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Applying for Raspberry Pi and On-board Diagnostic Device for Driving
Dynamic Data Monitoring System
Lo,Chen-Jui
Chen,Wen-Tzu
Department of Transportation and Communication Management Science,National Cheng

Kung University

SUMMARY
The driving dynamic monitoring system records the specific data of the driver's various control
vehicles, and records the specific data by the vehicle CANBus system, so as to prevent the
traffic accident or be the tools for the accident authentication.
The occurrence of traffic accidents usually analyzes the main causes of people, vehicles and
roads. People must control the vehicles by the sense of vision and hearing. The vehicles receive
the information by the driver controls the engine power or the brake system through
mechanical devices. However, road engineering signal are managed various needs, the safety of
drivers and vehicles is inseparable. In view of the coming era of unmanned vehicles or
semi-automatic driving vehicles, the real-time data of monitoring driving is an important issue
in the future.
In Taiwan, all regulations about traffic safety management are only for automated driving
"testing vehicle license", the regulations haven’t yet opened up for the public users. The
authorities must keep pace with the world trend, they can meet the needs of the people. But the
current vehicle markets in Taiwan, semi-automatic driving vehicles have been used on the
roads. It is assumed that such products are malfunctioning and cause accidents, and the vehicles
are not recorded various control actions, then they will hard to be clarified the accidents
responsibility.
In this study, the Raspberry Pi and the On-Board Diagnostic device are used to record driving
dynamic data, the authorities should collect data and anaylze the feasibility,to provide reference

for the government administration in the future.

Keyword: driving dynamic monitoring system ~ automatic driving ~ accident authentication -

raspberry pi

INTRODUCTION
The major causes of traffic accidents are usually attributed to three factors: human, vehicle
and road. People control cars through vision or auditory systems. Vehicles receive
information, which comes from drivers, of operating the engine or brake systems through

mechanical devices. Traffic signs on roads are operated to respond to every traffic
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condition. Humans and vehicles are closely related to traffic safety. How to monitor the

real-time data of running cars in the coming era of autonomous vehicles or

semi-autonomous vehicles becomes an essential issue in the future.

The goals of this research can be stated in the following list:

1. To load, collect and record data from vehicles by connecting the Raspberry Pi single
board and ELM327 chip to the on-board diagnostic(OBD) devices.

2. To draft the strategy for traffic management about how to collect data.

3. To collect the data from running vehicles and design the experiment.

4. To test the data and simulate the running vehicles.

With the advance and development of technology, all of the running motor vehicles are

controlled by electronic fuel systems. Since the laws and regulations of environmental

protection are getting more and more strict, exhaust air ejected by vehicles should conform

to the officialstandards. The laws and regulations of environmental protection have been

amended in 2008 in Taiwan to revoke and abolish the certificates of conformance with the

exhaust air requirements on the vehicle models running on gasoline and substitutive clean

fuel. On all vehicles in Taiwan, on-board diagnostic (OBD) devices must be installed, as

shown in Fig 1. These devices are the equipment to monitor the control of air pollution and

the relevant components and must evaluate the monitoring on a regular basis. If the

components of an engine fail or the exhaust air does not conform to the current standards,

the light signal for warning will appear on the panel board. All of the OBDs are connected

by the Controller Area Network (CANbus), and these devices share the same specification

for communication around the world. With specific tools, all of the vital dynamic

information of running vehicles can be collected.

S e

Figure 1.A connector of the on-board diagnostic(OBD)device.
The connector of on-board diagnostic(OBD)devices is equipped with the standardized

communication interface of the Controller Area Network (a.k.a. CANor CANbus), as

shown in Fig 2. For the purpose of collecting and monitoring dynamic information of
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running vehicles, this research will retrieve vital data by communicating with the vehicle
control system in OBDs. CANbus, a communication protocol of Controller Area Network
(CAN), was developed by Bosch, Germany in 1895 for in-vehicle networks. Before this
development came true, car manufacturers connected the electronic devices within a car by
the point-to-point wiring system. As more and more electronic devices are used within a
car, plenty of wiring cables occupy a large inside space and increase the cost. To deal with
this issue, manufacturers started to replace the cables by the in-vehicle network to reduce
the wiring cost, complexity and volume/weight. CAN is a high-density serial bus system,
based on the network function of smart devices, and has become the standard for the
in-vehicle network. CAN, therefore, was quickly popularized in automobile industry, and
then became an international standard (ISO 11898) in 1993. Many CAN-based advanced
protocols were developed in 1994 such as CANopen and DeviceNet. These derived

protocols were extensively adopted in other markets as well and becomes the standard of

e
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industrial communication.

CANBUS

Figure 2. System diagram for Controller Area Network (CANbus).

MATERIALS AND METHODS

o Hardware:
The hardware used in this research are the Raspberry Pi 3 (as shown in Fig 3),
OBD-to-USB adapter (with ELM327 chip), 5-inch HDMI screen, 18650 Lithium-ion
battery, buck converter and self-made electric circuit. The assembled hardware is as shown
in Fig 4. The OBD-to-USB adapter and Raspberry Pi 3 are the core components in this
research. The highlight of Raspberry Pi 3 is the whole new chip, SoC BCM2837.
Compared to the first generation and second generation of Raspberry Pi, equipped with
single-core processor ARM1176JZF-S (700MHz) and quad-core processor ARM
Cortex-A7 (900MHz) respectively,Raspberry Pi 3 adopts the 64-bit quad-core processor
ARM Cortex-AS53 (1.2GHz). The reasons for choosing this component are low price, small
form factor and opensoftware development environment. Even when cars runon roads, the
operation system installed on the SD card can still work stably on bumping condition. In

addition, the power consumption rate is below 10W, saving plenty of energy. The data
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transmission through these connectors complies with several protocols, which cannot be
directly used on PCs or mobile devices. The OBD-to-USB adapter used in this research
contains an ELM327 chip, which serves as the conversion channel between OBD
connectors and standard RS232 serial connectors. In addition to auto-detection and
auto-loading of 9 OBD communication protocols, ELM327 supports high-speed
communication, sleep mode of low power consumption and the standard of J1939 vehicle
bus. The functionality of ELM327 is to read the error code of vehicle diagnosis, scan the

data of vehicle electronic control and provide the information about supported protocols.

Figure 4.Assembled hardware

o Software:

Python, one of the programming languages, is used in this research. Its major feature is
the multi-platform portability, which supports all the major operation systems. Programs,
written in Python, usually need no modification to be run on Linux and Windows
systems. This feature also holds even for GUI programs (binding by PyGTK, wxPython,



etc). After encapsulated by standard distutils package, Python programs can be installed
on almost every platform. On Windows systems, the executable installer can even be
generated automatically.

o Expert Interview and Lega Implication:

This research collected vital data and opinions about running vehicles by way of legal
implication and expert interview. As for the legal implication, we discussed the Road
Traffic Safety Regulation and the Rules on Freeway and ExpresswayTraffic. As for
expert interview, we planned to invite two experts to discuss this issue: Wan-Yi1 Huang,
Chairperson of Traffic Accident Investigation Committee, Directorate General of
Highways, Ministry of Transportation, and Tzuoo-Ding Lin, Professor of Department of
Transportation and Communication Management Science, National Cheng Kung

University.

RESULTS AND DISCUSSION
On a real vehicle, we connected the connection cables of aOBD-II device to the engine and
activated the data-retrieving program to monitor the dynamic data of a running car, as

shown in Fig 5. This method helped us to obtain the dynamic data of a running car.

N

Figure 5.The connection is completed and the data-retrieving program is activated.

We retrieved the related data, OBD-PID feature code, number of data bits, maximal value
of data, minimal value of data and format of data units, and explain these data in Table 1.
As for the computation of engine loading, its principle is stated as follows: if the throttle
opens wide, the revolving speed of the engine is low and the vehicle speed is low as well,
representing a state of heavy loading; the revolving speed of the engine can be inferred
from the revolving speed of the engine crank shaft (in the unit of rpm); the vehicle speed
can be inferred from the output shaft of the transmission box (in the unit of km/hr); the
location of the throttle is controlled by a driver based on how much the accelerator pedal is

stepped down, which decides how much air is pushed into the gasoline engine; if high
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revolving speed is needed, the amount of the airneeded in the engine chamber should be

increased accordingly.

Table 1. The units and format of the retrieved data in this research.

Feature
Data Mode
Code Number of Data Bits Minimal Value Maximal Value Unit
Description (hex)
(hex)
Computation of
01 04 1 0 100 %
Engine Loading
Revolving Speed 01 0C 2 0 16383.75 pm
Vehicle Speed 01 0D 1 0 255 km/hr
Location of
01 11 1 0 100 %
Throttle
Operation Time
After the Engine is 01 IF 2 0 65535 seconds
Activated
Voltage of Central
01 42 2 0 65.535 A%
Control Unit

By the discussion of legal implication and the interview with experts, as for the
semi-autonomous vehicles or autonomous vehicles, we evaluated the driving data needed
in the following analysis and determined its significance and feasibility. After we
investigated the documents of on-board diagnostics parameter IDs (OBD PIDs) and
studied the expertise knowledge about vehicles, it is concluded that the data needed in the

cause analysis of traffic accidents is shown as in Table 2.
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Table 2. Summary of the data which should be collected.

Data Type

Data

Unit

Data required by the laws and

regulations

Computation of Engine Loading

Percentage

Revolving Speed

Revolving Speed Per Minute

Vehicle Speed km/hr
Location of Throttle Percentage
Operation Time After the Engine is

Seconds
Activated
Voltage of Central Control Unit Vv

Retrieved from the decoding
based on the algorithm provided

by manufacturers

Signal of Direction Light

On or Off; Left or Right

Signal of Braking

High Voltage or Low Voltage

Signal of Rotation Angle of

Steering Wheel

Left or Right; Rotation Angle

Status of Tire Gage Detection

Normal or Abnormal; PSI

Status of Horn Use

Time of Usage

GPSLocation

Latitude and Longitude

A New Conversion Interface is

needed

Emergency Warning Lights of

Special Vehicles

On or Off

o Reduce the Cost of Traffic Accident Investigation

If the installation is required for vehicles, the number of traffic accident cases sent for

investigation will be reduced accordingly. In view of governmental spending, because it

takes less time to investigate the causes of traffic accidents, the spending of relevant

affairs will be reduced as well. We assume that the overall cost may be reduced by 10%

every year, and the number of traffic accident cases sent for investigation may be also

reduced by 10% every year, shown as in Table 3 and Fig 6.
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Figure 6. Descending trend of traffic accident investigation cost

Table 3.Estimation of the governmental spending reduction and the citizens’ payment

reduction
Year |Reducing the governmental|  Reducing the people’s
spending by 10% payment by 10%
2020 45,206,910.00 1,259,955.00
2021 40,686,219.00 1,133,959.50
2022 36,617,597.10 1,020,563.55
2023 32,955,837.39 918,507.20
CONCLUSION

This research used OBD-II to connect the CANBus system of vehicles, so the vehicles,
manufacturedand imported after 2008, are all qualified to meet the international
standards. According to the statistics of the third-generation information system from
Motor Vehicles Office, the number of the vehicles which need to be installed is up to
3.731 million vehicles. If this system hits the market, the business scale and demand
will be considerable.

Although dashboard cameras are quite common these days and the video clips can serve
as evidence for traffic accident investigations, the installation of the dynamic data
collection and monitoring system in this research can provide more information for
traffic accident investigators. In view of governmental affairs, relevant regulations
should be legislated to require vehicle manufacturers to adopt this concept as standard
equipment of vehicles. This will be very helpful in the traffic accident investigation.

This research is a pilot development of the equipment. In the future, more investigation
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on device encapsulation, anti-shock, anti-impact, and fire-proof will be needed to
improve the system, because the impact is quite intensive and fire may strike during a
traffic accident.

There are still many issues needed to be explored in the future, such as the installation
of a rechargeable Lithium-ion battery in the device to avoid data corruption due to
power interruption during an accident. As for autonomous vehicles or semi-autonomous
vehicles, the modification of the Road Traffic Safety Regulation and the vehicle
inspection standards for the dynamic data collection and monitoring system are some
other issues needed to be taken into consideration when the government plan the

relevant policies in the future.
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> BIECF ¥ ke 2 FRE LR R o
> GG EFERARZEFRF S RNELZ B D o

oo AR g 0 XY T R iR B P o

BHK T % Lo E M4 A § TR A(CARB)R 2473 1996 & fte H px
g A& dme A OBD-I » p 1997 #£42 > #7533+ & 0 R 3% %
Fue d 3 OBD-II 44 & 1997 & » 4% £ W Ik i% & (U.S. EPA)# 4 5 B =R{E &

A 1998 & 1 BL o

S B3 OBD-I# 172 ;% » & Jf LBy 2 TOBD-TL 4k RI7E B ~M iRl % |
2 Tig2u= 3% > & OBD-1I 4 %7 ¥4 BB & SiF (Feh~ 2 > % ECM ® ehit
Az > fLz. 5 T 2 ¥ = B | (Diagnostic Executive) e

ERITEBRFITN AN E LW HEBRITRGE S AIERF LS
AL BER 0 ¥V PR AIE A AR L AL AT P E(CCM) 0 & F R

e AL E gk iiht B e B(BOSCH,1991) © 34 % SL2E 4o ] 2-2 o

A |AB 4434 38 (CAT) & )
" R |4 fURk b0 B (H02S) B 3]
; % 3] %98 X (Missfire) &
u| <> % Wb 15 E/ % E (Fuel Trim)
e B | 3 AT & % (EVAP) B
- B | #5482 (EGR) & )
’ B | =2 E,ﬁ"ﬁ%(AIRJ%M
] 24 70 4 B ) 5 (COM)

B 2-2 2 & ¥ f TRk S



NATEERIRE A REE AR F I YRR B BEH R A
LR BR T2 pdleidp rE 0 AR RIF R F RIS
Wd s BAPFABITER"ETEGL > iEiden g
R FRRR AR o

i‘:

-~

A OBD-1I s su¥ » B 5 Pl N F (Ten ¥ 2 ¥ &

> Pending Tests 417 B e R -2 B RIEIE P & AW B > € pF2 (7
% & Hpl3EIE B o ipdt % & Hpl3E98 B AL 5 "PENDING” -

> Conflicting Tests 5 = BRIFEA P @ * Flipp chT Bt ~ 2@ (7
BELrARRERAE A BEFH VR NHLETR -

> Suspended Tests & — 38 B F ¥k Svenplid > ¥ 3 HiRAEAB B
AEHF D fIEF -

AOREE e AR 2R

> A B plsE(Active tests) F AR BRIGE X BTRE 0 BRI E € 2 DRRE G BT
it T H v R e

> AP P|iE(Passive tests) A BLAR k SLEh A E @ TR A, T o BRI H #
TEFEDLF -

> F1RR(Intrusive tests) Ak $ 2 3 #0 PR L PP € * R R kiR

7R/t d o BFIEIE R ég%zg%w?@?] R ¥ R

[P - _E;/?ljﬁf#f » mi B ;u;

CCM E plen~ it & 7 7 5 7t & 3+ (Mass Air Flow sensor) ~ & i# #+#/| R (Idle
Air Control Valve) ~ & # # & R 4+ % (Intake Air Temp sensor) ~ 51 & -k § B 5%

(Engine Coolant Temperature) ~ & # F* i~ % g %% (Throttle Position sensor)



2 R f (Fuel Pump) ~ b dhi= ¥ g &+ % (Camshaft Position sensor) ~ # $ihi= ¥ R
s % (Crankshaft Position sensor) ~ ~ 4= 4 4% B4 & & (Torque Converter Clutch)
EA2iF o
BATREEFE  CCMEAKRA L A ERABRTRILTES 2
CERH TR TR RN FRE I vARER) B R A G
=

BT hot g RE RADLAT > CCM § %8 F F (2% B o B(TP)emu 3

gt RS R EMAP) G R R F R RARLE R FELE
RAELEE o h0 COM I Bo R 7 4= A f b g Rl E -

(2)  f¥-us® s R

R ATBOA NP B 2 SRR 2 - - e

e Sak T SR AT R IR ERE s eSS L
72 LHRECMELE- ATMEP BB E LR BRI ¥ B(0.45V) = i i

P ERIE WA Gl R E S TR R R o AR

e wERE I E 0 - BOTIISE R E L F Ik (pouch out)Pl3F:E 7 0 &%

R

RSP ﬁ'fm" N B DR EEE PR RF R S 5

BBl RS REN c A X AR LGRS 0 FF ER TR



SIE 2 T F 8 e TV A d R Ggre ~ 3 kv FFRFE o FEFF A
E N RO ;\J{L)%m/‘;, ;:F'J; ;T;Ug‘ﬁr ;‘%_ & iz #(Hc)g B SN W‘Q‘T‘gﬁ
Eo o fHEEEE AR E D A T K F A g R dhenigiE "R i

A

Flaew * o ghg o F(CKP)RHETEEH 2 2 8 F 00 > L e g b hvimdbg &
B(CMP)T ¥ frif 78— T3 4 3 0 ¥ % VR -

3

I PSRRI T AN RS X P TR G U 0@ AR
BE M BB IRT MY o % 5 - Et B R 200 2 1000 #p 0 A
¥ el g 4 = die(counter) & W B A 10~511F o
B OBD-IIéa #f ¢ o 3804, 0 i &5 Lanfe A 5 3 4f
> A APE N A dhEaE 200 ) o H BE L B 15908 4 M L pF
BIRT e TR AR R TR G R S
(A AP €38 2 B f PAg IR E A 1.5 )
> B AL L A bl 1000 #Ep 0 H 8RS fioen 2003 4 80
T hdFa "EE AR PG PR PR e K T
Ay o gclidn m % 2" 8L R " 58 RE 5T (OBD-II Resource ,2008) © (% 57

)%; 4 ﬁf;":-ﬁ’( 2R rﬁ’i ~J\»)
(5) i %Rl

OBD-TI# &= B2 Bt e £ 3420 F T % -3 5 @sig
(ST-Fuel Trim » &4 4 % Intergrator) » v k¥ 7 ¥ B 4B 013 5L K Peid o

R PER % 2 38 5 K 2xig & (LT-Fuel Trim > ¥4 % #.4 ¥ Block Learn) » §

Erif b EAZ 390 BPERN S > KRB T U RTAE PER OR B TGP
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O R Y S o A B D E AT Y AR BE ) T A

FYERE » Fimec®m

H

s
3 &
It
J=
N
B
Pt
=i
P E’h-
18 Ry
5

)3
OBD-1II 3 %t T ' 2420~25962 ¥ » 4 8 I A P L4 o > T2k

(% &3¢ > 2016) -
TNERPREREANE

d 202008 £ 2 (830 5 A RS R TR R RE K Rl B
- %, ( Controller Area
B s Byl B

o AT REEZAER S Rird] KA ED > PR Ry ik o

Z U R (OBD) > 3% X B 4557 ¢ e i 4RI afn ] % 428

lg. -f;a:

Network » #§ # CAN ¢ CANbus) i3 o > 237

CANbus e~ % »d £ K% £ (Bosch) = # 3% 1895 # #1F# 3 ¢ Controller
Area Network (CAN) i 57> & § & * 3+ 3 i (In-vehicle network) - 7
pezmo T WP el S B HEER A RN T Y @
W R P ARKAR S T F AR 0 Flp f_&_év”:@ffu;fiéwﬁz TR S R 2
o R A e G EN S W R e E N e B RS JE
MBS AR BHA/EE -CAN TL B RAEDAE AP ki 2
R ERAEAR RSN > R A LB P REDEE o CAN Fla 1
FEEATE I EmEF A 1993 £ 2 5 SO 11898 e o 4 1994 &
© B A 53 CAN 2 8 gkt 20 4 CANopen ¥ DeviceNet » H 5 7
Be CREFY IR T AL P R Eai M iTE R E o

CANbus i gl » ¥ 4% B i =2 af % et o Ei 5 CAN %% o
Bk 234 E A (BECU) 25— ch CAN A6 » TF Bk e o
"

PORR R H B » o dep TR IGT S A AR LR - i g
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EHEBEHELE T CAN £HIB&H P FI L EFEAI# 0 o i i K
FEVECPM AL c eV AT EINL LTI L EE o

= 2%%%%%?%@%ai’m£¢

CANbus A" #3032 2 £ > FIP A §F L d 28 N33 i o R
mod A EAT 15 & ko e jARkAR S chF ¥ f2F] CAN enig 2k 7]t CAN
bus G * AR KARR Lo drF BT B BTV HAFE  dERUBEL > R RN B
L Bt 0 33 Y T CAN e Aipi jwz ¢ o BV FIR S CAN #7&
PR o 4o P kS KB R B E is o B4 {5 - CANbus
TV R AR FRER PR F S B RAg2 P e F T R o

§fEAE ot T IR CAN Reimd chiefh » fE (7 TR A 475 & 7 B3 8 4
FLE B dop kB HTE ) BRI RE R

CANbus B 7™ * P REA 74 KA GS Pt * CANSHEFR £
B e o 3R 0 R FrRe ERY CANFRERLINE - £
CANbus i 315 T IF i i Suo FIe® | L5 g s 209 0 ~Ap i~ X sk
W Bp Rk o THE TR TR * $r 0 CAN R - @ CANopen

FHETHEEL e B AR T HP O 245 R (Light barrier) > I ig
Fa4liv% o CANopen 77 # 0281 L% > o T K E ~ Fhgpip - ¥
FAL S pB o H Do o

CANbus 7% %8 & (Physical Layer) » CANbus i A2 2 & & % B % o e0§
R oo 7 M A 200 CANBRR L BT A 8 408 F+ & (Electrical level) ~
AELAS FR - BRRE RS Ry L RV R RLRY DT H
R 4o Z ot o B i High-speed CANbus = P o B % 2L 7 42 & - High-speed
CAN fpre 7 2 R T ¥ EFHF | Mb/s il @@?]«‘3," > High-speed

CAN 7 fi 5 CANC # ISO 11898-2- 2 4|1 High-speed CAN %% & 7 F 4
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FEd ik (ABS) S FlEF R o B ko
%% /% 45 (Low-Speed/Fault-Tolerant) CAN A %8 » Low-speed/fault-tolerant
CANbus it ¢ 7 2 24&2R > ¥ Z & B 125kb/s uid 3 @ﬁ%ﬁ‘ T AR
HEFam N o ME/F4 CAN ~f 5 CANB 7 ISO 11898-3 ¢ & ¥ i
Al /FEE R e 740 R (Comfort) % o 7 HH fHd M adiin
WA MR/ CAN HRIER 4 ch s e (FB/M B P e (7 o b e 5
Bg Eehd 2 5 (WD E) A7 M/ 54 CAN P dfpfai> %o
H ;% (Single-Wire) CAN & %8 » H 2038 CANBUS @3/ g ¥ & %
BiEdod 333kb/s(FE BT iE 88.3kb/s) @ o H S CAN ~fE3
SAE-J2411~CANA> ¥ GMLAN-;Z & ¢ cnHE MV A AT 73 L5 3 3xa o
FARY Fe SIrABBEELEREAFEE NEFFRES -
CANbus & 7 £33 » CAN #£ ¥ 5% CAN Rk > mdte @iz
f % 12% (Frame) - CAN 22 ¢ 2 F 7% % -
» CAN 1=2% (Frame): = % ¢ CAN @ﬁ%] F% ¢ @ 8w 55 (Arbitration
D) FAl = &2 w i~ (Acknowledge bit) % o =2 77 fL 5 [ 2
] °
> {22 4= 2k(Start-of-Frame » SOF) = =12 3 %t =~ (Dominant bit)™* %
Logic 0 5 B Eg et 4 o
> w5 R (Arbitration ID): ¥ MAGHBLER o f22Ex 3 2
SRR R 1] @ DR RV R R 29 =
~enit 3 ID o

» w3zt W (Identifier Extension » IDE) = :¥ % [E {8 27 28 1 4=

> ke ﬁs?] % & (Remote Transmission Request * RTR) i+~ : ¥ j& F 4=
Y R BHIERE o wH (LogicO)RTR A&7 | EFfis
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28 o 33% (Logic )RTR =47 1 Eig=E{es o

N

> FR & &R#S (Data Length Code » DLC):dp 1 T4 T 3 iz~

Gl

> FRHF (Data Field):# 7 0~8 e ffd o

> 5%k 4kt (Cyclic Redundancy Check » CRC):# 3 15 =~
T AR A £ B H A IR (Delimiter) =~ o CRC Hf 27 * 2t ep

» ¥ F 7~ (ACKnowledgement » ACK) #:/x i it #Fd {3t & 1 CAN
FAIE o B8t L R 8% 1 & ACK i o i § B
Yy £FEF ACK =A@ F A BRF ACK RI#-& 378 2
i ) o NI Series 2 CAN /i 6 | % @ r&4&c (Listen-only) #ic5% » F]u* >
FHEHENME o @iﬁs?l ACK =~ Bl E 47 @ d 8 £ 7 npt g

TS A o

gl
£

> CAN 3u3:3 CAN 228 TR morp 5 chfls Tl v g o 7

CAN #ELR 5 i (Channel) o d »»FHF =7 & 75 7 8 ah
T FLE- CAN 257 ¢ 5 0~64 £ bz 5 (4 64 B
Fad o Far s g
CANbus i 3 (T £ R IT > yok 5 #7if » CANbus > ZEEFBEREL - 3,7
B EEEF R CAN Bt P enTHR P > £ 3 F L2581 4 F CAN
busehfk A RIZE F & B E B TR R A IR T RS RRE
£ ¥ % CANbus =% & i&&ﬂoa@ﬁ%&ﬁﬂmNﬁ#’%zégﬁﬁ
FELE T RIRR BT B R o F 20 Hd FaERRE LRGP ID Eioik
122 o CANbus i+ 973 § B354t CAN 224 > @ {352 2 = B {=
ZEe A ID > ep bt B CAN § 8307 4% § 7 8 B |Tiiie% -

FPPBEEEREEREENLBET CAN it R 3 BAR &
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BL(W S Bt 34 ID)#E-p B L3R 2 R o IR L R cnE BEL X D R
#E?Dq\lf’fj!_,{’—jg_ﬁ_:’zﬁf‘;ﬁg’gf—?@@?}ofi&,}“‘%ﬁ’?ﬁv Fr i CAN e CAN

r:‘qiu-‘!'—. %—1Eif'rﬁ:£§'_mta’ 21 /F:yr_

2.4 %2 W MPe i ¥ 2 &8 F(EDR)

¥  #cyp e85 B(EDR: event data recorder) » § PFARZER SN LT B 2 £

0

G TRy = Ly SN Ry T
B RRR A TG M L o A2 B EDR & F # & £ B2t R0 st e
EET S

BRI+ 2P CEDR D 3 T S RRIFAE (U ¥ A &)

*“2-

B ERNRAELAIE o N ETET R EF L - A AR
LRGSR R BRI AT EFA T R AT AT
2 WA A PR R A LN T RH D T RERA o

B fodgd+ B ¢ et S B EDR S8 EE K AL ST e - 304 5 v
FURTEFLFRT IR X 2EE AT R (25 et 27 55?
B R FEAIEF T TR PR > 3R o A ETEDR
TRRE Y ¢ 7 68 AL i EF S RATI kS L enlicdp i Y

L 5T G B BBkt s~ AIEE B

N+

SN
#

HEDR T fificdp i 7] 0 AL H 4 e AT e E 2 g
BAFROT AL « L fEHRT EDR J A e T 5 B hT 4 4

T s R EA R 24T R 4 k& B ~ EEPROM >

£33+ 2 ¢ S EDR VAR 4 F (ECM) eh- 384 > v 3y
FIFRNE A 3 et oh S0 P ol 6 5450 o EDR # i 430 4 I 3]

FULFEAI R 2 FHSIFTE 5 Gl R RB I o M R AL FroRiE M
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oot RAFELME C F R 7« F L~ Mack Trucks 2 B P 2751 &
B R B2 AR B B P o F R B R
BRVERPEAFEEE R TR B OB T ¢ REM YD §RiE R ETD R
e BRI GE ARG S Bcdy o T R LR RT P licdy o ok
BHIEAdF i T REAERBET G R TR
ERME BB fmenaE e T R B L .

F 3 5 LA EDR # i 2 oo A2 5 2 (VORAD: Vehicle
Onboard RADar) g 4 kM Fr s @829 A ERE L/ F =
ez e BERfoRe FERLTE KR D Y FE Ry AT
Fefp e Ra EL T2 0P FROUBERTT I I AP RITY S D RS T
Bt % PO VORAD i 5t ¢ » K % B #% =4 frftf &2 - VORAD
+ Bt S c DGR E B R ik i
VORAD 4 %idf JE X o455 i licdpe v 1 g 4 & i Bofo o 1732 5 Rl Bty
FRALE o ARpET i fedenlichy KT A 2@ R frg R E X

%SGR E B

‘l'

A E s B dmanrEfrid B o 2EfeEZE ¥ - VORAD i st EDR k5t
% M- % F15 VORAD £4738 B %> EDR i 52> @ EDR @:e457 M 2 fmh
Hdy o

BEoRBEY R ARk UEF A B R E WP RR AT AT
FO& iz % EDRe# 3 2003 & > 3 > 4000 § i@t & fie & 7 g K

%
Eﬂ’é??%r’?‘ffﬁéﬂiﬁ‘ﬁiﬁ WM 1 Brrie: L‘mmﬁ&lﬂ&o*x‘,gﬁg%?%l}%q'fr

S

mycd ERALEDR R Y& * F > LA F R BT Padidp s BR
H X i FlgT o

& 2004 # F FF R B i % > p 32 5 (NHTSA:Nation Highway Traffic
Safety Administration) 7% Feisdr® 2 2 ff LakY 0 FHP BB R F ER

MEFFERE RACERI IR JARARE R o FRHEFE A AL IO
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Ferdhise » 7 & 2eskiE po; b > NHTSA » #%A%X5 2 10 #p + 3
FTE A P T R EIEIELE D > Y bS] 24 sk p o B AR A AT
BAlF ehfied TR EMEL ) TR N F e B p ¢ oo

A At EDR *TBenF a3 E Kk p B dms L hpg R o BiFD iE
CANBus 7 a4 BiL > ¥ o BB E D §5 OBD-I1 i 424555 » & 1 JEF AP B

EAEE -

2216120
Market
Make Shae % 0596979899 01234567 8 9101012 13 W15 1601
GV (CADILLAC, CHE VY, BUICK,GMC) 17,6% SOME kaveEDR  All have EDR readable with Bosch CDR FF FF
FORD {LINCOLN, formerly MERCURY) 15.0% SOME,COR  Some readatle with Bosch COR Al
TOYOTA (LEXUS, SCION) 14.3% Some All readable with Bosch COR
FCA (FIAT CHRYSLER, DODGE, JEEP, RAM, LA 13.0% Some  Allreadable with Bosch CDR
HONDA (ACURA) 0.1% 77
NISSAN {INFINITI) 8.6% Not Bosch COR
HYUNDAI [GIT tool| 4.4% ? some
KIA [GIT tool) 6% ? some
SUBARV (Hitachi then Denso tool) 3.3% i
BMW/ [MINI, ROLLSROYCE) 2% 9
DAIMLER(MERCEDES, MAYBACH, SiART) 0% fieeze fame cata ?
VOLKSWAGEN & AUDI 20% freeze frame ceta ?
MAZDA (Former Ford partner) 1.8% NonBosch CDR-some ? some
MITSUBISHI {unique Bosch tool) 0.5% ?
JAG/LAND ROVER [Tata Motors India - Former Ford  0.5% Non Bosch CDR - some
PORSCHE [part of V¥ group) (Bentley 2016) 0.3%
VOLVO(Former Ford) 0.3% Non Bosch COR - some? ?
MASERATI [FCA group) 0.1%
FERRARI (FCA group) 0.0%
SAAB [Hitachi HCS3000 system)] 0.0% [
LAMB ORGHINI VW group) 0.0%
ABARTH [FCA group) 0.0%
ALPHA ROMEO [FCA group) 0.0%
SUZUKI {out of US market in 2015] 0.0% GM ¢lne
e E—

B 2-3 2408 REFLEEERE KR
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PatSE3Taled Pat63 Tt

ysea>
j3o sw | /eieqy Aeg

SANSS@S A4 @yeag

Sa3ey 1oy T

spaads jaaynn -
ITISSYy @yeag Diueyg -

SANSSS A =a) S

- Jepy A

=22y 3eT ODs3

=22y SuoT Os3 .

21 FTuy 1o

Hojuo sg'v

UoI3RIS 303 NNODYT

2 X

Y.

21Fuy Furaassais -

idd

AT |Easa3eT

= aAg 13TV
1290y 4O IO IY ]
Soyeag /pasds
AT “SuoT

sa>AD A=y
s3=duw o 3usnlg

=)

>
=

M

X

X X 5@01
X X 501
Side X 5005

X

e

Toyta
I;Honda

I:Hkun

N

KX 5@05 XY, 1230@10 X -143@01 -

K X 5005 XY250@10 -
K X 5805 XY250010 -

- 103801
X 5@05 X,/ 300@10ms X -

© KhIen

:'lolw
BMW

:Hcmdn

KX 5605 XY2250@10 X -145@01 -
K X 5@05

XX

B 24 2453 REE LR TE

i;HWI'IdIWI

;;Sullll'u

XY250@10

Mitsubishi
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FZF Py
e FE T W%ﬁW@wwﬂﬁ7w’%4 LB EE AT HNE TR
BAEE T 2R AR SE L ERF] S-S SAMIE S B2 &5

FHAL  F28 5730 UBBIHEPETE R o
.IHARAZ

MY * H 4 %] 5 Raspberry Pi3 ~ OBD to USB f# 3% 55 8 (i *
ELM327 & % )~5+t HDMI % % ~18650 423 # "4 R %2 o #f 5 T8 »
AT Fruw v ® 2 OBDto USB #3825 ¥ & 473000 40T ¢

3.1 BHFE s =

#E %% = X (Raspberry Pi3) & & FFendits » 7 (2 a2 Bt w0 & Nosag {
SRS QAT ASERREREEI S AP EN I ER Y F ST R
RE i 2 REL F AadidES ;e ¥ - 2 5 o Raspberry Pi3 7 e &%
PRBEHF PP FR A EAE (HOLEREREFLE £35~ -

Raspberry Pi 3 & % 0% B %30 47§¢ 2 270 SoC BCM2837 » H 2 % 49
ot ] R 2 N g BaRd ghH e ARMI1176JZF-S (700MHz ) ¥ 2 % ARM
Cortex-A7 (900MHz ) > Raspberry Pi 3 # * 64 = 2 5.~ ARM Cortex-A53
(12GHz) > =W Prbr el RA SRR T s 10 B o 2R
A SR ’E{Eﬁ"‘\iﬁfﬁ 33%ehfk = o f e bR AR E > 32 At
FIER T 2 50~60% » F 24t v K B {4 A2 4 2%« Raspberry Pi
3eefRM AR AaFE 25— ¥ 5 IGB-

Raspberry Pi 3 # * Model B & <} 2% 3% #7112 ¢ 43 7 * Raspberry Pi 1( Model
B -~ Model B+) ~ Raspberry Pi2 er3#b & ~ e 2 2 & % 82X % > & GPIO s &

e
fp AWML 0L D NG B %33"%f{?%’*ﬁé_ﬂ,f@»RaspberryPlE%’7»%% 4



R
FERGRFAE IR RTF)Z B RECER BRI  HFEFEREFE R KX
Bt hfmaERe e HiTE LT E 0 microSD#®RT § £ %kE E2H4E

oo D AT S FEIOW LT o F ST o

SUIT mauruie) o

Z R R R B

B 3-1 &% xw

328 Lk E R

Moldrg 4 A F B RN kR LR FIE B R P TR R A AR o s
Brp b el BHE RS BERE > RMA NIRRT NPCAFHREKE o A
oy oariE o B L ¥ % 3% B(OBD adapter) 3 ELM327 & ¥ » 3 2 % %3+
*ovipl B P E (OBD) i s foif i RS232 ¢ 7likep 2 B i k4
PR Gl dg p B R BAci2 8 9 48 OBD i % T »ELM327 B 2 #F 3 13 >
o PR B 0 2 J1939 + B s iR g o ELM327 e iy G BB Y Bk
B~ T2 TR L L 0 2 R B

PP ot @ % ELM327 K dmf Bolic o ¥ At ddoim @+ PC ¥ IC
T OHE O ABREAR R AT &4 L E o Rl BRM doip

* ELM327 B~ isgm (£ 5 TP )o
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ELM327 i % RS232 8 7| § 2 PCil o (eI is PCil % 7 £ 12 ¢ 7] 4 id
BOovAaESE NS AP A47 o Bo¥ Lok £ USB # RS232
P E B H e - BXF o 4oPCIH 2 A RAFAFTIERE SN A
FEEHFLNMFAERAEFFAFRAT & TUSB # RS232, » 0 (7 F
,}i@gﬁ] o

K PCH#Eeng A v % 3 ELM327 thph 2Rig % > 7 0% b E 37 5 8
AR A B BRI S R L I dIE 2 o ELM327 ¥ R B F 2 P
WA o * 2 ELM327 p 3%t * ende £ -0 3 8 AT B4n > @ 2 w1 OBD
A nFe 7L 248k (099940 A | F) ¢ ASCII £ 45 -

ELM327 % f2 474538 (Ei2 4830 )0 B ¢ 424 AP 4 2 2 1 fEen
AT &4 > & @seiht 2 84| 8cF B - ELM327 £ - B2 E > v 72 § 8
I BFE S 0BD L g anfd > v R IR BT 0 EE G
F & 0 Rig g iFE D OBD @ﬁia.]‘" °

Bofé s ELM327 ffeeidn £ 2 % A < ) B o #rridg 4 “ATZ” > “atz” dv
CAZ" m RARRe ST chdg £ JRE UL~ o ELM327TR L 3 F Ao

FI T RARE T L 0 N RFAESBREFL -
3.1.3 5+ HDMI 87+ ¥ % 2 2 hiEk > 50

L ANEEERE 0 AF LY 12VHDMI 46 B 8 5 o R
PR A A AR YA AT F RVERTAT I T AR

ELBRE S BBIFEVT I3 ivR* o

P 18650 42T 4 B B0 AR T RT C TRY 126V T E R
BEHTY¥E > FHFRZEY SV2ATRR - PIE R * % A% Rite K
ﬂ@]ﬂziﬁé 5V v 4 EAFERT F 10F o

d 3t 18650 427 7 T F £ 9 2200mAh > B *F Pp R Z B AE K0 ¥

PAETTRATE R TIBFELE FETNR F3FAFHEFIRY
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12 3 12,6V 51 & fabpa B LR Y 11V 318 ad 0 TR Y 14V 81 4 h
BEEERBR1865042 T LT TR R Y LT R B T RATF FRIE
Bk TRBED 126V EERMEATS LT KA AT LEEFERR

* oo

=

W32 BHEXATMEL W
.2 AR

ATy i@ % Python #2583 7 > Python £ § 37 7 2 e cnfdfd > R &
PR R P EEe DD NED o B e GRRAE A L 0 Python i@
FVUE N REDENBR VRS H N M ET LR E N RFE

Python p 1990 # d Guido van Rossum #jz 3 =0 CWI B 428 B 12 % »
FL09 eH P4 xeh 2420 7 L A4 ApE 2 EAEERNE (e) {}
HEG A ER e > n PG AL A B R H R Eafiie k
Ao S TR I R RS TR R R T RIL

L REER N > 71 E POSIX #73 B (v ¥ At £ £ 5 0 SR

¥R
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1 01 00 4 PIDs supported YRS
Monitor status since DTCs cleard.(Includes N A s

2 01 01 4 malfunction \ Eé/:@ﬁ& AR
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3 01 02 2 |Freeze DTC AT
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20 01 1E 1 Auxiliary input status T Bl AGIRRE
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2018 1,399, 950 3, 348, 660

}_‘];X]i’-’ﬁ 15 #F 2 H v &5 %‘*L? _ﬂ:{f‘l‘\&d’il‘i\ A~ FTAH ;f{}"«]—
HEER A PR i prd R aEe g 47 P AR e
RE e 2imfo T ded ¢ Fa7 il h 27 ¥

/\,\«
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Ao 4-16 -
% 4-16 BB > S ER g i £

ER | ARLHEH(~) |[FFpEEA DR (R)
2015 16, 447, 500 50, 085, 000
2016 17,671, 500 50, 374, 800
2017 20, 272, 500 50, 085, 000
2018 20, 999, 250 50, 229, 900

B 2e IR S KGR ETEIBEFEAHEE R A
ERLY ¥ E L L EFIET T ERFEREE Flap s
ZEAPM T R B E E AT LR 0% D VA B E R

Bk E RS 10%iE ET i

-

H o458 RFded 4-17 2 B 47

w— iU TS L HH10%
i [ Y e 0%

50000000.00 - r 1400000.00
45000000.00 - |

- 1200000.00
40000000.00 -
35000000.00 - - 1000000.00
30000000.00 -

- 800000.00
25000000.00

- 600000.00
20000000.00 -
15000000.00 - I 400000.00
10000000.00 -

- 200000.00

5000000.00 -
0.00 + + 0.00

2020 2021 2022 2023

Bl 47 FieR AR ET ET Y
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0417 UM ETETS Y

ER | FCERRPTAN10% | VEFECRET T 10%
2020 45,206,910.00 1,259,955.00
2021 40,686,219.00 1,133,959.50
2022 36,617,597.10 1,020,563.55
2023 32,955,837.39 918,507.20

T4 4-18

SERE

AL A AR R T KL T &

1 NIV IR RS

F 4-18 i1 5 & Al 2 A2 45 1§ A B2 & 2 B3t
T AE | v Al | £ Ak
E R i Hcst | Al 8 2 | A2 S 1% #ik
B B S
2014 307,842 1,770 306,072 415,048 1,819 413,229
2015 305,413 1,639 303,774 | 411,769 1,696 410,073
2016 305,556 1,555 304,001 405,510 1,604 403,906
2017 296,826 1,434 295,392 395,715 1,517 394,198
2018 # 1
275,589 1,306 274,283 367,516 1,337 366,179
I 11
BN AFTRTFEFRTIEESER S EB R SR

AlBFREF&TRY PREIEAPUEER > ok 4190
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o 4-19 375 #F Al gl i * i 1 B 3t

P I B T T N P P e "

2 H i
2014 | 1,819 29 441 160 189 4 781 166
2015 1,639 24 453 140 181 1 694 146
2016 | 1,555 33 412 151 147 1 678 132
2017 | 1,434 28 387 116 152 2 638 111

(1) &% M5 & #eh 49

y;

B3k 2008 £ 2 {54 A B fRo S iEE AR R g ¢ E FH 2 B

Pk die EAE LR E g R

.Js‘}

4 LLFE A %%*5@ » TR e E AL #g5

< AT R 5% ADKEE T A BT 8 8% TR AL 2 A2 < Adco BRI A
420 ~ B 4-8 2 §] 49 -

£ Al & A2 G A i=h& & Al &8 A2 5+ § X #H(1-3F 5 #-14%)

%420 FERIE AL R A2 = Ak

# R e Al &= Ak RN VES NS
2020 1,270.15 336, 884. 68
2021 1, 206. 64 309, 933. 91
2022 1, 146. 31 285,139.19
2023 1, 088. 99 262, 328. 06
2024 1, 034. 55 241, 341. 81
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TAMEA2Z G NBL

400000.00
350000.00 -
300000.00 -
25000000 -
A 200000.00 -
15000000 - FAfEA2Z (35 A8
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Bl 4-9 2@ K> g @ 10 A2 2 T kAR E
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N
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‘g;

S BB ARE L GG Y PRI A BT LG i

o

FRAAZAAFASA S FZET M RNEFT LT RLUEIE

-~

B
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e

BAE 2017 & SR G A £ e L A RAGfL T LA
e LS TR S TR

EH AR Tk PR E R B A EREA B >IN B
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‘}\{:
fais

48~50% > 103 & 909 4 ~ 104 & 853 4+ ~ 105 & 786 * ~ 106 & 736 * ~ 107 #
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I 01" 642 4 > Edrd 421 Al SRUEFEHESLITE o

0421 Al AT LERAS A

, , A 65 f 11t
ER | a3t 12~17 f& | 18~24 & | 25~34 & | 35~44 # | 4554 & | 55~64 &
12 # Z 7

2014 | 1,819 22 58 271 209 197 232 283 547
2015 1,696 13 43 258 202 183 210 252 535
2016 1,604 14 59 229 197 174 186 244 501
2017 1,517 20 55 212 145 189 190 215 491
2018 # 1

g 1,337 10 41 184 161 146 151 204 440

B 2 B LSRR ER 0 T35 4 GDP 3R R b = A o
PE N ARREAAME A CARER VA EER2017TEL P LH33 L
BATHGDP % 24292 % =5 IS 2019 & 1 7 k2t E L 37 5 % 735561.76
Ao TyafE A 1 (FH L 25 E 0 ApE YRS AT S % 18,380,044 AAF 4 S 3 5

':'Li——/-F o

0422 ERFLOEZ FHEALESC Ak

2R | FRPrCEZFAEAGSC A | RRECHLG)
2020 635. 08 614, 653, 795. 70

2021 603. 32 1,198,574, 901. 62
2022 573.16 1,753, 299, 952. 23
2023 544. 50 2, 280, 288, 750. 32
2024 517. 27 2, 780, 928, 108. 51

51




— A R AT AL A

700.00 3000000000.00
600.00 2500000000,00
500.00

2000000000.00
400.00
é / 1500000000005
300.00
// 1000000000.00
20000 —
- I I I I I | m
0.00 0.00
2020 2011 2022 2023 2024
fERE

® 4-10

P F P EEFHAEEALGS AEERRFCRRIFA LR

4.3.7 FTREig 3702 A o
PR AR G RRE BT MR A R L A uEE e 2RI

ZERIUT IRANAULTERATEZEC T BREA o hok 4230
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AT A D 4w

AR ODImT I
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RN REE TSR
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BT >R A

A R L 4
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or

- 2 P ETK R £ S8R p (OBD-PID)
Mode PID Data bytes
ok Description Hr A
(hex) (hex) returned

1 01 00 4 |PIDs supported YRS
Monitor status since DTCs cleard.(Includes N ke A

2 01 01 4 malfunction Q aﬁ[ﬁﬁéﬂaﬁ%}% PR
indicator lamp(MIL) status and number of DTCs) N

3 01 02 2 |Freeze DTC HREG2E

4 01 03 2 Fuel system status NSNS NS

5 01 04 1 Calculated engine load value FTE L EEE

6 01 05 1 Engine coolant temperature 5| %SRS

7 01 06 1 Short term fuel % trim-bank 1 e HAAH 4 ek

8 01 07 1 Long term fuel % trim-bank 1 T HARARHE R

9 01 0A 1 Fuel pressure WRHER ]

10 01 0B 1 Intake manifold absolute pressure RIS

11 01 0C 2 |Engine RPM 5 [ R

12 01 0D 1 Vehicle speed B

13 01 OE 1 Timing advance e |

14 01 OF 1 Intake air temperature R

15| ol 10 2 [MAF air flow rate ZERn B RS

16 01 11 1 Throttle position EOER AR TA=

17 01 12 1 |Commanded secondary air status PR 2 RZEFGIRRE

18 01 13 1 |Oxygen sensor present AR RESIRAE

" ol " ) Bank 1, Sensorl: Oxygen sensor valtage, short term | A EEFSEEE » 5GHAA
fuel trim ML

20 01 1E 1 Auxiliary input status B AGRRR

21 01 IF 2 |Run time since engine start 5 |2 R TR

” ol ) ) Distance traveled with malfunction indicator lamp SR
(MIL) on

62




Mode PID Data bytes
Frik Description b 2R
(hex) (hex) returned
23 01 22 2 Fuel Rail Pressure (relative to manifold vacuum) PRHLEEETICHAE
H7ZE)
24 01 23 2 Fuel Rail Pressure (diesel, or gasoline direct inject) PRIRVERE DGR
SHEE)

25 01 24 4 |Equivalence Ratio Voltage EELER

26 | 01 2C 1 |Commanded EGR PSR IEER

27 | 01 2D 1 |EGR Error 3 SRR S 2R

28 01 2E 1 |Commanded evaporative purge Pz s b

29 | o1 2F 1 |Fuel Level Input AT K A

30 01 31 2 |Distance traveled since codes cleared G BRI TR PR

31 01 32 2 Evap. System Vapor Pressure KRBT

32 01 33 1 Barometric pressure REE

33 01 3C 2 |Catalyst Temperature SRR A L) DR PSS

34 01 41 4 |Monitor status this drive cycle R L NS

35 01 4 2 Control module voltage PRI B R

36 01 43 2 |Absolute load value G A

37 01 44 2 Command equivalence ratio PedlE =ik

38 01 45 1 Relative throttle position LEESEEAE =R ivA=

39 01 46 1 Ambient air temperature JE Bz mORE

40 | o1 47 1 |Absolute throttle position B EHEIRMIIE B

41 01 4C 1 Commanded throttle actuator P TE TEs

42 01 4D 2 |Time run with MIL on 5 | B e A A TR T

43 01 4E 2 |Time since trouble codes cleared R A BRI ]
Maximum value for equivalence ratio, oxygen sensor | & EEf RME » & E A

44 01 4F 4 voltage,0xygen sensor current, and intake manifold  |2SEEEE » S A AISE
absolute pressure o EREERRS]

45 ol 5 A Maximum value for air flow rate from mass air flow |2k 5 2% 55/E E R 25 8%
sensor (=]

46 01 51 1 |Fuel Type PRI

47 | 01 52 1 |Ethanol fuel % Z IR

48 01 53 2 |Absolute Evap system Vapour Pressure SRR RGBT
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Mode PID Data bytes
ik Description Hr A
(hex) (hex) returned
49 01 54 2 Evap system vapor pressure IREE IR IRBR ]
50 ol s 5 E::lit 3term secondary oxygen sensor trim bank 1 and S (R R
51 01 59 2 |Fuel rail pressure (absolute) EARHIEER
52 01 5A 1 Relative accelertor pedal position R RS A B
53 | o1 5B 1 |Hybrid battery pack remaining life e B REREG
54 01 5C 1 Engine oil temperature 5 R
55 01 5D 2 Fuel injection timing PRHIE ST HEAE
56 01 5E 2 |Engine fuel rate 5 R
57 01 SF 1 Emission requirements to which vehicle is designed | Bz stHEREEK
58 01 61 1 Driver's demand engine-percent torque i?&%ﬁ%ﬁ%‘%ﬂ%-?ﬂ%ﬁﬁﬁ
59 01 62 1 Actual engine-percent torque B E-HEE 2
60 01 63 2 Engine reference torque 5|2
61 01 64 5  |Engine percent torque data Bk civset e
62 01 65 2 Auxiliary input/output supported LHENL PN &y
63 01 66 5 [Mass air flow sensor B EZE R RS
64 01 67 3 Engine cooland temperature S SAIRRE
65 01 68 7 Intake air temperature sensor RO TE (RS
66 01 69 7 Commanded EGR and EGR Error PERBERRA R AR
Fiat
- ol ‘n s Commanded Diesel intake air flow control and PEfISE R Uh = 8
relative intake air flow position A ERRENE
68 01 6B 5 Exhaust gas recirculation temperature [ SR B AL
69 ol o s Commanded throttle actuator control PehilhP g Tas Bl
and relative throttle position S HPILE
70 01 6D 6 |Fuel pressure control system AL HIENSY
71 01 6E 5 |Injection pressure control system WELERF JBR T4 ] 20t
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Mode PID Data bytes
Frik Description b 2R
(hex) (hex) returned

Vb RS EA LA A C1BR

72 01 6F 3 Turbocharger compressor inlet pressure "

73 01 70 9 Boost pressure control 3 JER R 422 ]

74 01 71 5 [Variable geometry turbo (VGT) control ] B s e T2

75 01 72 5 Wastegate control JE& SR IR

76 01 73 5 Exhaust pressure BEREES

77 01 74 5 |Turbocharger RPM T i 8 JER B R

78 01 75 7 Turbocharger temperature Nl N

79 01 77 5 |Charge air cooler temperature (CACT) L IRE=DES =i

80 01 78 9 Exhaust Gas temperature (EGT) HERORE

81 01 7A 7 |Diesel particulate filter (DPF) SROHR AR A 25

82 01 7C 9 Diesel particulate filter (DPF) temperature e R ok e BB

83 01 D 1 Nox NTE control area status AL BRI
IRAE

84 01 TE 1 PM NTE control area status LSRR
IBGIRAR

85 01 7F 13 |Engine run time 5 [ A R

86 | 01 81 21  |Engine run time for AECD HRREE R4 E

87 01 83 5 |Nox sensor HEYIRHIES

88 01 84 Manifold surface temperature BB RANRE

89 01 85 Nox reagent system FAEYA 24

90 01 86 Pariculate matter (PM) sensor ARRL S AP ECHI S

91 01 87 Intake manifold absolute pressure RIS

92 02 02 2 Freeze frame trouble code REE AR R

93 03 N/A n*6  |Request trouble codes SR S

o4 o A 0 clear touble codes/ Malfunction indicator lamp(MIL)/ |}5 i Bt/ | HEti e v/

Check engine light ESEl S

95 09 01 1x5  |VIN Message Count in Command 09 02 R AT Af5 S

9 | 09 02 5x5  [Vehicle indetification numbe(VIN) ELRH SIS

97 09 04 varies |calibration ID et w3l

98 09 06 04 |calibration RIE
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