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Abstract: To solve the problem of DBC (Database CAN) protocol data analysis and structure
characterization in the CAN network, in this paper, the DBC file protocol is analyzed through regular
expressions, and the CAN network protocol is characterized by using the multi-tree structure. To solve the
protocol analysis problem in different formats of Intel and Motorola, an expression method of signal color
blocks in the data field of messages and a start bit conversion formula are proposed. The CAN network data
management software is designed and developed based on the C# language, and the CAN network protocol
is output as a DBC data management file. An actual vehicle test is conducted, which verifies the validity of
the DBC protocol analysis method proposed in this paper.
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CAN METE R BN AR AES T 280 HZET, 8% CANopen.J1939 ., DeviceNet, H 1{ii 43 5l iy 56
ODVA W4 .SAE th & MBI CIA Bh &8 . Hd CANopen LI LN AR 7, B2 —1FH
FERIRT R 8 X — & BT fH B IFE R 7E EDS 8 DCF #LF 30y i H ST FARE A R 2 X0 5 . 4%
SRR Z2 B B 55 EDS SR 2B 15 AR K Xk A 20 R G819 A7 Gl 2 2 — D PR 11939 Bl 32 2258 IR
Se D) S8 R 2l T R G LA SRR DA AR Bl Y 2238 T2 DeviceNet MR Z 2 W H7E Tk g & b, #EZ
BRI SE A R L XML PE 2 CAN 19 25 B 80 00 1 ik SO 3R O 102 B 80 P 25 5% A 31 XML e
tL R T XML A A BT 8 5 (58P L AH R 5T B MR e AR B R Hosf AR ) RS 1 [R) 3L,

DBC $#i 3 F i 2 [ Vector A vl & AT B —Fh A4 CAN 28 BRSSO FRLTAD K o 09 2 40 LA T
218 BT AT B B R T 2 18] (38 A5 AL, AHEE T Excel \Word B CAN B BU & SCF  DBC SC A% R 45 4
HHE B E . B 28 CAN 8 {5 17k 9 b5 o . 8 CANoe, Matlab ., Labview, INCA SE 8 {Ff1F- 5712
K.
BET DBC ST Al Rk — 2B IF A&t CAN [ 45 075 50 T EL A R A A 23 B CAN W 45 vp Bir 47 38 B4 50
SHOARED . CANoe J& B A REMN T HHMZ —, B H 2458 DBC 0 SC Rk %t CAN 45 i 4it
SR AT . JET CANoe -6 . DIBC S Hhgk B B0 2 LV 10 535 th 47 58 B 26 2070 0
T CAN W B2 W R 40 P2 3 i il 36 5 22 00 300 YRR 7 ECU £ 1 87 1 & 38 9 T
Simulink F1 CANoe -G 0 B0 LU R A 3l 7 V3 25 0938 15 R4 1 5w BEAT 30 k™, [R] B 72 % 42 ECU FiI
RS BRRE A 1 T R A e A5 3 TR

BT CAN W48 5048 47 B 75 22, 9T 51 X5 LR CAN I 48 B 80 iR J7 SXA7 7 1 B o, 28 3 35 F DBC SO
R BTt 1 DRSO AT A 1B 0 2 a8 20 AR AR CAN 9 28 P iSUA5 B A 45 4 5C 38, A1) T 22 SRR X 32 19 246 P S0 AT 3=
fiE, £1 %} Intel 1 Motorola A [a) A% 2 (4 B S A7 0] &, 4 Hh 1 i SCECHE 39 19 A5 5 €0 B 3R 7R O ik MR B 7
BN IEEETF CHIETWRITAIT L T DBC SR 4 BLA 8 CAN M 45 Pl ik i — 4> dbe #% 201 304
SRR R W] T T & 1 DBC B A BREFSE B T CAN I 25 (1) W0 3Cfige A 45 #  AE R0 85 40 45 38 L i —
AWUE T B DBC f# A7 5 32 59 A Rk .

1 DBC X{EM3E

R4 (DBC File Format Document )i , DBC P82 T W 48 45 55 i Sl 55 (&1 1, L7455 3%
IR KA BT CAN W28 25 0 {5 B A8 VA5 B AT THAR .
1.1 ZFHER

K LL“BU "Ik 472 X T 3 515 5 . 845 Engine, Display, Light 3 3 55 LL“BO_"IF3k 478 X
T CFE B A EngineState, LightState2 Z54 3C; B4 SCTF g X T @ & M ESF R LUSG_" 3k,
41, EngineState it 3 T 7€ X T EngineSpeed 1 OnOff 2 £155 .

BU_:uEngineuDisplayuLight M4 e, FBU_FRMA M
BO_u100uEngineState:u3uEngine Wocixe X, FBO_ FaHsC
uSG_uEngineSpeedu:u0]16@1-1(0.25,0)u[0]16383.5]u“rpm"uDisplay
uSG_uOnOffuul6]1@0+u(1,0)u[0]1]u""uDisplay

BO_u120ulLightState:ululight
uSG_uFlashLightu:u2|1@1+u(1,0)u[0]1]u""uDisplay
uSG_uHeadLightu:u0|1@1+wu(1,0)u[0]1]u""uDisplay

E9REX, HSC_ERES

B 1 DBCREIXMGFABEWM
Fig. 1 Part of a DBC sample file

1.2 BHER
BO_ Messageld(10 #EH] 8% ) MessageName: MessageSize Transmitter S SC B9 #% 2B AR , 4K 35 1%
BAR K BO_ 100 EngineState: 3 Engine $tAT L#HT 8 — 5%t Engine 7 & 26, B4 UK R 3 5735, 1D



80 TR K FFHK % 45 &

9 100€0x64) . 447} EngineState B 3C. [FIFE (55 5 BOZ AL H® PR b AT T4k .
AR 38 DBC SR AT LA 5 38 24 09 A 7 85 1AL XS CAN B4 7 i A

2 DBC XHRIENRIEKX B

DBC U&= @7 ()7 |7 [ ]7 (a3 W8 55 Z R A AR B T BN A5 B [ 8 L A 60 i b
ARt BT L TR AT ik it . 5 IR B IE ) Rk A AT 5 R S DL G Oy T AY 7 fE M BT DBC SO AL
i, BT T DBC S0 CAN PRCHS £ Node 42 3C Message {55 Signal Xf B A9 1E W 2 k50, 70510 regexl
regex2.regex3,

Regex regex] = new Regex(""BU_:\\s+ ([\\w+\\s+]4+)");

Regex regex2 = new Regex(""“(BO_\\s % ) \\d+)(\\s * ) A\ \w+) ) A\\s %) A\d+)\\s *x ) \\w+)
$")s

Regex regex3 = new Regex("SG_\\s* (\\w+\\s* \\w * )\\s * :\\s % OA\d-)\\[O\\d+>@([10]
(L= DN\s # AN CC— % \\d % \\L o \\d % )5 C— % \\d o \\L % \\d % )\ \D\\s # \\NLC— % \\d % \\L % \\d * )\
FC=A\\d A\ \\d * O\ I\N\s > \"C*O[2 \"\\s+((\\w+, x J+)$™ .

FIHH regexl . regex2.regex3 %} DBC SCHFrp 4347 5 B #EAT VL BC , ) Wiz A7 15 2 4 38 A 2 73 L il SCd 2
155 85 R A5 53 BB R IBCH: vt 9 B P (R, AT B CAN I 45 vp o 13 A9 719 L 4 30 A5 5 2 52
BTG IS RS R R Z ISR . T TN CAN W28 SE 74534 , 8 2 22 OB e kA7
R RAE I A5 B AN 2 s 1 22 SURE S5 A 1S AR

CAN_ BUS NetWork

‘Msgl_l‘ ‘Msgl_Z‘ ‘ ‘ ‘Mng_l‘ Msg2_2‘ ’Msgz_3| ’ | ‘ Msg3_1| ’ ‘

/ [ / | L L\

Sigl_1_1 ‘ Sigl_2_1 ‘ Sig2_1_1 ‘ Sig2 2.1 ‘ Sig2_3_1 ‘ Sig3_1_1
Sigl_1_2 ‘ Sigl_2_2 ‘ Sig2 1.2 ‘ Sig2.2.2 ‘ Sig2_ 3.2 ‘ Sig3_1_2
Sigl_1_3 ‘ Sigl_2_3 ‘ Sig2.1.3 ‘ Sig2.2.3 ‘ Sig2._3.3 ‘ Sig3_1_3

2 ZXMEHREE

Fig. 2 Diagram of multi-tree structure model

AR AR T — 523/ CAN R 2% T2, H i a5 T 4715 55 (Nodel . Node2 ,Node3 45 , &4~77 35, 1]
DL 36 TR SC B AR SO A TS S AL

3 DBCHIEEEHRHEGFL

DBC %4l & B /9 B 092X CAN W48 #4778 21, 36 CAN 2% Pl LA DBC %4l 45 #1 SCF i X
far o A AT AR B AR T R A B SR BT DL DU X DBC SO HEAT A A B M i e . IR R C £ 1T
TENET fE4L 2 F & R B RE P ol DL E #7E Windows 240 R . LT C #1155 #47 DBC £ ¥ &
FIERAF R TT K
3.1 EREMIMBENFR

& DBCViewer 1E R £ 51 (K 3), ZEMAY TreeView W R/R T CAN MRS CR BT T
A% H TreeView BSHN T s ol A4 5 =547 05 T A9 o 7 R 4
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this.dbcTreeView.ItemDrag += new ItemDragEventHandler(this.DbcTreeView_ItemDrag) ;

this.dbcTreeView.NodeMouseClick + = new TreeNodeMouseClickEventHandler (this.DbcTreeView _
NodeMouseClick) ;

this.dbcTreeView.DragDrop + = new DragEventHandler(this.DbcTreeView_ DragDrop) ;

this.dbcTreeView.DragEnter + = new DragEventHandler(this.DbcTreeView_ DragEnter),

5-0 B Jodt 0 | e e ——————
(7‘.";:;““‘“ StartBit Length ByteOrder ValueType Factor Offset MaxValue NinValue Unit

[9] Bx Messages 0 8 Motorola (Signed 0 1 o
g;::fﬂj‘ New_Signal2 |New Messagel |24 16 Motorola Signed
ignals

-0 New_Node2
[7] Tx Messages >
[] Bx Messages

S Tx Signals

S Rx Signals
&[] Messages _
5[ New Meszaget (0xtJo (3
S New_Signall -
S New Signal2
S New Signals (]
5[] New Message2(0x2)

S New_Signald

S New Signals
8, Sigalsm = = = = ~ L -
7 S New_Signal -t
7 S New Signal2
:iE S New Signal3— =

1
1
New Signal3 |New Messagel 44 12 Motorols [Signed 1
New Signald  New Message2 0 8 Motorols |Signed 1

1

New_SignalS |New Message2 24 8 Motorola (Signed

1= S New Signald :ﬁ%ﬁ%
K ©® Nevsigmals | 3pes
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Fig. 3 Main function interface

TreeView B8 F 1 T 237 CAN M S5 R, AR HEH O3 Fiig i«

@ Signals #5 5F BFE T HEILE] Messages B35 5T B SC L 8 2 %40 SCF 19655 5

@ Messages W75 5 T B SCHE IR TxMessages #8675 50N B 2 124 SCHY & 26719 45

@ Signals #4555 T BE S HEPEI XS I Node 1Y RxSignals #4555 T L 8 2 1% 15 5 20T 44, .
32 REINEFER

114 SignalWindow . MessageWindow ., NodeWindow % & 52 Bl Signal, Message., Node X 4§ ] & #1115
. P4 BB AR 2 1 BackColor JB BI%E 25 €8 R B0 % 22 1915 5 i 0, 2 22 M R A% (5 5 1 ke h o7 22
FEBT AR 4% Intel Fil Motorola H#8 2, B A48 % A sh i B kA 7y . BRI AR P 0 1&l 5 s

B MessageWindo ]

EX B
& |
7 6 5 4 3 2 1 0
8 |
New Signalz |24 16 T
Wew_Signal3 44 12 0
15 14 13 12 11 10 9 8
1
23‘ 2 21 20 19‘ 18 17 16
2
‘ 31 30 29 28 27‘ 2 2% 24
3
39 38 37 36 35 34 33 2
4
a7 46 F 44 3 az 41 40
5
55 54 3 52 51 50 49 8
6
(<] 62 61 60 59 58 57 56
7

B4 BRXBEZHESHERA
Fig. 4 Signal layout interface of the message data field
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Color[]

colors = new Color[1{ // EXEIB%IFE
Color.Red, Color.SkyBlue, Color.Yellow, Color.Chartreuse,
Color.Brown, Color.violet, Color.SandyBrown, Color.Pink

bH
foreach (DataGridviewRow row in dataGridviewl.Rows){ // FEHPE—ITHITRG
int startbit = int.Parse(row.Cells[1].value.ToString());

int
int
for

Tength = int.Parse(row.Cells[2].value.ToString());

position = startbit;

(int i = 0; i < length; i++){ // MHFEESPAE—(IXEHILabeIZEHEE

colors[row.Index % colors.Length];

Controls.Find("l1abel" + position, true)[0].BackColor =
if (curByteOrder.Equals("Intel")){ position++;} // MEHIntelfiz
else if (curByteOrder.Equals("Motorola™)){ // R }motorolatist
if ((position + 1) % 8 == 0) { // MNEXFHFH
position -= 15;
} else { position++; }

5 BMXHBEINERHBHERER
Fig. 5 Color block layout adjustment program of the message data field

T IR AR B ST R SR 5 0 6 B A SR IR PR UE A [R5 S T S TR Y B A L A
fEsZ AT,

3.3 Motorola &3 T B & 38 (L 3 #

DBC 3CF 45 5 45 B 1 4 i 4% 2820 A Intel Al Motorola Wil , — BB T B CAN i SCHi % A 8 X 8
HIECHE 7 (K 6) s BAT RN — D F 1 8 AL W AT B ZEMK RS2 bit0, bitl, -, bit7, £ AR AL A 2R
MUK SE: byteO, bytel-+byte7, PR E FA7. R CAN 2 SCHY & 26 B, 38 #4550 R L 56 Rk IR AL 7
LSB, Ji A& 3% i 67 5715 MSB; I B A 52795 W2 e AL i s A msb, J5 AL HARAL 1sb, Q& 6 Bros, 22315 Intel
Y i A% =X, 47 121 R FHl Motorola 4% =X, 38 3o FL 3 Ao A s 25 4

Name Message Startbit  Length  ByteOrder Name Message Startbit  Length  ByteOrder
New_Signal_1  Ignition_Info 10 8 Intel New_Signal_1 Ignition_Info 10 8 Motorola
New_Signal_2  Ignition_Info 54 8 Intel New_Signal_2  Ignition_Info 54 8 Motorola
bit7 | bité | bits [ bitd | bit3 | bit2 [ bitl | bit0 bit7 | bit6 | bits | bitd | bit3 | bit2 | bitl | bit0
| 3 1 0
byteO byte0 msb
i 14 13 12 11 10 ) 3 15 14 13 12 11 10
B NEW_$ignal_1 Isb il NEW_$ignal_{ Isb
17 16
byte2 msb byte2
byte3 byte3
byte4 byte4
A A A A 1 14 43 42 A 40
byte5 byte5 msh NEW| Signal |2
; A BE A A
byte6 Isb byte6 Isb
byte7 msb Né _SighaL 2 : byte7
BO_ 0 Ignition_Info: 8 Vector_ XXX DBC 4 BO_ 1 Ignition_Info: 8 Vector_ XXX DBC3C 4!
SG_ New Signal_2 : 10|18@1- (1,0) [0]0] ** Vector_ XXX SG_ New _Signal_2 : 45|8@0- (1,0) [0]0] "* Vector_ XXX :
SG_ New Signal_1: 54|8@1- (1,0) [0]0] ** Vector_ XXX SG_ New _Signal_1 : 1|8@0- (1,0) [0]0] "* Vector_ XXX

6 E=FT R Intel F1 Motorola 18X B % FHXT Ltk

Fig. 6 Comparison of the layouts of Intel and Motorola formats when crossing bytes

DG, BAME 5 R 45 057 35 8 Je AL CH 1sb) 5

DEAE G BT S K R 5 R AT 222 (B Isb % msb B W)
BRI KB AT Intel J& A B F T, Motorola J& B R _F 37

4)Motorola 1% T . DBC U 11457 5 0982 46 A7 5 £ 4l 1 b 0958 6 A2 AS [A] 5 02 85088 3 h A5 5 19 B i
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msb, B R 35 77 20 R TE XS DBC SO HEAT g BT FIORAF I 250 1547 6 0 6 5 3k
TEHAT AT B TF Rt FE b BE X Motorola g FE A7 R A B8, o i Bt DBC SCAF I B (D H8 L fj
£ DBC U B (2) 3158 . (D () = /7 RN 125545, 07 RN IR IB AT length KRR 55 1)
KB Isb KR 15 5 MR ARAL 45 T 88 37 h R 1R A7 msb RN 5 1Y d s 7 55 T SO b i R,
Isb =msb — length + 1, (length << msb% 8 + 1) ;
{lsb =16{[length — msb%8 4+ 61/8} + msb — length + 1., (length > msb%8 + 1),
msb =Isb + length — 1, (length <X 8 — Ish % 8) ;
{msb =Isb + length — 1 — 16{[ length + 1sb %8 — 7]/8} , (length > 8 — Isb % &),
& Intel #% 30T . DBC U5 5 WY 40 ALl AR R AT 5 9 e A AL o BV /v O 2K SOAS A7 78 5 48 1) 1) A
3.4 DBC X%t
DA 7 sh ML CAN 38 15 35 1 8 B 73 4 CAN W 45 B il 3 3k o — A~ BAR ) DBC e, Wil 7Ca)
it 3648 T HCU_EMS.EMS 2 495 £{, EMS_205.EMS 245 .EMS 255.EMS_265.EMS 275 EMS_355
6 M L,71 MES, it TreeView W5 S Hi , %% Node.Message . Signal Z [0 CEHE K, A EMS_255 3k
SCH B, % A SCH R T EMS _ RollingCount _ id255, EMS _ EnginelntakeAirTemp % 16 4~ 5 5. 7€
MessageWindow T {4 1) 47 Jay o I8 4 145 5 19 2 IR 67 o % 4 SCE A 3 Hh 9 A5 5 AT A R HES , B 2 )5
(915 5 B B 0 A 1 BN ET 7 (h) BT

QD)

(2)

o
X4 RE WE 80 =®
(3 Nodes A DBCRRIR  CANEERIF
90 HoU_BES - n "
50 B Neme Message  StartBit Length ByteOrder  ValueType Factor  Offset  MaxValue  MinValue Unit
5 Messages N ns_zss 56 4 Motorola  |Unsigned 1 0 15 0
#-[2] BIs_365(0x355) BIS_EnginelIntak. .. 265 48 8 Motorols Unsigned 0.75 40 150.5 40 c
-7 BIS_275(0x275) = =
5.[7] B85 (0x265) BIS_AccPedsl BS255 40 8 Motorola  Unsigned 0.3%2 0 99.568 0 %
=[] Bis_265(0x255) BMS_EngineThrot... [BMS_255 32 8 Motorola  |Unsigned 0392 |0 99.568 0 %
S BIS_RollingCounter_id255 - -
© BIS EngineIntekehirTemp BSS_EngineSpeed  |BIS255 24 16 Motorola  Unsigned 0.25 0 16383.5 |0 rpm
S BIS_AccPedal BSS_IntakehirTe, .. BIS255 8 1 Motorola  Unsigned 1 0 1 0
g x::::;::;::;d‘h"““ BMS_Accpedelfrror |BMS_255 10 1 Motorola  |Unsigned 1 0 1 0
© BIS_IntakeAirTeapSensorError BSS_ThrottleVal. .. BIS255 |11 1 Motorola  Unsigned 1 0 1 0
S IS Accpedelbrror BES_EngineSpeed .. BIS255 12 1 Motorole  |Unsigned 1 0 1 0
S EMS_ThrottleValvePositionError
S BIS_EngineSpeedError BSS_EngineFuelC... (BIS255 |14 1 Motorola  Unsigned 1 0 1 0
© BIS_EngineFuelCut0ff BMS_KickDown_re... [BMS_255 |15 1 Motorola  |Unsigned 1 0 1 0
© BIS_Ki ckDown_reserved - -
© DS CruiseControlStatus BSS CruiseContr... BIS255 0 2 Motorola  Unsigned 1 0 3 0
S BMS_ClutchPedalStatus MT BMS_ClutchPedal. .. |BMS_ 265 2 2 Motorola  Unsigned 1 0 3 0
ey B Conpressors... [BS_25 |4 | Metedds  [hsiged 1 D0 ! 0
© BiS_BrakePedalStatus B Tdle Ctrl A .. BS255 5 1 Motorola  Unsigned 1 0 1 0
i ng ﬁ:ﬁ;ggg’gg BES_BrakePedalS... BIS255 6 2 Motorale  |Vasigned 1 0 3 0
= Signals
© BIS_TargetCruiseSpeed
S BIS_TotalOdometer
S BIS_EngineTypeC201
S BMS_ClearDiagnosticInfo
L MO TS Fen)fomcuantion Al
Ready
(a)
—
S
E= Fiafz K& X¢HF) WBE) \RO0) =W/(V) BWEH(H,
Py A T | e |8 |4 |3 |2 1 0 BO_597 EMS_255: 8 EMS A
= coear .. 2 . SG_ EMS_RollingCounter id255 : 59}4@0+ (1,0) [0[15] ** HCU_EMS
BES_Conpres... 4 1 0 SG_ EMS_EnginelntakeAirTemp : 55[8@0+ (0.75,-40) [-40|150.5] "C" HCU_EMS
T . SG_EMS_AccPedal : 47|8@0+ (0.392,0) [0]99.568] *%" HCU_EMS
o b 5 . SG_EMS_EngineThrottlePosition : 39|8@0+ (0.392,0) [0]99.568] "%" HCU_EMS
e . SG_ EMS_EngineSpeed : 23|16@0+ (0.25,0) [0]16383.5] "rpm" HCU_EMS
m_kovpnde i i SG_ EMS_IntakeAirTempSensorError : 8]1@0+ (1,0) [0[1] ** HCU_EMS
e . Z SG_EMS_AccpedelError : 10[1@0+ (1,0) [0]1] ** HCU_EMS
T . SG_EMS _ThrottleValvePositionError : 11[1@0+ (1,0) [0]1] "* HCU_EMS
!5_! ‘, T . 3 SG_ EMS_EngineSpeedError : 12|1@0+ (1,0) [0]1] " HCU_EMS
'x',“;;' = - SG_EMS_EngineFuelCutOff : 14[1@0+ (1,0) [0[1] ** HCU_EMS
©_Kihor 4 SG_ EMS_KickDown_reserved : 15[1@0+ (1,0) [0]1] ** HCU_EMS
b L © SG_ EMS_CruiseControlStatus : 12@0+ (1,0) [0]3] ** HCU_EMS
i AL ) o . SG_ EMS_ClutchPedalStatus_MT : 3]2@0+ (1,0) [0]3] ** HCU_EMS
IS hecfedd |40 ¢ ) I B I ) SG_EMS_CompressorStatus : 4]1@0+ (1,0) [0]1] ** HCU_EMS
et e ° a2 SG_EMS_Idle_Ctrl_Active : 5[1@0+ (1,0) [0]1] ** HCU_EMS
26 so11inc G w0 & SG_EMS_BrakePedalStatus : 7|2@0+ (1,0) [0]3] ** HCU_EMS
63 62 61 60
7 .-.. BO_581 EMS_245: 4 EMS
SG_EMS_RollingCounter id245 : 7[4@0+ (1,0) [0]15] ** HCU_EMS
e W SG_EMS_LeadingRawDriverTq : 23|16@0+ (0.02,-350) [-350400] "Nm" HCU EMS .
®m1f7, W17 100% Windows (CRLF) UTF-8

(b) (c)

7 DBC XHHIE
Fig. 7 DBC file production
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W i Node,Message . Signal FJEI M CBEEEZ G .5 6B H X EEE AR L3 CAN W4
Z XM ZER R, SO — R I BRI AR i 22 OB (R ) B 48 R AR RN R R 4 TR X 2 SR A
PEAT I JJ7 L #% B8 DBC SCHFEMLYER CAN P4 U5 BLS A 3l can_engine.dbe SCHF (& 7(c)) .,

4 RER®

Sy Bk DBC BSR4 7 2 A 880PE L B S xs DBC £ 8 #4411 B9 can_engine.dbe SCPFHF B #4750
E 1 SCPFAR 25 B A L 1 {5 R AT LU A A2 T 7Co 5B 7(a) (7 (h) i A5 B AT i, R
DBC #pi8JE M4 B R 45 4 5 B3 — 2, I H. Intel 1 Motorola #20F B8 807 S B T IE A 5545 2) M d 2% 42
KEHLEY CAN BEIEH M, Ml H CANoe fi i can_engine_canoe.dbc X4, 35 can_engine.dbe X4 FL X, 7
SRS AR S EE B B, IR T TR 0 O U SRR AR AT 2 OB S A RAE SRR 15 S A
PR 7 B A [) A 2T B A6 o7 B 4 8 A TE A Pk

SRJGH can_engine.dbe 7E 33 4 F AT T 32 5 L [ BT L T can_engine_canoe.dbe #£47 X L . i 1
K CAN B A SCREFBENTZ5 XS b i — D B iiE . 5575 CAN W 4% 1 iy i S5 2. i B SCE s i fi
K2, 507 BB AR LA AL 1 B a] 5 A 09 i SOR I

$¢ USBCAN-1I C M Vector #4438 [F I 1 1 274 OBD 45 11 HUK T I 08 B2 35 2 (9 B 1F . e 2 4 i
BEMBE, TR 25 S 4 B PROR 2 A XA B N (T ) A7 Bk, &Il 25 Bk #E 4775 4 CAN #i)
SCHYSRAE TAE (L 9) . MR R 45 3 19 s i SC TDCE 10, b 4b > USBCAN- I C 3¢ £ 2R 4 31 19355 7 50 P %
BD &L B T &ZSHLE CAN i SCAHh 3B A 45 oAy 55 & 3% 1y 43 1D,

wag R
STasnsn @

Asue SFATIN G

THFR

wrr @ s
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Fig. 8 Car driving section Fig. 9 Car CAN message collection
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2043406 CAN1 = 0x0237  #(IEbR AN B 0x08 FE FE 63 00 04 69 FF C3

204343 CAN1 = Ox0258  #0iEM  #rAdd Bl 0x08 FF 50 19 00 29 00 00 9F
2043456 CAN1 = 0x0208 = #UiEdi  #5/A0T il 0x08 00 00 00 00 00 00 00 00
2043479 CAN1 = 0x0268 = #UEdi  #5/A0 Bl 0x08 82 00 09 2E 00 49 46 1E
2043504 | CAN1 = 0x0338 (i #RAEM #i 0x08 FF FF FF FF 77 FF FF FF

2043657 | CAN1 = Ox0205 #(iEfi  #RAEM #i 0x08 10 0B 09 06 FF 0D EQ 64
2043684 | CAN1 = 0x0255 (i  #RAEM i 0x08 | 64001097 11006104
2043709 CAN1 = 0x0265  #(iEbi #7400 i 0x08  4A 0000 47 00 0D 28 A4
2043823 CAN1 = 0x0288 (&M #5AEMT U 0x08 00 00 84 00 00 09 80 00
2044171 CAN1 = 0x0180  #UIEMi  #7AEdR B 0x08 00 1B 00 04 00 00 03 B7
2044194 CAN1 = Ox0190 #UEbR =AM Bl 0x08  0A00445C75301443
2044217 CAN1 = 0x0210 #(iEtR #5400 Bl 0x08 8F 73 FE FE 12 1F 16 69

204424 | CAN1 = 0x0220 #UE0R  #RA0 Bl 0x08 45 AD 4597 45 AD 28 09
2044264 CAN1 = Ox01DO = #UEdi 450 Bl 0x08 280000 09 44 5C 44 5C
2044335 CAN1 = 0x0230 #u@Edi  45#0 Bl 0x08 02 EA 13 88 FE 80 00 00
2044361 CAN1 = Ox02A0 = #UEdl 4580 il 0x08 01 00 7E 00 00 00 00 00
2044385 CAN1 = 0x0218  #(iEbi  #=AEM B 0x08 | 10 3E 83 E8 0000 20 00
2044409 | CAN1 = 0x0237 #UEdi 4580 il 0x08 FE FE 63 00 04 69 FF C4

2044433 | CAN1 = 0x0258 #(iEi =AM B 0x08 FF 60 19 00 29 00 00 AF
2044456 | CAN1 = 0x0268  #(iEfi =AM B 0x08 | 820009 2E 0049 46 1E
2044655 CAN1 = 0x0205 #ii&Mi  tRAEhR = 0x08 10 0B 09 06 FF 0D EQ 65
2044687 | CAN1 = O0x0255  #(iEdi &AM B 0x08 | 64001097 11006105
2044712 CAN1 = Ox0265  3(iEdi  #RAM E 0x08  4A 0000 47 00 0D 28 AS
2044737 | CAN1 = O0x0275 i  #AM #iK 0x08 | 6004 C987 69 3E 00 00
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Fig. 10 Collected message data
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Fig. 11 Analyzed engine speed curve comparison
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Fig. 12 Analyzed vehicle speed curve comparison
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