, 4 DataLoader MBI TRUIB AR A FE A OS FHfHO A h, 3t
IR R L B RSB ML 4S ControlManager, . BB 17 37 70 03 (# A 52 B2 J5 M. Cache
PR .

X VoiceControl HEERH) ARSI, 8% 5 E & 1T IELD .

6.2.2 VoiceControl BJSEIR 3%

#£ ControlManager # BISM IR AIEH R A IERE, BEMKN R — R 5 HBMEA R
ST BNE AT B, AT 7RIS 2R R R 75 B 095 AR 2507 Buffer, 44
BEREIREM, MWIEHE P RIOEEHE R R HEENR P, REAEERKE L
EE, KFELR, TERBRESINEIREr Buffer. £RANIRAF, TE AT
RERS U DL R MR FEER, K IEEAERTPRIEIE.

BT SEbr R A RS, B — LM INMsh R B, SERRIEIAL. ¥
BiFHl. Megie®.

1. VoiceControlFIWﬂﬁL‘f{.

ERGBEHITEREP, VoiceControl #EBEH B35, EH) VoiceControl KIHIM4L

RHSEAT, ¥R EE THER ControlManager A DataManager FiME% 16152, J54

BEAMES S RLENRERI (U0 Event Ff5 2 E%). X —IF8 % MessageLibrary.
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ALK FAA L FEH L %7"\‘? L ETHPLBR
SpeakController.BuffManager PA & DataLoader ] CacheManager - FHUR I B M441L. .
RN, EEAYEREFHFLENTEHNRE.

2. BEEZRRPDE \

ERBEFERLE, SRR EERE A 3 TR VoiceControl P I B4 — sy
EENE, ZEELBZEETEHNRFERN, RATAXREBRENKIBITIIE
Zrf. FREPRNRB T UERSG RS — R RE, ] DEMER 2 AT 8,
EHFETATEARNEAT, FHITFHRFE, |

FMERFNEHRELE:

(1) SMEBBRRE T B THREREN AN, Kb, HREREME, U Message i
FEIE &4 VoiceControl, FIFT S B A B4R 7%, B B VoiceControl 5242 10 Buffer
K158
(2) VoiceConwol FEER/T, WHREHNAB AT REHLE LS B
Buffer.
(3> R éﬁﬁ?ﬁﬂf%ﬁ Buffer EFE, HHTHRIIN Buffer AR EHSHRA
H [L]ffl‘ﬁﬂﬁifwiﬁmﬁﬁ@ﬂ BN ARFTEEFR LA Buffer MR UBRT Y
Buffer /) ID.
(4) QURLFHE BB Buffer, VoiceControl 27— 52 i E E B Mk 25
B ATFRIRAS, BT SIS  Buffer, MRS EMEASHNRTEREIEE,
VUPEAEIL S h

BHEELT, WRRMFAE Buffer XANFREHEREE, 70T HR
VoiceControl B AFHIEAMITAE. TAMLTRDIEE HEANATL S0
— g DA S IR 1 1 B B
3. EFHIRNEHE .

SMIRR B R B K R B, #a U R R L& & SR, &
TEMAKNRFNVER BTN, HTEETREAM LD, VoiceControl fiF
PESEFR R B 2 AT B A — ER B 1T 15 B Om 0 SRR

HEHRREN LA REARE.

(D SHRESRE AT LR E S T A S R ERE R PR KM, 365
FAZIN TR BER T ROBTE B SR S04 1 SR AL

(2) SMBHEHRIE VoiceControl K HBFHIBHERIER. MBS HIERER
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FAb A AR 4+ A5 FA¥E RLEBETHELHE
FTEERERHIETR, vT AR T H M TIE.

(3) ControlManager WL E| BB EIEEKE, RIBIMTESR LA BufferlD %7
HIZRBRE R BIRE R, HEZS N X PR FHERENE M Buffer.

(4) ControlManager ¥4 Buffer 51§45 DataManager 3Fi5% DataManager $IfE
FNAET S, R, 480 Buffer KRR E BT,

(5) DataManager IR LS5 8, BB E THEESRERWESEREE,
R BUAE R B9 TR T HOE IS HAR A B v Buffer . ZEXMLFEW, DataManager EE IR
L Loader HEAT 1 I $BHIZE B .

(6)DataManager 58403 55 B &1 ControlManager $3#2 I fE52 4%, VoiceControl
EEZAGHARE, KXt NAEH Buffer #PRIEE HBMLH,

U ERRE, WERECEFE ST Buffer 7, REZRZISMEEE B
KEER, BATUBTRERET .

4. ERRREER |

HPELFRHEER AL, SMBRR S RIERAER, VoiceControl &7EHT %
%iﬁﬁﬁi%%ﬁﬁﬁﬁa%Eﬂﬂ%%@ﬁ@ﬂﬁ%ﬁ*ﬁ%%ﬁﬂ%ﬁﬁﬁﬁu
Ak, VoiceControl FHATH MRS IHRMEI— AP E—EE, WERIGESRS
R, 23RS H)IE R VAT Rb 1.

EEEERN EFRBEERE.

(1) AT HAT VoiceControl MPREREBLHITRE, FELN TRAEM
REBH MR EE VoiceControl MIFTIAMAE FEREBIE R FEW I A FiER T D
B R R AL

(2) ControlManager A BBAFIFE & —MNER, MWEIRE M BRI ZIER M
MRS Buffer, %1IR% Buffer MARENRERRERBITHORE, BER
DataManager K& 5040 #I1F 1 8 Kol G BIE S 52 5L

(3) MBFRREEHRENE A SR, FBA Plaform B D HATLERH
RERE.

(4) RS HIRHRERBN &R A SR PR Fh S8, 0552 STl
Kb PE 5T TE SR B AR o Buffer,

5. BUHRBER

MRS UREFERH LR AR AIER, VoiceControl }¢ T HBE k43T
-55.




Rt K AL AR X BA¥ $EE45%5A%
EERTHETN, Y-S TRR AR OB BT AR, Hik, BsRH
WRKIEHEARN L ControlMananger #1355, AT DataManager K A BER .

FE SR AR L R AT 5

(1) IR LEHN SEREWRAE, BEMR ControlManager K1 ST MK
REAI A |

(2) WRRHELIHEBT, FERBERR LT P S8 0ES.

(3) FERBERTEESHEHRNEMN Buffer, NMRTFE, TERIHSEMMH
B

(4) MREFEHTHGETHENSEH, FEEH DataManager 1% 15 257 fo#iiR
.
6« BREHR BN |

ERFEERLIE, ARERT LSRR SRR . ERFRRABIERT
B R AR TR

BRI P B E U M RTHEE B R Y Buffer EEEAT R EMEORA, B
PRETE LA Buffer, BERTAM IS THRAT,
7. RS SBRE R AT |

(1) BEHRIWE. VoiceControl HEASMERRE T —ARAWTE, BF
Bt 0 VA IR S BN A B RO M, T L R VB B T R AN A
RO EBIE.

(2EERERTEE . VoiceControl 5B WE T AR MM AS, 7 VoiceConotrol
HIFEBBAFIT, &7 R AR R IR ORGSR A0 B PR . (hoE R A0S 0 T 1L
HE PR 15 2 ATV 2 5 A R O ST B AT SR

623 XTFESEEFHENTH

HAL LA BE T RANEEHRL, FEUBRNTRABRSRMEEES. B
HEEHESETTHRONBERFNRASEEIESR, S EENHBRENE
FERET R AES, NERNFELBRTIES, bAYEEETHBTY

L
6.3 EEEBRMBREW
—BHFMA Y AEABESR, ERETREEW S RN R, FERE
- %6 -




FAE | N 20 e SO LS | BN PLHETH5ELLRL
BRETHHE - ENRFER, TLEREREEERTEEER (LK) B1H2.

EEMNERRERSBRT, BANEETRAHRANERGETHE, THhe
WEREZN. BEBBMNEFREd Userlnterface B (HMID) REHE, 5 Userlnterface
HEAERASMHE,. BRTTERNM SR,

6.3.1 HMI BYE A R ERLEH

HMI ZRMTIRRRAE, BBIRET, ELTRBLIEANNE, Be3bhaER T
FHALHES B FFEMEE. EEXATRTRS T, $ERGBLEB R
Form £

Hiflexe
TTBERTFAR S § gEsreray "
Skin Resources T — P » P H
User Interface Layes s e JillE—w
| AUL-Runtime { i |
[ e
AMEManage § [Tl | 1§ [T Avdnooal | i [ Aot |
E3rrrrerre weny reetuyl ey o, spsmerrt Feprery s ot
7 : :
SO, 4%. SN PRS- ;
Application Layer : | Pacade | [ Facade | | Facade ]
Naviexe Audiooxe Afrcon ene
croserany ...........,..q..............ﬂ,..*.....,............fi‘....l:.........u..‘.......",.‘....*..............,....
¥ ! : !
Platform
Platform Layer T HA fi-’ngiz-;e—; ::. TTTS Eigine ~ ~ ™ Scund Manager M_; T TGBEsab T T |
--------- Soud Deivw ”3 ..G?ap;icﬁri;& ﬁi
~~~~~~~~~~~~ Wi _Em;;s@*—"”m'”“_ﬁ—l
b

B 63 HMI EERSMBLENUE
Fig. 6.3 Position of HMI in Vehicle Navigation System

6.3.2 Form BY4B Y

Form "1 @IRH A FRFONEAF, Kb EEAH4E4: Button, PictureBox, Label,
Control, Form %P,

Button: BUIREL, ELIFAHEHETH) Button $54F. BB AHER L BTF
HrE AR S RMLEAT S FRTE. Button BITBAR. Kb, BB LR Buton FHENEY
FSCFEET LR IR ™ & B9 Design AF RO TSR 8,

PictureBox: BLEHIRRFEHEHRMRE, HET BRE. PictureBox R H RN
ARSI SR ARE, BTUEREEMNEN . BAE, BTl E—Yu5 9
R, HABRSHENAEEEETREAEBRERPET.
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FAe K #ME Sk FaE SR FLELHA

Label: fr EREAHIE. AfURENPRNFE, HEEXHPEFREERGT
FHE .

Control: Control BLE M, Ll E#RFIAY Button. PictureBox. Label #EEM, X
HEBRARFE XML XM, NARFREHER XML X4FHERBEHEGER
RS LA E, |

Form: Form B #FEMHHIKE, AEN Form A &E—RRERT AF BN EH
FROER, HAMRSRRRNANREST. Form BHBESHAANEMHEE, T
PLHR A IRIR S NAE, R RS LS REHEN S PR R REE NS
fr L&k H P

BEEGTEAMESBETEH R PictmeBox, TWHE Message BTFEM4SM
Label.

6.3.3 Form BY3E3
Button, PictureBox I Label # &EAMIMY:, LW LHESH. Form L RHE®S
AMAE, FImBARRE, HE Fom FI0AE, REGERA BN, RTINS
. TEhAEEA BT AppliControl M EHERLIM . TEAL XML B X
B P B B A g 0,
<Button 1d="BC_Navi(03_ReadingBin" Base="BC_Button_FUNC5">
<Type>Push</Type>  //Button fK &I BEFAE Push P&
<Height>36<Height> //Button JF7E Form RN E, &E
<Top>195</Top> // Button fZE Form I8, A LG E
<Image>BMP_SaikaiSw</Image> HE R &
<Visible>AX_NAVICTL.ScrollMovement</Visible>//Button & 7577 I,
<ActionEvent="DisableButtonDown">ACT_SetEvent(BC_Navi003 ReadingBtn,BEEP ERRO
RTSW_TELM BRWS_SPEECH,0)</Action>  //Button JR7F 4 A H] s o B (R Ak 4 g 3
<Acti0nEvent-f"Click">ACT_SetEvent_P1(BCQN&V%GG?;_ReadingBm,BEEP_ENTER,TSWMTE
LM_BRWS_SPEECH,0)</Action>  /#Button WA 40 A HRIN EME g

</Button>

<PictureBox 1d="IC_Navi003_Cross_9" Base="IC_Img">
<Left>229</Left>
<Top>107</Top>
<Width>21</Width>
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RIERFAEFERT $r% PEEibEsEg
<Height>20</Height>
<Image>BMP_icon_mapscroll_9</Image>
<Visible>AX_NAVICTL.ScrollMovement==1</Visible>

</PictureBox>

<Label [d="TC_Navi003_NowPosition" Base="TC_Lbl">
<Left>341</Left>
<Top>178</Top>
<Width>123</Width>
<Height>12</Height>
<Font>FONT_MSGOTHIC12_W</Font> //Label ©BRITFHEREX
<Caption> AX_NAVICTL.FileNum</Caption> //Label _k 5 7= #3019 4 2%
<Visible>1 </Visible>
</Label>

Control $¥50 7 Form b SETUARH ) BRE4L A RIEHE . Control HISEHIG T LR B AR
AEZS, ERRFETHARAORHRE—FE CustomDraw 87,
(1) Form ERISEER

<Control Id="AX_Navi064_Mark1 1"
<ProgID>Drawlcon.DrawlconControl.1</ProglD>
<Left>74</Left>
<Top>72</Top>
<Width>16</Width>
<Height>16</Height>
<Bitmapinfo>AX_NAVICTL.lconInfoSource(0)</BitmapInfo>
<plconData>AX_NAVICTL.IconData(()</plconData>

</Control>

(2) CustomDraw [ 37 1%
CustomDraw H7 % 4~ Control -5 7E 4 £ iR % # CustomDraw.dll ., it
CustomDraw.tlb #2441,
CustomDraw R gL HAFREL xml BSHI, xml PELELAMMFFES put
FHME) B 1E, R LA DrawlconControl 45 1 B3 /Bt IR /5 729, DrawlconControl &
P NE M. Bitmaplnfo Al plconData, 3% M-™E M E H Form RBMER, W ERA T,

<Bitmaplnfo>AX_NAVICTL.IconInfoSource(0)</Bitmapinfo>
<plconData>AX_NAVICTL.IconData(0)</plconData>

TE XA 4 SE )k 9 RS 4% & W A DrawlconControl £ put_Bitmaplnfo Al
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FAKPHL 213 L 5% $4EELELEE

put_plconData %3 m¥IRE, XMEALHEDT:

for (LONG ICnt = 0; 1Cnt < 30; ICnt++) {
m_plcorinfoSource{ICnt] = NULL;
m-_pleconData[lCnt] = NULL,
{Ret = NAVILIB_GUIDE(}->GetlconMemAddress(
' USERMARK_TYPE, 1,
m_pHconld[iCnt],

&m_piconinfoSouree]lCnt],
&m_plconData[lCnt]);
if(S_OK I=1Ret) {
return E_FAIL;}
if{ m_pliconld{iCnt] == HconlD }{
NAVICTL(->put_MarkKind(ICnt);

}
NAVICTL()->put_IvoninfoSource(iCnt, (long)m_plconinfoSourcefiCnt]);

NAVICTL(->put_JeonData(lCnt, (long)m_pleonData(lCnt]);

3
NAVICTL()->FireAUIlconData();

DrawlconControl #1/B1%: BitmapInfo #1 plconData S{E 3 2 XEERE Form 1.
RSB A T RARE, CustomDraw o8 H 98 77340 2 LU T ks
(1) R bmp FRHE,
(2) FEAHRE R SIE
KRR, BEEERA APT B3 DDBiBIt B, DD Transparentimage 245
fF7E Cache 7 pixels W EFAES L, XA LMNEEARS, K
DDTransparentimage & 02 E 35 E MG, DDRIBI A DDTransparentimage
H96E R 5 ¥ LAZE [ MSDNI, '
XM ISR R S 7E T A HBITMAP AJRER 27 U ] AR B bp PSR RE
1, REI API ®¥ LoadBitmap HU/8 HBITMAP A%, 1B H AR E ISR
HEER), RifS API B CreateDIBSection R HU78 HBITMAP A, 3 TX B4 H 4180
R LR BB SR B S E 5 MSDNTY,

634 EERBNETHRRT
AT R, B SR BT I R R T B TR RS UL IR R ER TR,
HPH) Message 89K . ABRTURERETEE; BEHIETLUENK fcon, 1
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R K P AL F AL Fr¥k PLEFHELAG

LLERCA R s
B 6.4 iEZMEE EERES Message FHOBRE.
}* <) A e ey

& 6.4 T Message 1B~
Fig. 6.4 Display of Warning Message
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ALK FMALFEER AL AEIENRSF

£tE BAXITEMNRET

HT XN RIRTRENARSFRLLTREWE, X TEHEMHTIERK, &
BRUELTREERD ERWNEI L RAATN TERIFANATRAENEREE
HEXFH/IL, ETFRRITRMFAN, EHMFCHRT —ELTHTRANIA.

BT TR E S FHARRN T REN T RN AR E ST, B
LATR MR E BI SRR E, It AR SO AR i 7 2R R AT R X s
. '

B XAETARRHRIE B LGSR EEIL CANBus BEHIH HAE—
B, R ARBOT AR 0. HESAREITET, EHRETIRIARE
EM.

(1) WAL AMERER

B R T LAE R R IR T A o b e B3 BoR ik, i 7.1 B

- PClestTool -|o) %

Fia(E) HalplH)

= T DICH

E 7.1 Wil LAKARER
Fig. 7.1 Control Panel for Debug Tool

(2) AIAALHEEE View
FMARE B HIRAE PC HL_EHAT T B MBI E, XRETT LB B 5024 350
EWMPNE, ETFRURERTIRTSMESREMOMNSE YA, mE 72 Figk.

g
e Ll !
| 1

A (1]

Bl 7.2 FAEHAE View
Fig. 7.2 Visible Map View

(3) WAMTLSER
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fok RS i Ea® R B0EF

EHM SRR E RO AR BAE A R AW USRI T .

Bz A, HEHTEEEHME. RRREEFERLHER, 0B 73 Fir.
T R M T TR (5 L Sl R L e wlglx

| FERN
| 1y
7 T DR LTI N § T
A ETT leim  Bdodid13te bige N T T o T [T fih  Iasosintinaine
| e g L [ (8] [] L 1 o ] C
I FT-_M [ 1 1 1
| Ml G Fay 0 L} " a L 15 1 AW 1 L
| NRRT AR ] *i 1 r 1 ¥ 1 i
WSy " ] X [} a i Lo
adli™ 1 AL e 1] [l s, ‘Ii-‘. 1 L bk ko o 'n
ki reg [} v - N 1 A 0 Fin 1 [LL Rk ] 1 we
LT;™ [} boar 0 ¥igis i T T ] (RS AR R ]
[] [ CT A (1 —# =) 1 i ws
W i ix Al 1 W/ i e
Wit ({13 i min Vi bk e 1] il
:'a-';l_'n feh (1} fch i 4 ([ Lt 1a
a4 [ T AT ML LDMMNG Malik | =&, HaEe T
fll!-E*ﬂ:. Sl e '
WEw [ [ i} N L% = i
AT LRI &1L 3.4 :
sl Ll WOERM PR TR DD TR T T TR
sk B [ AEEIL b T 1131
| (Lo} ul L LS [N 14 ik s
[ T [ Uxaan Wik A5 ToRRNf s EdiaR LR T T PO T
|1| .,| € Limk =% R T | IR it I X I e
HwER; -|' Lk = L IF 07 3T A Wi M ] 1Dich
|‘_H"H. IRl e L2k am Iy
o CCEE | ¢ % HHRmPn o 1 g Wi
| Eeg Al [T Tutldbd R
ORERE| f3cT MOBE A EECTH | 5
AR hib 80T ) (1T Tl T Heman Wik oAb | 0MILIG: 08 |1;.1| Ci Igs.l PR ESHIT
s nE alaih | ITEX L
OF £l T o ] .. 1 | T

B73 HFHMTXAER

Fig. 7.3 Detail Intersection Information

(4) IrEEERER

RERERATREATEMEXANREEERREER, mE 74 FiR.
- iaesmE | T (O] x

Pom [l T 4= T e B Eg‘

bin k1L

74 FREERER
Fig. 7.4 Show the Relative Altitude

(5) JEEHERER
RREBOF G IR AT HER B SRk, W75 HiR,
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b K A AL $6¥ BRIEORT

=181%

7S EMHERT
Fig.7.5 Show the Road Curvature
(6) X RAHX TR RR
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