L FUJITSU TEN

GRADE

How to Use Vehicle Data to AGL

10/18/2017

Yuichi Kusakabe

SS Engineering Group
FUJITSU TEN LIMITED



/\ About Myself FUJITSU TEN .

> Yuichi Kusakabe (FUJITSU TEN LIMITED)

» Software Engineer of IVI about 10 years
(for 16-bit and 32-bit architecture)
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» BSP Porting/Customizing
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o)
womve  What Is current problems FUJITSU TEN

On differences from actual products related to Vehicle data (include kaizen)

O Apps side
O Apps is depend vehicle Low level HW IF
O Apps is depend Low level CAN data format
O Apps is depend destination requirement
->Shall be all vehicle data change to AGL public data provide to Apps

O MW side
O MW need to very high cycle vehicle data received
O MW need to support OEM private confidential data
O MW need to protect OEM private confidential data
O MW need to support many vehicle HW IF
O MW need to vehicle data cache
O MW need to easy removable vehicle HW IF

O Data Center side

O Data Center need to real time vehicle data.
O Data Center need to sync vehicle data when vehicle change offline to online.

Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 5



£ Vehicle data Requirement FUJITSU TEN

AUTOM'UTIVE

Shall be Support AGL public data
Shall be Support OEM private data

Shall be access control to OEM confidential data
AGL DATA ent OEM DAT nter
Shall be able to

ta Softy read/write/list/ subscribe IF

Shall be Support over 100 data/sec

|AGL public
New apps | I AQL Y
A AGL public data : VR REVEON WA 0 Dashboard HVAW
A PR
Shall be Support data cache fr'-=sitiebisleBoiaioocy) ] ' lodata; | 1
PP Shall be able to removable I | e |
N

OEM convert W

TAG[ .
%ﬁ \ ’LVDA('. Shall be Support MRAA kgent)
LIN convert W

__—"1 CAN convert |
(;N si_gnﬁ —— -GEM__rimEsfF_al F —— - = N sngnalT‘

Shall be able to Exclude OEM
confidential data

Shall be Support All Vehicle IF

Shall be Support data Filtering/Thinning out
CA

Shall be Support over 1000 data/sec

Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved.
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womve  Example Use Cases 1 FUJITSU TEN

Provide to same event to Apps from different low level vehicle data.

|
OEM A | oEM B
|
|
Input mng | Input mng
4 t 4
AGL public data(json) : o fa_me_e!e_n __________ :AGL public data(json)
(iDrive event) I%wmmuﬁmmmm Pmem
confidential data
[@VDA[afb—daemvn\ T @VDA[afb daemon] ]
Vehicle data cache AGL format ? V2 : Vehicle data cache AGL format ‘
CAN convert — OEM convert .
CAN signal L o _lefgr_el'lt _détf — ClEM glgﬂal_suinal

Renesas R-CAR M3 + KF [1]

Renesas R-CAR M3 + KF [1]
[

OEMO
|
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wom:  EXample Use Cases 2 FUJITSU TEN

Apps not depend destination requirement (For example Driver Distraction)

(] [] I [] ] |
DeStlnatlon A VehicleData DriverDistraction I Destlnatlon B VehicleData VehicleData DriverDistraction
10km/h <= Speed ON I 10km/h <= Speed ParkingBrake=OFF ON
Ap p S Speed < 10km/h OFF Xx_ I Ap p S Speed < 10km/h ParkingBrake=ON OFF
1AGL public data(Driver Distraction) Cha“;f dest:nation logic tAGL public data(Driver Distraction)
HVDA(High level Vehicle Data Agent) ' HVDA(High level Vehicle Data Agent)
fAGL public data(VehicleSpeed & ParkingBrake) : ?\GL public data(VehicleSpeed & ParkingBrake)
[@VDA[afb—daemon] ] I LSVDA[afb—daemon] }
Vehicle data cache AGL format ? : Vehicle data cache AGL format ?
CAN convert | CAN convert
|
CAN signal 1 : CAN signal T
Renesas R-CAR M3 + KF [1] l Renesas R-CAR M3 + KF [1]
| | |
|
|
|
|
|
|
|

Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 8



TTTTTTTTTT
GRADE

£ FUJITSU TEN

Standard Linux CAN IF
& OSS CAN Tool



2. What” s CAR CAN Signal FUJiTSU TEN

Standard CAN Signal is Low Speed (500kbps) , But High frequency (% xus) .

> Standard CAN Signal format(11bit).
>Data line: D+/D-/GND(want)
»Baud rate: 500kbps
»>CAN ID: 11bit(0x000"0x7FF)
>Data size: 0 8byte
>CAN Bus load: 20" 75%

https://ja.wikipedia.org/wiki/Controller_Area_Network
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 10



£+’ Standard Linux CAN IF(SocketCAN) FUJITSUTEN

Linux kernel all ready CAN IF with Socket CAN
SocketCAN

From Wikipedia, the free encvclopedia

SocketCAM is 5 set of open source CAMN drivers and a retwarking stack cortributed by Volkswagen Research to the Linue

kerrel. Formerty known as Low Level GAN Fremewark (LLGF) B8 rioo sotvero porcar
Traditioral CAM drivers for Linux are based on the model of character devices. Typically they only

allow sending to and receiving from the AN cortroller. Corvertional implerrertations of this Apﬂi:““”" . fppsaion

class of device driver only allow 3 single process to access the device, which means that all other o Protocal
processes are blocked in the meartime. In addition, thesse drivers typically sl differ slightly in the !

interface presented to the application, stifling portakility, The SocketCAMN concept on the other SO L

Fard uses the model of retwork devices, which allows multiple applications to access one CAN | 2| Protocol fe Protocol family | ., C:;i:\:_';“
device simultaneausly. Alsn, a single application is akle to access multiple CAN netwarks in WSS ]| Fgees Diriver
parallel. _ Network Device Drivers

The SocketCAMN concept extends the Berkeley sockets APT in Unue by intmducing a rew P P rrr—

protocol family, PF CAN, that coexists with other protocaol families like PFIMET for the Interret

N , , Twpical GAM communication lavers. With SocketGak o
Protocol. The communication with the CAMN bus is therefore dore aralogoushy to the wee of the

(left) ar conventional (right).
Irterret Protocol wia sockets, Fundarmental comporents of SocketCAMN are the retwork dendce

drivers for different CAMN cortmollers and the implementation of the CAMN protocol family. The

protocol family, PF CAN, provides the structures to enshle different protocols on the bus: Raw sockets for direct CAMN communication and transport
protocols for point—to—point connections. Moreower the boadcast ranager which is et of the CAN proto col family provides functions ez for serding
CAMN messages periodically or realize complex message filters.

Patches akbout CAM were added in the 2625 Unux kermel. Mearwhile some cortroller drivers were added and work is going on to add drivers for a varety
of cortrollers.

https://en.wikipedia.org/wiki/SocketCAN
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 11
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Standard Linux CAN IF(CAN Driver)

o)
FUJITSU TEN

Linux kernel all ready CAN IF with Socket CAN

3.1
3.3

4 Ho
4.

W
1
4
4
4
4
4
4
4
4.2
4.
4.
4.
4.
4.
4.
4.
3
4

.
.2
.3

This file contains
1 Owerview / What is Socket GAN
2 Motivation / Why using the socket API
3 SocketGAiN concept

recejve |ists

Readwe file for the Control ler Area Network Protocal Family (aka Socket CaN)

3.2 local loophack of sent frames

hetwark problem notif ications

to use Socket GiN
Rl protocol sockets with can filters "
O R socket option CAN_RAW FILTER

1.2 RiW socket option CAN_RAW ERR_FILTER

1.3 RiW socket option CAN_RAW L OOPBACK

1.4 Rl socket option CAN_RAW_RECY COWN_MSGS
5 RN socket option CAN_RAN_FD_FRAMES

B R
7 Rl

socket
socket

option

CAM_RAN_JOTH_FILTERS

returned message flags

‘Broadcast Managzer protocol sockets (SOCK_DGRAM)

1 Broadcast
2 Broadcast
3 Broadcast
4 Broadcast
5 Broadcast
2.0 Broadcast
2.7 Broadcast

1
1
1
1
1
1
|
B
2.
2.
2.
2.
2.

Manager
Wanager
Manager
Wanager
Manager
Wanager
Manager

operations

message flags

transmission timers

message sequence transmission
receive filter timers

multiplex message receive filter
CAN FD support

connected transport protocols (S0CK SEQPACKET)
unconnected transport protocols (S0CK_DGRAW)

can.ko module params
prqcfs cont ent
writing own CAN protocol modules

4.
4.
al EncketDﬂH core mocdule
4]
4]

CONFIG CAN=y
CONFIG_CAN RAW=y
CONFIG_CAN BCM=y
CONFIG_CAN_Ghi=y
CONFIG_CAN_RCAR=y

https://www.kernel.org/doc/Documentation/networking/can.txt
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved.
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/\ CAN key technology FUJITSU TEN

CAN ID Filtering and CAN DATA Thinning out is very important

> CAN signal filtering(setting SocketCAN)
»CAN ID xxx —> xx

» CAN signal thinning out
»CAN cycle xx ms => xxx ms

CAN DATA _
10ms — 100ms CAN Sample App y\nlng
CAN DATA SocketCAN filtering
200->100 data/sec 1 1 1 1 1 1 1

CAN

Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 13



/\ OSS CAN Tool(Powerful software) FUJITSU TEN

can-utils easy to debug CAN Signal (read/write/play)

linux-can / can-utils @ Unwatch~ 60  dStar 229 ¥Fork 110
{» Code Issues 1 Pull requests 2 Projects 0 Wiki Pulse Graphs
Linux-CAN / SocketCAN user space applications
YD) 300 commits ¥ 2 branches 0> 0 releases 22 18 contributors
|
Branch: master = Mew pull request Create new file | Upload files = Find file
jihochu committed with hartkopp bcmserver: allow CAN netdevice names greater than 6 characters | .. Latest commit 99f1664 19 days ago
config/m4 add autotools infrastructure 7 years ago
include,/linux becm: add support for CAN FD frames 4 months ago
E] .gitignore gitignore: add isotpperf 2 years ago
& Android.mk can-utils: added isotpperf tool for performance measurements 2 years ago
E] GNUmakefile.am configure: switch to new libtool-2.0 macro 2 years ago
[E] Makefile can-utils: added isotpperf tool for performance measurements 2 years ago
E] README.md Create README.md a year ago
El asc?log.c janitorial: asc2log: properly close infile 2 years ago
[E] autogen.sh do not use --symlink for autoreconf 3 years ago

https://github.com/linux—can/can—-utils
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 14



/\ OSS CAN Tool(Powerful software) FUITSU TEN

CAN data send (cansend)

ID=333(11bit), DATA=33 send=can0
# cansend can0 333#33

ID=00004444(24bit), DATA=44 send=can0
# cansend can0 00004444#44

CAN data recv (candump)

recv—=can

# candump can0O —ta

root@porter: # candump can0 —ta

(1478869757.430017) can0 344 [8] FF EE 00 00 00 00 EE AA
(1478869757.431290) can0 226 [8] E4 00 00 EE 00 EE EE 00

recv=all
# candump any —ta

https://github.com/linux—can/can—-utils
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 15
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How to use Vehicle Data
to AGL

Copyright © 2017 FUJITSU TEN LIMITED . All rights reserved . 16



woarv:  LOW level GAN service FUJITSU TEN

Low level CAN service made to decode and write on CAN bus

1 LINUX FOUNDATION COLLABORATIVE PROJECTS

AUTOMIITIVE

GRADE Account signup | Wiki | Jira | Doors | Gerrit | Jenkins | Mailing lists |

Code Review / apps / low-level-can-service.git / summary

summary | shortleg | log | commit | commitdiff | review | tree commit ¥ | 7 search:

description Low level CAN service made to decode and write on CAN bus.

owner Gerrit Service User

last change Thu, 25 May 2017 01:38:54 +0900 (18:38 +0200)

URL https://gerrit.automotivelinux.org /gerrit/p/apps/low-level-can-service. git

ssh://kusakabe@gerrit.automotivelinux.org: 29418/apps/low-level-can-servica.git
shortlog

2 days ago Romain Forlot Fix: file already exists on build demo app master| 3991 dab/399: dab 2003 oMMt | commitdiff | tree | snapshot

2 days ago Romain Forlot Update config.cmake path commit | commitdiff | tree | snapshot
2 days ago Romain Forfot Cmake WIP commit | commitdiff | tree | snapshat
2 days ago Romain Forlot Move and update app-templates submodule commit | commitdiff | tree | snapshot
3 days ago Romain Forlot Close diagnostic manager socket if there isn't any... sandbox/claneys/import commit | commitdiff | tree | snapshot
3 days ago Romain Forlot Initialize the new socket member. commit | commitdiff | tree | snapshot
3 days ago Romain Forfot Fix memory leaks commit | commitdiff | tree | snapshat
3 days ago Romain Forlot Be able to copy active diagnostic request objects with... commit | commitdiff | tree | snapshot
3 days ago Romain Forlot Static code review fixes. commit | commitdiff | tree | snapshot
3 days ago Romain Forlot Fix a dependency problem with populate htdocs targets. commit | commitdiff | tree | snapshot

https://gerrit.automotivelinux.org/gerrit/gitweb?p=apps/low—level-can—service.git;a=summary
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 17



L= AGL CAN Software stack FUJiTSU TEN

AGL support easy to use CAN data

AGL CAN Software stack
AGL Simple CAN Simulator Sample CAN Apps Sample CAN Apps
A 4 A A
¢ : |
can-utils Low level CAN service (afb)

/dev/input/ 50 stean0 [ Wean0 a0

|
|
|
|
|
|
|
|
d
I I R-CAR M3

USB-HID USB-Serial

Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 18



/\ CAN and vehicle signaling workshop FUJiTSU TEN

Transport as a plugin

We all agree on separation of the transport layer from low-level CAN binding and to load it as a plugin
depending on the need of the binding.

Doing that, one can reuse the base of low-level binding and just plug a custom transport layer to be able to
communicate with different protocols and devices, like LIN, OEM specific hardware, GPS, ...

defined based on work on CAN binding and enriched with a new proprietary transport plugin defined by Yuichi
Kusakabe and Romain Forlot. Also, MRAA could be a great idea to be integrated and should be done by
Brendan as he is the lead on that topic.

So far, a transport plugin only needs to implement simple functions: 'open'/'close'/read'/'write’. Configuration
has to made by sending a header message with or without can_data, just like a BCM CAN socket is configured
(see [1][2]).

High level binding

Second, we need a “high” level binding that should understand signals coming from different sources. As we
separate transport from binding, this is natural to think that we need to gather and be able to compose higher
signals from the raw signals provided by the low level.

This make use of C functions or LUA functions callback/handler to react from subscribed signal.
Callback/handler should take care of subscribing part and action to take at signal reception time. This way, we
can address different low level binding with different transport layer as well as different binding like GPS.
Reactive programming patterns will be probably very useful to write an efficient high level binding: some
frameworks like ReactiveX could be used.

Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. ttps://wiki.automotivelinux.org/agl-distro/sep2017-can—f2f 19
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wommme  AGL New Vehicle Data Software stack

GRADELINUX

O
FUJITSU TEN

»Signal Composer

Architecture

Here is a quick picture about the signaling architecture :

_ BULCIERY
1 |
_ | |
|
| T

>High |
|'

el Layer<

afh_event afb_event

*"
.

=LHw level Layer<
getSignals getSig nals‘

afb_event

getSignals

Ethernet

Copyright © 2017 FUJITSU TEN LIMITED. Al rights reserved. https://github.com/iotbzh/afb-signal-composer
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/\ Public CAN protocol(OpenXC) FUJITSU TEN

The OpenXC Platform

OpenXC™ js a combination of open source hardware and software that lets you extend your vehicle with
custom applications and pluggable modules. It uses standard, well-known tools to open up a wealth of data
from the vehicle to developers, even beyond OBD-II.

L4

penXT

OpenxCis an open source

hardware and software | [ [ | || 77T g """"""""

platform that lets you

extend your vehicle with

custom applications and

plugeable modules. \ « 'n
apen source  open SE"III‘(GE'

ardware inmiative

What is OpenXC™? Unlocking Rich Vehicle Data

OpenxC™ is an open source, data-focused API for your car. By installing a small OpenxC™ allows consumer devices, such as smart phones, to access data from any
hardware module, the vehicle data becomes accessible to Android or other desktop vehicle. Using OpenxC™, you can monitor many of the sensors on a vehicle, enabling
applications using the OpenXC library. new and innovative vehicle-centric applications. Some data is required by law and more

can be unlocked with support from an automaker - or a little reverse engineering effortl
OpenXC Overview
See the Data

http://openxcplatform.com/
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 21



/\ Public CAN protocol(OpenXC) FUJITSU TEN .

Official Signals

These signal names are a part of the OpenXC specification, although some manufacturers may support custom message
names.

e steering_wheel_angle
o numerical, -600 to +600 degrees

o 10Hz

e torque_at_transmission
o numerical, -500 to 1500 Nm

o 10Hz

* engine_speed
o numerical, 0 to 16382 RPM
o 10Hz

e vehicle_speed
o numerical, 0 to 655 km/h (this will be positive even if going in reverse as it's not a velocity, although you can use the
gear status to figure out direction)
o 10Hz

e accelerator_pedal_position
o percentage

o 10Hz

e parking_brake_status
o boolean, (true == brake engaged) a a
o 1Hz, but sent immediately on change

https://github.com/openxc/openxc—message—format
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 22



/\ Public CAN protocol(FMS) FUJITSU TEN

Daimler AG Scania CV Iveco SpA
Daimler Buses - EvoBus GmbH Volvo Truck Corporation DAF Trucks N.V.
MAN Truck & Bus AG Volvo Bus Corporation VDL Bus & Coach B.V.
Scania AB Renault Trucks

FMS-Standard description
Version 03

14.09.2012

© HDEI / BCEI Working Group

http://www.fms—standard.com/Truck/down_load/fms_document_ver03_vers_14_09_2012.pdf
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 23




Public CAN protocol(FMS)

o)
FUJITSU TEN

AUTOMOTIVE
GRADE
(signal) name Mandatory rep. rate remarks | comments
|page | PGMN SPMN e.g. milage, fuel consumption Truck only in ms
Truck AND Bus Section Truck AND Bus Section Truck AND Bus Section Truck AND Bus Section Truck AND Bus Section Truck AND Bus Section_Truck AND Bus Section
7 E5257 2580 Engine total fuel wsad 1000 4 bytes, 0 o =2 105 540 807 5 L Might be s& bo not available” if SPN 5064 is available
[] B52TE 98 el leved 1 X [worldwide) 1000 1 Byt -
] G444 513 Actual Engine = Percent Torgue X [worldwide) 20 1% 1 Bil, =125 % offset -
O | Giddd B0 ergine speed . [werldeioe) 0 Z Byle, O-8031,875 rpm .
10 5253 247 Engine total howrs of Operation X [worlchwice) 1000 4 byles, 010 210 554 DE0.TE b Counter it Engine running dependant
11 5260 2a7 wehide identification rumber X [worldwide) 10000 wariahle, max 200 char. ‘Wil be senl every 10 sec
12 G457 T 280G Sl=version supported ¥ fecrlchaide) 10000 Indicaior for SW version suppored -
12| Bagiv ZH04 Diagnostics supported . [werldeioe) 0000 MG for diagnoss session suppar .
12 B457T 2805 Reguests supponed X [worldwide) 10000 indicalor for request supported -
14 BE21T 17 High resalution total velsde diskance X [worldwide) 1000 4 byytes, 0-21 055 408 kn; withowt TGO Resalusion may be nol wilhin the SAE values
15 65132 1611 Wehiche malion X (EL} 280 \WAith digital tachograph rep. rate tacho depandan
15 65132 1613 driver 2 working stabe X (EL) 2080 With digital tachograph rep. rate tacho dependanl
15 65132 16812 driver 1 working stabe X (EL) 2050 \With digital tachograph rep. rate tacho dependant
15 BE132 16814 Wehicle averspesd 2VED Wirth digilal tachagraph rep. rabe bacho dependart
15 65132 1617 Driver 1 fime rel. stabes 280 \WAith digital tachograph rep. rate tacho depandan
15 65132 1618 Driver 2 fime rel. stabes 280 \WAith digital tachograph rep. rate tacho depandan
15 65132 16815 Dwviver 1 card X (EL} 280 \WAith digital tachograph rep. rate tacho dependanl
15 65132 1616 Dwiver 2 card X (EL} 280 \WAith digital tachograph rep. rate tacho dependanl
15 65132 1619 Dirschan indicator 2080 With digital tachograph . rate | avalkahility is lachogra) anl.
15 65132 1620 Tachograph performance X (EL) 2050 \With digital tachograph . rabe tacha anl
15 | 65132 1621 Handling infarmatian ¥ (EL 2VED With digital tachopraph rep. rabe tache dependar
15 65132 1622 Syslem everl X (EL} 280 \WAith digital tachograph rep. rate tacho dependanl
15| 66132 624 Tachograph vetede speed F(EL) FET WWith cigital Eachograph - 2 byles tep. rate tacho dependaniimight Gifler fram Ihe whesl based speed
17 65262 110 Engine coolan! emperature X [worldwide) 1000 =4 0" o 210° -
18 5260 17 Agmbient Air Temperature X [worldwide) 1000 0.0G125 T / Bal gaan =273 T affss
19 | 65131 | 1825r1828 Diver 1 { Driver 2 IdengBeation ¥ (EL) 10000 Ifa chiver 1D & available (e message A wilh & Brozdcsst Announce Difl. e BAE: breadeast insted of o reques]
20| GE266 183 Fuel rate W [worlcwine) 100 .05 Lt per bit, 0 8o 3,312.75 Li Calculsted values gven as inds 15, not as contraciusl
20 G566 184 Instantansows Fuel Ecanammy X [worlchwice) 100 1812 kil per bil, O to 1355 kil Calculated values given as indicalions, not as conbractussl
21 65198 1087 Service Brake Air Pressure Circut #1 X [worldwide) 1000 8 kPaBi, 0 offsst
21 G5198 1088 Service Brake Air Pressure Circul #2 X [worldwide) 1000 8 kPabi, 0 offsst
22 B4TTT 5054 High resoluian engine lotal fusl used 1000 0.007 Litwt, 010 4,271,081.215 L 15 implemented if ischnical possible
23 5110 1781 Afemreabment 1 Diessl Exhaust Flud Tank 1 Level 1000 0.4 3%bit, D % offset
24 | Bamoa FMS Tell Tale Status x&‘;":ﬂ"‘mﬁf’ 1000 4 blocks => Rep.rate for each tell e stalus i 4 sec
Truck only Section Truck only Section ruck cnly Section Truck cnly Section Truck only Section Truck only Section Truck only Section
27 E5265 [T] whesl based spead 00 may differ from TOO1 -
27 E5265 ] chutch swilch 100 two bl slatus in frucks with automalic gesr == send as not availahle
27 E5265 557 Brake swilch 100 two bl slatus -
27 E5265 585 cruise conirol sctive 100 two bl slatus in trucks with no oruise conirol == send as nol available
27 E5265 ] PTO stabe 00 Either SPN 3548 (PTODE) or SPN 976 is senl 5PN 3948 (PTO DE) message is prefemed
29 1443 M accelerabor pedal posilion 1 X [worldwide) 1] 1 o -
29 E1443 92 Engine Percanl Load Al Currenl Speed X [worldwide) 1] 1% /bt 0 1o 125 % operational range -
30 5258 EF] Axle locasan 1000 = I irife af mone axles avalable it will be updaled with each repeiSon
30 5258 EF] Tire location 1000 = -
30 5258 582 Aade weight 1000 = -
a2 B5216 o914 Service distance 1000 = -
33 4032 F48 Al least ane PTO engaged 00 Eilhar SPN 30948 ar SPH 978 (CCVS) is senl 5PN 3948 (PTO DE) message is prefemed
34 B5136 1780 Gross Combinason Veksde Weight 10000 010 842,650 ky Diff. 1o SAE: broadcas] instead of on reques]
35 B1440 900 Retarder Tarque Mode 00 16 states/d bit, D affsel =
35 B1440 520 Achual Retarder - Percenl Tongue 00 1 %il, =125 % offset =
35 B1440 1718 Retarder Selaciion, non-engine 00 0.4 3hit, O 3% offsst The value is related fo Se drive line retarder

56 CAN Data (include Bus

http://www.fms—standard.com/Truck/down_load/fms_document_ver03_vers_14_09_2012.pdf
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved.
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Define AGL Public Vehicle Data

o)
FUJITSU TEN

Collaborate with the Reference Hardware System Architecture Expert Group

AGL Public Vehicle Data

Reference to
https://rawgit.com/w3c/automotive—bg/master/snapshots/data spec_snapshot latest.html

Sample

AGL Reference Data

No Data label(Apps side) |value AGL Reference IF |ID Length Data cycle(ms)
1|[VehicleSpeed unsigned short |CAN 0x010 2 [k k% 16
2|GearPosition unsigned char |CAN 0x100 1 |** 64
3|LightStatus unsigned short |CAN 0x200 2 [k k% 100
4|Seatbelt; unsigned short |CAN 0x300 2 | k% k% 200
5|Fuellnterface unsigned short |CAN 0x400 2 [k Kk 1,000
6|EngineSpeed unsigned long CAN 0x011 4 [k *k 16

Reference to w3c, OpenXC and FMS Vehicle data

Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 25



TTTTTTTTTT
GRADE

£ FUJITSU TEN

Hardware and
Demonstration details



/\

O
womve | arget Hardware spec FUJITSU TEN

AGL reference Hardware to Renesas R-CAR M3

CPU R-Car M3#&8;
* ARM®@Cortex-A57 (ARMv8) 1.7 GHz dual core. wi
th NEON/VFPv4. L1 cache I/D 48K/32K. L2 cache
ZMB
* ARM Cortex-A53 (ARMv8) 1.3 GHz quad core. wi
th NEON/VFPv4. L1 cache I/D 32K/32K. LZ cache
512K

memory controller for LPDDR4 2GB in 2 channel

each 32-bit wide

LA

three-dimensicnal graphics engines
video processing units

* 3 channels display output

* 6 channels video input

s SD card host interface

USB3.0 and USB2.0 interfaces

CAN interfaces

Ethernet AVB

PCI Express Interfaces

AEL internal 384KBytes system RAM

&4 MBytes HyperFlashTM (512 Mbits)

16MBytes QSPI flash(128 Mbits)1 header QSPI m
odule

* 3 GBytes eMMC

* microSD card slot

http://elinux.org/R-Car/Boards/
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 27
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R-CAR Gen3 Expansion board

o)
FUJITSU TEN

R-CarA4~—4Fwv MH'Automotive Grade Linux
DIELEVUIZLATSY N ITA—=LICEEAR, |
IR TTv RAO—DIVIBIFEZ E

~E2#DUnified Code Base (UCB) 3.0064Ew hY J Oz FPEE(CHIG~

20178058248
LA T2 OO 3BT =T

LFYIOR-CarZ P — ﬂ#yhﬁAGLﬂﬂﬂJj?Lﬁ Zl"__!
VRIS — K6 /L kR SR g Z

R-Car A4 —44wv FHAGLODIZED) JF7
LA

LA T O o2 Et
(RIS ETRFECEO : B i, UTF
JLAHR) (&, COEUR-CarAy—5+F
w it Linux~— A MBS EERiEEOA
— 7> —2TF0O= x4 FAutomotive
Grade Linux (AGL) @Y7 O 7HF
BEEYIFPLYATSY FIA—AD
1 DICERENECEERRLELR.
chicED, BFOz I ERELE
IOz PEENT)\ - FOTFERE
=EBCAFogE LD, OxIT7v R
H—BEEICETT. VI (In-Vehicle

Infotainment) AP 7U4—<,3 > b
CarA4—4Fwv d. T TICAGLT O
Unified Code Base (UCB) 3.0(CH#GLT
Fo2Ew FRIEICHAAT. O T EM
= — LA ZESE AR E S IR S 5

Fo. COZUR-Car Y -5+ FEHEAEDE TERT S IVIFFERILER—
B (NI TERHRE) B 7TBLDERTENET. IRR— FORAY S — F’ET
E. SILFT AT LA PERRY FDO—UBA 571 - A%EH. =5ICT7F
A FETILG. ER8F v URILOAASANTPEREATEDA FL—IZF LR
TEDA 2 II—AT=MUTNET.

https://www.renesas.com/ja—jp/about/press—center/news/2017/news20170524.html

Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved.
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GRADELINUX

CANUSB easy connect CAN IF

CAN TOD l S Home News Products Projects Downloads Where to Buy? About

M oo [N

CAN U S B Menu

* Home

i * MNews

O * Products
> CAMNZ232
> CANUSB

* Projects

General Information:

CANUSB is a very small dongle that plugs into any PC USB Port and gives an
instant CAN connectivity. This means it can be treated by software as a
standard COM Port (virtual serial R5232 port) with the FTDI USB drivers
which eliminates the need for any extra drivers (DLL) or by installing a
direct driver DLL (D2XX) together with our CANUSB DLL for faster
communications and higher CAN bus loads. Sending and receiving can be
done in standard ASCII format.

http://www.can232.com/?page_id=16
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved.

W

Downloads

*» CAN232 Download
> CANUSB Download
Where to Buy?

* About

W
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CANUSB connected CAN IF simple Hardware

CAN Pin assignemen

CAN_GND /Nt o—

CAN_H o——-rT
MG Qo

+12% 1+ BY [ no o—

t:

50+———o nc

—o + 12% /+Bv [ nC
—0 CAN_L

—o CAN_GND /nc
40——0 nc

Pin assignement according to CiA recommendations DS102-1.

The CANUSB is powered from USB port, so no need to connect external
power on pin 9. Use only CAN_L (pin2), CAN_H (Pin7) and CAN_GND (pin3).

http://www.can232.com/?page_id=16
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved.

LN AN
WOOE 84 MODE 81

_-(K}()ﬂ(}(

TERMPATION
12 phm

OO

CaN-L
St

GO

TERBIMATION
1210 chm

view).
USE.

(CAN FIROUT

The picture above shows how to connect the CANUSB (click here for a larger
No external power is needed, the CANUSBE uses 5VDC/100mA from
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Add Kernel defconfig CAN driver and CANUSB

CONFIG_CAN=y

CONFIG_CAN_VCAN=y

CONFIG_CAN_RCAR=y <- Renesas board only
CONFIG_CAN_SLCAN=y
CONFIG_USB_SERIAL=y
CONFIG_USB_SERIAL_FTDI_SIO=y

Add rootfs “can-utils” and “iproute2”

yocto local.conf
IMAGE_INSTALL append = “ can—-utils iproute2”

Setup CAN and CANUSB

CANO CANUSB
ip link set can0 type can bitrate 500000 slcand —o0 —s 6 —t hw /dev/ttyUSB*
ip link set can0 up ip link set slcan0 up

Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 31
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Start Low level CAN service (afb-deamon)

./afb—daemon ——token=${AFB_CANIVI TOKEN} ——Idpaths=. |
——port=${AFB_CANIVI PORT}- |
——rootdir=. ${SERVICE_VERBOSE]}

Setting CAN data receive
./afb—client—demo ws://localhost:5555/api?token=3210

low—can subscribe { “event” : “*” } <- receive all data

low—can subscribe { “event” : “VehicleSpeed” } <- receive Vehicle Speed only

Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 32
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R-CAR M3 board running AGL CAN Simulator and Low level CAN service (afb)

AGL Simple CAN Simulator CESDEMO CAN Apps
1 : :
I \ 4 i
I can-utils Low level CAN service (afb)
I I H
I 4 I
/dev/input/jsO slcan0 can0
1 | H
Renesas R-CAR M3 + Kindfisher
[ ¥ :
USB-HID CANUSB —-— CAN
' :: x : Accelerator

[:Break
Right paddle : Gear UP
Left paddle: Gear DOWN

Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved. 33



/\

O
Lorave Performance measurement result FUJITSU TEN

»Data used for measurement
> logtime = 1122 sec,
»CAN ID cnt = 129, datacnt = 1042673
»can load ave= 19.04%, min = 18.82%, max = 37.89%
>cyc avelus] = 929, min = 8, max = 8565
» Support CAN ID 42, Thinning out time *% —> 100ms

AFB (websocket)
Process name |CPU load(%)
Service afb—daemon 1.34
. afb—client-
Client(App) demo 0.82
[CAN Sim canplayer 1.51
Total * 3.67

Copyright © 2017 FUJITSU TEN LIMITED. All rights reserve d. 34
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Next step
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AGL DATA Center

f AGL public data(json)
New apps :
A AGL public data(json) |

AGL Vehicle Data Software stack

Dashboard apps HVAC apps
A A |

Input mng
4

. . | _ _
HVDA(High level Vehicle Data Agent) :?SIT public d)ata(jsm:) AGL public dataison) | :
fAGL public data(json) I L0 Gl I OEM private data(json) | v

Signal Composer ]
Vehicle dat h
ehicle data cache AGL format } AGL format I AGL format t

CAN convert CAN convert . LIN convert .

CAN signal T CAN signal 1 LIN signal T

Renesas R-CAR M3 + KF [1]
| | |

can0 cani sllin0
) 4
)
4 A Servomotor
AUTOMOTIVE
GRADE

AGL CAN Simulator
KF[1]

http://elinux.org/R—Car/Boards/Kingfisher 36
Copyright © 2017 FUJITSU TEN LIMITED. All rights reserved.
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/\ Conclusion FUJITSU TEN

»Linux Kernel all ready use to vehicle CAN IF

>0SS CAN Tool “can utils” is good software
» AGL support easy to use Vehicle CAN data

> Next step
»Define AGL public Vehicle CAN data format

—> With the cockpit architecture team
»AGL simple CAN simulator provide
» Support all in—vehicle communication

Copyright © 2017 FUJITSU TEN LIMITED . All rights reserved . 37
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