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Smart Navigation System Implementation by MOST Network of In-Vehicle
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ABSTRACT

Lately, in the automotive market appeared keywords such as convenience, safety in presentation and increase importance of part of vehicle.
Accordingly, the use of many electronic devices was required essentially and communication between electronic devices is being highlighted.
Various devices such as controllers, sensors and multimedia device(audio, speakers, video, navigation) in-vehicle connected car network such
as CAN, MOST. Modern in-vehicle network managed and operated as purpose of each other. In this Paper, intelligent car navigation
considering convenience and safety implement on MOST Network and present system to control CAN Network in vehicle.

719 =
Az ) dEYa, A a2, 228 YEYA, ed o4

Key word
In-vehicle Network, CAN, MOST, Smart Navigation

» Sojstn HFESESED dAtnty =& 2 2009. 10. 30
~ Soliistn HFEHSESEHD HAnE
o EO|LfSt W HFE IS} (BHUXMAY



A FAEF A =EA A3 A1E

I.M B

2 AF W, BErt)o] 7]17]19] B o] EojutdA
202, HYe T & do]e A% g 277t
sojwtet. stA et EAl A% Ul A3 5ol & CAN,
LIN 59 Y E®]aAZE 900 vT)S dolHE A%
rlole B ol gAd S AEdsy] YA
1998'd W= Daimler Crysler, BMW, OASIS Silicon
System(# 2l SMSC) 5 °] ##A D2BA 27& 7|9
© 2 MOST /NS A% a4 2, EA) 150MbpsS A 4
3} MOST1508 2 & 3HTHI).

og A3t gAY L OIE@%*J 7] 43
#HH o2 AL L-517] Y93 7]
71 YEYZA ] ARE
7|E9] FAAE AAL YU olo A& B 7|& 9] o
gt b A, WA, Hel g & x| dhe
29 Z7t2 A5Y x}%i}% TFa37) Yot A
A7)eEo| 2hH 1H°ﬂ o Aoz Q74

% =T 1*1 !

T4 st A LﬂE—%Jia«l 43746 s}
ofy 7 g},

Ao ofo] 2 A= FAAT Ui Wiz
CANZ} MOST Network®l] gt 7] &2 27 313 373 o]
A& MOST A% ¥ Nav1gat10n A & 7est 4
ol A= MOST A 53 Navigation T3 t3] 4 gt
oAt o 2 53 A 28-S Bt

2-1.CANAR L 2 7]&

CAN(Controller Area Network) Z 7]l 252} 2]
Rolol] 2 43}7] 9ah meHE Serial Network E 14
o2 Z#ole 2 At AL Fopvt ol Ay W &
ofo| Z QA AL 51 it

CAN Network+s 27} 2] 129 A (Twist Pair Wire) 2 2
THE HaYP| YEYA T2, YW= A L6 A

2312

9] NetworkAHoll &1 st A & 4 I} w3k Alzbgh
wolz= @] AP oy AE A ole A Vs
=¥ 3

CAN& 4&£ 5o ﬁﬁ]"‘(Frame) Bl o 2 Hof 9k
4FFS ZAYL dole) Zelel, 44 T, o) =
49, M= TeQoln 1715 obdl (E F ¢

(2]
E 1. CAN Z &8
table 1. CAN Frame Classes
5 F 7] &
ANl Hlo| el & Adaty] el +49
Data Frame
Frame
Remote e csolA dolH d5E 24 Y o A}
Frame £-3}+= Frame
o ej7t A d A5 o gAs g8 9
Error Frame .
% Frame
WEAQ HE3 ALl 2 tlo]E Tl =
ovoad o a7 malge A9 Bast A
Freme | e 2220 91 o w5 E 29

EF CAN WA A 9] vlo|E] ZH 2 (F 2)9 2ol
NG HZGE Fe2 F450 glon ) gulo]E
o dolHE A+E 4 Uk ZEg +4L BY
SOF(Start Of Frame) = " A %] Z& ) 2] A1 2Hg A &
o}, &4 2 =(Arbitration Fieldy= 118 E.9] 4 =} 9}
27 A4 2T RTR(Remote Transmission Request) #] E
£ 7MA W, RTR B E Fol 0¥ vl = dH ol Za ¢, 1
Y= 443% .34 9vdth A o] ¥ =(Control
Field)w 6H|ER FA =™ 20| E <] ou] H]E 9} 4H]
E 9] d)o]¥] Z o] Z=(DLC=Data Length Code) = 4
Ho}. do] gy E = (Data Field)y= 4822151 dlo]
HE T3l 0-8ulo]ER PAPTE CRC(Cyclic
Redundancy Check) B =+ 15H| E 9] 74 $E89)
CRCEE 9} 1H E 9] delimiter & 74 & o] # A] %] 2] o]
# 3 E A A3 A Hoh ACK(acknowledge) B =&
HEZ FAEY [HEY ACK £%3 1H]E 9] ACK



2% W MOST Network & ©| 8¢ |5 @ Navigation &

delimiter2 A4 ¥t Z# ¢ £8 ¥E=(EOF=End Of
Frame Field) = 7TH E2 T4 5™ 5 19 3t& 7IA 1
A o] 28 4dt[3)

¥ 2. CAN Data Frame
table 2. CAN Data Frame

. Data Field
SOF Arbl'tranon Co.mrol @utolER CBC AFIK EOF
Field Field 203 Field | Field
o

22 MOST A2 2 7=
MOST(Media Oriented Systems Transport):™= X} 3 2
71t | EF Ao Mol A AH83 5 & & HA3td F
Elntjo] MEHA 7| 2HA 28 FEE o] Ay
25 98 nEA ev st vt HFl HolHE FA
o A% S FUdn Y A AE AN T2 AT
T AE B54E A AFE B 7lsolth
MOSTE B F-2 =3 ol vl A& 3o} 5}7] dj &
o 2] A+ 3 o] B(GOF:Glass Optical Fiber) ] 1
A A FolAE Zeiag 37 o] E(POF-Plastic
Optical Fiben) & AH3-3H0}. 3 Aol B A}%i} oz 4 7]
&2 A% ol AT dDe FAE Zolx =3
gAY wole HEE 8] A ng TERE e
MOST Networks U 8t3] © 2 Ring 3 EH% &%Eﬂ(l
%1 1), Hlo}E & & & tjujo] 2o A Z tiuto] a2
A% v Aol 64719 MOST mli 74 2 59
UH4]

= =B
" Controt

a8 1. MOST WERZ 7|8 =
Fig 1. MOST Network basic structure

MOSTS] 7|24 T4 3 A Hox] 2] P2
Z dolE7t o] Fote Ao o, RE FAE A 2H
FH PAE F5 3o) 7] B2 o 2 MOST Network: 8}
L] F§H Blo] W np2E] 7} £ gt o] Elo] 7] mp2
Elof sFste 42 7F 28 A HIF L3 dojE AS
£ A4 3lH MOST Networkell 29 REZXEL F
ol 571 %F F4Ag &4 gtk vEHe=
44.1KHz B 48KHz9] 7] 2 Hlo|H & A4 dlu g &
BE FAERE 2L FAUE HolHE & - FAIsof
s}

MOSTE A% &k Wt 25MbpsE AHE 3he
MOST25, 50Mbps & AF-&- 3 MOSTS50, 150Mbps & Al
£ 3l MOSTI500.2 UHAA |, A4 &5 F
Bet 2 ] Aojol wh} EekA] = v, MOST25+
@ ¢l ZAol7} 5126 E, MOST50-2 10258] E, MOST150
23072 H] Eo|t},

MOSTY A% F+3& dHolgy EAd ug
Synchronous frame Area, Asynchronous frame Area,
Control Data Area®] 37141 2 £F9 ZTHd(2¥ )&
Z 1609 Zdgos &4 1709 BlockS. & 3 o
AgstA gohvge - oo 2 T4 A%
o 4¢3t Synchronous Channel® TCP/IP ZEEZ 7+
2 F713 o2 do|lHE A4 8+X] ¥ Asynchronous
Channel®| ¥ 27]& 608o] EE HFo] 5 1, MOST
FAEH} HEYZY AL 22 A == Control
Channel-> CSMA (Carrier Sense Multiple Access ) 54 ©.
2 19Bytes® A% Ho 27 o 2,75670 2] A A 7}
qg 9 59l

16 Framed = 1 Block

HENEEEEEEEEREE

1 Frame = 2267 micro-seconds @ 44.1kHz Frame rate

4 » [ A

' /7

P
Synchronous Data Area f
Asynchronous Data Area

Control Channel

Frame Control e
Boundary Descriptor

Parity Bit

Preamble

O3 2. MOST & &Y
Fig 2. MOST Transport Type

2313



FEH FHRFNTE =X A13E AT

MOST Control Channel(28 3)& 32Hl0]E 9] 113
Zol & 7k ™, 27 A Y Arbitration, 541 T4, WAl
2 F57, dlA A #at dlelE , CRC, T4 &3+
o2 74 A5 A G F) f=% Zé%%‘?#

]‘rIEH‘é‘167H—’] ze el 2z 2y

EN ZF 300l EZ &R0 #4F Hof gl
Ao £ gl HAAE 24 37] A 3 HA
preamble > B5-& Q1437 ¢ SA HE ddoz

F4

B2 X

16 Frame = 1 Block .

1 Control data frame i} |” ”I

256 Bit(16 X 16 Blt

FblockID InstID | FktID l OPTer | TeHD Tel Len I Da:en |

U gnendi 6573 052, aset" ue

" |Q— 17Datenbytes ” || ”J
Message type

e Source address CRC—
L Target address Acknowledgement _..J
—— Arbitration Reserved s

a2l 3. MOST Control Channel
Fig 3. MOST Control Channel

. MOST X|=& Navigation &7

0

B A 2Fo A= & F 7R G S A S 55

o] CAN Network 2} MOST Networks}2] 435 5210
3lof eolE ) A ¥l A= DVD - CD Players] A1 & &
3] MOST F A & 7H9) 45 B4l & ¢obE Aol 2L, +
A

=

F M dEEe EEE(OE HE 1Y, 3 WA
271 2] &< MOST FX & 7+ 455412 Navigation
2] %3} 20 DVD - CD Player®] #lo] M E-& F 814
%™ Navigationol] 4] MOST Frame2 A} 4 3} A o] &
£ 5 3IMOST Network 2 H 45 11, o] H|A| A& DVD -

CD Player7} 418 24 @ 224 DVD - CD PlayerS

AlojatA AAS A,

2314

(LR [0
B9

LEH] 0]
DVD,CD Plaver
HO{ HiE @=

MOST Frame
a9

i

CAN & MOST
Gateway® &8

l l

CAN & MOST
Gateway0iM MOST&gE%a

CAN Frame Big
l I

CAN & MOST
GatewayOiXd CAN ovD, ?ﬂPlayer
ECUR 3%

I l

Engine Control DVD, CD Player
M &5 A2 ol

2D
% 4, MOST XS Navigation & 8§%
Fig 4. Iow Chart of MOST Intelligent Navigation

MOST Frame
44

T A 932 E9 CAN - MOST 7He) 45 54
Navigationol| A §# B} & WA g 5 7h737ke] ot
AetA =HA &3] LA W] Ao e
Azgel] FAB HAE ofo] & HYFHA HE
Z %31 3, Navigation MOST Frame A4 3}
o] CAN&MOST Gateway & 7+ 7ko] 2R S-S o
AlAE Agete] gyt 12 CAN&MOST Gateway
£ 3 AR E PolA] CAN Frame 0.2 HEE 5

29 mAJ R & CAN 2 & 538 CANECUZ z%%
o). 22" CAN Network®] Engine Control®] #4122

HN rE



2} W) MOST Network & ©] 83 153 Navigation 78

IV. MOST X[=& Navigation -+8

otef o] (¥ 5,60 & =AM 78 e A2
FZEolt}h PCo] MOST WES A BAIE7] A
MOST PCI Interface® 3 32 MOST A53
Navigatione PC7] Rt 2.2 8 1t} CAN Network -
& 2% Al E g ol E9 CANoeE o] & 3te] 7hdhaA
Engine Control - 4 3 th[6]

. CAN HMI

|- “Apphication
} disy

| mosT |

Poee ke
| Controlter J

AN, 1MOST
1o
8108 11
@ tapping }

38 5 AMa"gle 2=
Fig 5. Structure of System

MOST NETSERVICES
o

Gateway control S8

3% 6. Test
Fig 6. Test Environment

744 2] MOST | % 3 Navigationol] A 2} #-&
o2 JER L, A gke] o] 5 & WA Sk
#o 2 YA HH wn| Aol d dH Fdol F
2 gEE ool &L A WL, &= ol
MOST FrameS A4 314 CAN&MOST Gateway
E37ro] HAPSE ARG AFdte] ¢

T Hr o

2
N

4
B ooy

CAN&MOST Gateway= 1 #WA|A]E @oli CAN
ECUZ H$3 FoEM CAN Network®] Engine
Controlo] A4Hr2 A E B3 8o £ 55 245

o2 & A AlEY o] d & & CANoe’d ] MOST
A% & Navigation 8t o] (& 7)°]th. MOST DVD -
CD Player(2. 3 8)¢] #Alo] HHEL
55 A FEs3

Navigation H &%

1% 7. MOST X|s8 Navigation map
Fig 7. MOST Intelligent Navigation map

DVD-CD Player £% 33

2% 8 DVD : CD player =%+ stH
Fig 8. DVD - CD player Operating Screen

V.2 B

2 =82 £3)] CANI} MOST Network 7] 8¢ 22 1]
EYIE A3 BA37] 5] CAN 3 MOSTo) o &)
*;Jlﬁlii zyzhe] At Wi ES Aol 2A A A B o T

aom, {FHoZ AEHo|AE T8 MOST,
CAN«] A5 FAE E A

2315



S| FAREAGE =84 #1138 A11E

2 =g AQE W82 MOST tiH] A o] Aol A
Agoz AFE IF AEE T F YA 3 :71 =,
& A 5O SR A4S M AF O S
A& A AFE 2F3 DVD - CD Playerd] Al & EEH
ATy AsAE FEs] A A WA
= Ak

55

Job
2z oL

MOST WH]Alo] A o] PC7]Htell A Jult)= 7]
ahod A A 212 W MOST Networkel| A 32}
bk ) v E 9] H(FlexRay, LIN)O = A%
to] B8 of 2=k A # Held & 1y

rlm i

L
=
=

S

wh > ok

».ome R %
o o 10 otk
ol

o
=

B AT7E20009 % S oista w19 A
Aol o5t o] Foi A AT YU

[1] “Next Generation Network Development in OECD”,
OECD, June 2004.

[2] NGN 2006, http://www.ngncon.com

[3] “BeN &2 D, §=18A1813} %], Mar 2005

[41 H2d, “IPTV AMul= 7je3 Auele”, OSIA
Standard & Technology 2007\ A1%, A27A(5H65
$)2007d 4.

[5] C. Hedrick, “Routing Information Protocol,” RFC 1058,
June 1988.

(61 A4, 043, “HENZ A L FFE ARAS
Y =79 787, 3552183 KNOM Review,
Vol. 6, No. 1, pp. 52-58, 2003.

[71 HA 9 5%, U EQ A £ AT A B Al
26 AA7, 20020 & FFEAI3E S A F e
1.3, Vol. 25, Muju, Korea, July 11-13, 2002.

[8] VQEG Draft Version 1.11 “Multimedia Group TEST
PLAN”, VQEG Multimedia working group(MM), 14
February 2006.

2316

KRN

Ho| ™ (Mi-Jin Kim)

20084 89 EAUS R g sy
A 2b i8-8k 5} A AL
2009\ 39~ Al Fojujjaltn A FHE]

o[o

238} uhA g

¥ A 2ok : Vehicle Network, CAN, MOST, WLAN,

WiBro, IPTV

4} & #(Sung-hyun Baek)

20093 2¢ 5 <t

A EL . A

20094 39~ ) S| jetm 7 FE

8357 AT

¥ A E o} : Vehicle Network, WLAN

EHZE =2 (Jong-wook Jang)

198713~19954 ETRI
20004 2 UMKC Post-Doc.

19953~ A &t 3hai 7 8 & 83 w

A RO} H A

B
©

AN 29, A A 2 2



