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1. FEEEHR
RGRA Ubuntu22.04
GCC fit A gcc 11.4.0
ARG AR B
V-4 CPU Z2H4 X86
HAth 1. ENLRENS T 1) B Y

2. FENLREVT 7] github IX L6544
3T fir 2 FA root AR TR ;Y k4T $04T
AW ERML(HB A T AT BLRLR)

ROS 5% ROS2 humble
ROS ‘% 3& HUFE WL 7S MM 7= i U FE -ROS R 4t %
% V1.00.pdf”

CANED & i ¢ NIRRT UTC2201 3&E AL 2% *1(CANopen 2 1l)
75 HH USBCANFD-Mini* (4 Bl R 56 1F)
PRI A 75 CanAssistant

B #F bk :www.liuyeshu.cn

s are avallable.

tual-machine: /home/
B modules are available.
ibutor ID: Ubuntu

Description: Ubuntu 22.84.5 LTS
Felease: 22.04

Coden jammy
root@lys-virtual-machine: /home/1ys/ ros2s
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USBCANFD-Mini i&gcss:

oNEMLEAIE oHENRITE oEHEEIDIIE

2, RGN RER
2.1 FAFIRE B A TE AR

LU fr S BERE WAL .

Isb_release -c

2.5 JER KR, R AT — T, LABT EAJE F5 2

sudo cp /etc/apt/sources.list /etc/apt/sources.listl
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3.¥T T /etc/apt/sources.list X, WnIniE, FE4RAF .
sudo gedit /etc/apt/sources.list

AR R AR

#ANINTE YR

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe
multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe
multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe
multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe
multiverse

deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse
deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe
multiverse

deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe
multiverse

deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe
multiverse

deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe

multiverse

SN EZ Ja, ELARIR HORAF

2.2 PATH L EH RAKM

sudo apt-get update
sudo apt-get upgrade

3. CANopen I12¥E

3.1 KB =

1.3 root ALBEH

su
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2. 224k,
apt-get install -y ros-humble-diagnostic-updater ros-humble-controller-interface

ros-humble-controller-manager ros-humble-realtime-tools

apt-get install -y python3-rosdep python3-argcomplete python3-colcon-common-extensions
build-essential pkg-config python3-wheel

3.2 TRHEB TREHZE

1146k ROS2 1 TAEZS 1R

mkdir -p ~/ros2/src

cd ~/ros2/src

2.7 % ROS CANopen | T_{f % [i]:

T

git clone https://github.com/ros-industrial/ros2_canopen.git

ANHERE:

1.github £ Ui A T

2 T EARED A 10, £ 2471 (2025 45 01 H 03 H)I ROS2 R4t I 4 1A 1]

TR (e, RS C A k)

wget http://www.liuyeshu.cn/wp-content/uploads/2024/12/lysRos2CanOpenSrc.tar.gz
tar -xvf lysRos2CanOpenSrc.tar.gz

cd ros2_canopen

root@lys-virtual-machine:~/ros2/src/ros2_canopen# 1s
canopen_core canopen_master_driver canopen_ros2 controllers Dockerfile

402 driver canopen_fake slaves canopen_proxy driver canopen_tests lely core libraries
e driver canopen_interfaces canopen_ros2 conjrpl  , canppen utils README .md
virtual-machine:~/ros2, /ros? canopens# !

ER A ESIRE E

cd./../

sudo rosdep init

rosdep update

rosdep install --from-paths src/ros2_canopen --ignore-src -r -y



https://github.com/ros-industrial/ros2_canopen.git
http://www.liuyeshu.cn/wp-content/uploads/2024/12/lysRosArs40xSrc.tar.gz
http://www.liuyeshu.cn
http://www.liuyeshu.cn

1L
T
P

canopen --ignore
et Install -y ros-humble-xacrol I
Reading pa(kdge i Done
Building dependenc ] Done
Reading state information... Done
he following NEW packages will be installed:

1n,t=11eu 0 to remove and 346 not upgraded.

kB of additional d e will be used.
tuna.tsinghua.edu

elected package ri .
(Reading database ... 2 files and directories currently installed.)
Preparing to unpack .. -humble-xacro _amd6d.deb ...
Unpacking re ¥
Setting up

ubuntu jammy/main amd64 ros-humble-control-toolbox amd64
ubuntu jammy/main amd64 ros-humble-joint-trajectory

ting pre

(Reading databa

Preparing to unpac

Unpacking

Selecting

Preparing t

Unpacking

Selecting :

Preparing : C 0 2,30 ] z 6_amd6d.deb ...

Unpacking j

Setting up ro

Setting up ro )

executing command [apt-get install -y os-huni)le forward-comman

Reading package 11 . Done

Building dependency tree... Done

Reading state information Done

The following NEW packages will be installed:
ros-humble-forward-command-controller

E' upur.adai 1 newly 1 ] and 346 not upgraded.

humble-forward-command-controller amdé4

(120 kB,
lecting previ unselected package ros-humble-forward-command-controller.
(Reading database . 1 dl'ld director. currently 1
Preparing to unpack .../ a 3-1j )241216.191551_amd64.deb . ..
Unpacking re 1
Setting up ro
#nll required
/1

canopen_utils
y_core_librarie

SetuptoolsDeprecationWarning: setup.py install is deprecated.

G 1 PR
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lely core librar.
canopen_co
canopen_fake
canopen_fake

: canopen_core]
canopen_core [

arting canopen_base d r
Starting canopen_master_driver

: canopen_ba: ., canopen_master_driver]
0

canopen_base_
canopen_pr
canopen_ma
canopen_pri
canopen_
canopen_
canopen_ros2_
canopen
canopen
Starting canopen_ro
[Pro : canopen_ro:

: canopen_ro
canopen_ro
canopen_ros2_control,

ontrolle

] [canopen_ros2_control:build 5

4, NHMERFEHRE

72 i R P& iR e |
FNHBF USBCAN £ 715 i 28 USBCAN1/USBCAN2 e 2220 N B )

75 H-F USBCANFD £ %13 fir 2%

USBCANFD-Mini/USBCANFD1/USB
CANFD2

i 222N IO (1 B E])

75 H-#4 SOCKETCAN £ %18 fir 2%

UTC2201/UTC2202/UTF2202

Gl

TEWC A D IK B 1w R, E &S0 Bl LA ifconfig -a XA | can0 %171,
7N B USBCAN 33 T 28 72 it DX 1) 22 285 Z00R L SRS 7S 0% 7 il Z0RE -CANFD 3@ i 25 SOCKET 3K

BB Vv1.0.pdf”

75 B USBCAN J& it 28 7= i SOCKETCAN E 2 ¥k} T #:http://www.liuyeshu.cn/?page id=1256
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J0-00-00-00-00-00-00-00-00 txqueuelen|18 (UNSPEC)
B)
drnpppd ﬁ rruns @ frame @
bytes 3)
dropped @ overruns @ carrier ®@ collisions ©

inetB

ether

RX pac y
RX e dropped
TX P14 byt
TX errors dropped 8

(16.1 MB)
carrier 8 collisions @

lo: flags
inet 127.8.8.1 netma
inet6 ::1 prefix 1en

carrier @ collisions @

5. CAN R TRZRE

apt-get install can-utils

6. AL

7N W 3 T

CANopen % 4% M

CAN-H

CAN-H

CAN-L

CAN-L

7. ARTE
7.1 CAN RSl B
AIHHHSERT can £ES:

PR AL E N CANopen ¥4 R SERRIEIRBURF K, LU T I BIH CAN RpRr R B8N 1
500K,
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ip link set canO type can bitrate 500000
Ip link set up can0

E#l can REicHE:

sudo modprobe vcan

sudo ip link add dev vcanO type vcan
sudo ip link set vcanO txqueuelen 1000
sudo ip link set up vcanO

7.2 CAN HHE R (FELIN)

candump can0

IR CAN B2 CANopen %8l , 1% 1T LLELHHR 2 F4a 50, 10T 1A

¥ h WLV ] e)

canf 702 05 - 21
cand 702 - 21
cand 702 07

cand 702 08 - 21
canf 702 09 : 21
cand 702 OA 00 ¢ 38
cand 600 @3 05 10

cand 701 00 4E )5 B8O
cand 7ol @1 4E D: 8O

can@ 7o1l 82 4F € BO
can® 7@1 83 4F BA BB 80
can@ 7o1 94 4F BO
can® 781 85 57 76
can@ 7ol @6 57 19 99
can® 7e@1 @7 58 71 D9 8E

ik

L BRAR S UL B, 155 B R candump THORHINT — T CAN SR T EIE
TR IR, T LUAAAT

7.3 MR ciad02_setup.launch.py

7.3.1 BEABIERL vean0 k

T — AN B & B 1, V45 3] root AR ATK P, 3R B TR H %
B RGBT F OV E ) CAN FEBZ EH# can + vean0, ZI7AEHE A can F 725
e,
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} Y
build install leg src
lys@lys-virtual-machine:

froot/ro
root@ly irtual-machine
root irtual-machine:

ros2 launch canopen_tests cia402_setup.launch.py

JE BN E B TR o

[Launch] :
[launch]
[launch.
[launch.
ok

s

ice_container_node
ice_container_node
ice_container |

1/canopen_master_dri
odeFactoryTemplate-
:NodeFactoryTemplat

i

: Load master component
: Added /master to executor
. und in config file g default value of 186ms
“container_node me
ice_container_node-2
ice container 1
_container

e iguration.
ce_containe ] i : 1 with driver r
ontaine!
e
anopen: : Cia4020ri

|

r component
2_device_
mit timeoutl0Q
uld not polling from conf ting to true.
uld not read enable diagn from config, setting to fa
a _1000.000000

:_container_node-21 [IN]
evice_container_node-2] [WARN]
ice_container_node-2] [WARN]

il

1ce_contalner_nod
ice container node
ice_container_node
ice container node-2

> container_node-
_container_node-2
ontalner_node-
i | ©.608000
5 _ 0.000000
ce_container_node-

_container_node- canopen_tes

a canopen_te:
' ¢ ol to boot.
_container_node- rpdo
ontainer_node rpdo
rpdo object:
rpdo object:
rpdo object:
: 1y rpdo object:
_container_node-2] Found rpdo mapped object
» container_node-2] Found rpde mapped object
_container_node-2] Found tpdo mapped object:
ce_container_node-2] Found tpdo mapped object:
ce_container_nod Found tpdo mapped object:
ice_container_node-2] Found tpdo ped object:
> container_node-21 Found tpde mapped object:
container_node-2] Found tpdo mapped object:
» container_node-21 Found tpde mapped object:

13
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7.3.2 ROS2 T&EFIZHRS

WHATIF— A8 0 280 & 1, U145 31 root ALBR K 7, $AT i & A& 411 116
ros2 topic list
irtual-machine:~/ros2# ros2 topic list

_device 1/joint_s
_device 1/nmt_st

fciadB2 node 1/transition_event

fdevice container node/transition_event
Sfparameter_events

Srosout
root@lys-virtual-machine:~/ros2# JJ

7.3.3 MUASERR CANO Rtk #iiE

X B IAME B AR ik canopen BXB) 7S I F4 [1) UTC2201 &AL #5 1Y can0 #2111, /S
USBCANFD-Mini A T-#2UX canopen ifid UTC2201 & H i) %k (1 BL 2 5 (s B dls, (R
R AN CAN EEHTEE KA SR, AR 7.1 BB CAN &, A TEA S T
AN CAN &, 55 A CAN B IRATTIE AR A B 1) o
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fcanopel
aunch.py roxy_setup.launch.py
etup.launch.py _control_setup.launch.py

.launch. ¥ up.launch-.p_ y_lifecycle setup.launch.py wiew urdf.launch.py
i~/ anopen/canopen_ /

F A5 "vean0” & N can0” B AT .
X AF:ciad02_setup.launch.py
5% 70 17 (1B 24H0) -

_bin_path,
path.join(
iare_directory|

X AH:ciad02_lifecycle_setup.launch.py
% 70 1T (1B C4LHD):

15
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: master_bin path,
; os.path.join{
get package share directoryl(

B, EFmEFIER

[ 21 TR H =3¢

irtual-machine:~/ros2# pwd

tual-machine:~/ros2# 1s
nstall leg src

root@lys-vi -f 5-5 anopen_tests
Starting canopen_t
Finished canopen_t

Summary: 1 package finished [2.
-vyirtual-machine:~/ros

=, EBF CAN BE&HEL

W75 B UTC2201 3&FC #5 A1 7S H B USBCANFD-Mini & L #8 1¥] CAN &L 28 AT & B2 - i e 75
UG FE L BH (e 2 AR IR PR A T SR HIAE T 4K) -

| uTC2201 | USBCANFD-Mini |

16
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CAN-H CAN-H

CAN-L CAN-L

FBIE, SHH CcanAssistant Bt B

CanAst(75H#H)

it ML) it it o L
- o E e e 3 il
] Fibt P L] A it
USBCAN1 USBCAN2 USBCANFDMini USBCANFD1 USBCANFDZ UTB2602
” =
PR e ) 3 USBCANFDMini B 5% L]
rEEE
ass C— C— -
AFEEE
TR [can |
Tretgss [FeeE= | &
R | [s00kbps 80% | | e
] 5)/9500K , AIEnEAdERICAN KRG 5, f=
302 5 800001 R HERE
R (T o
SETTEEAERE0 E=3
| | ERRE
I
Bt | SmER )
S HESE): D R
e P EPET snmsum 5
S e R s
s ssAmED:
PIDEES: i
IR £ ]

[eeEs |sesmowm smEmowm [sowmon mamow =TS

AH B ERHRAIR A E]
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CanAst(75iHH)
RS
L MLl W ML L ot
- e ol Py = Al
7t L] i Fitil et el

USBCAN1 USBCAN2 USBCANFDMini USBCANFDL USBCANFD2 UTB2602

USBCANFDMini 1350 @iE0 [ W
_ .
= i s |mEEs B = [ s0 ozt | b
0 B Iz 09:50:08:353 101 56 0x00000080 | HEME o y ]
HEETiE
o
FIEET
HEERE
SSHRTF
EREE | saAE ()]
B (L6 v IDEE BLEE
B [can || 01 02 03 04 05 06 07 08 R [ |
e e B e
ki EI HEEEED)
BID(LEZA): 00000001 =ik |
HERE:
[[CANIEEStE5211500Kbp5] EEEmOME BivEoNE |wzwaon mimss [l

ET, J83) ciad02_setup.launch.py

FATIF— N & o & O, V14 3] root AR [RITK 7 3 source 4F ROS2 iZ4THA 1S
//ROS M IEHL E

source install/setup.bash

//can0 R E

PR A OB E can0 R, NEFRERRE.
ip link set can0 type can bitrate 500000

Ip link set up can0

ACE)

ros2 launch canopen_tests cia402_setup.launch.py

AH B ERHRAIR A E]
© hR#ETE
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52 launch canopen_t
1 11 log can be found /
0l [launch] fault logging verbo

0] [launc

tarted with pid [
X 7 tarted
1er_node-2] [INFO
. container_node-2] [INFO

ice_container_node
node-2] [INFO]

node-2] [INFO]
ers
~_node

Found
Found
Found
Found
Found
Found
Found
Found
Found
Found
Found
Found
Found
Found
Found
Found

ce container_node
ice container_node-
ice contalner_node-
ice_container_node-
ice container_node-2]
ce_container_node-21]
1ce container_node
ce _container_node-
ice container node
container_node-2
ce_container_node
ice_container_node-2]
ce_container_node-21]
ce _container_node-21]
ce_container_node-
ice container_node-
e container_node-21]
[launch.user]: node ‘b

mapped
mapped
mapped
mapped
mapped
mapped
mapped
mapped
mapped
mapped
mapped
mapped
ETE
mapped
mapped
mapped

ce_container_nodel]:
ce_container_nodel:

_container_nodel:

ce_container_node]:

ce_container_nod

[device container node]:
[device_container_node]:

1 [device_container_nodel:

[master]: NodeCanopen

object:
object:
object:
object

ched the

/irtual-machine-348

er.dcf

ice Container

Starting D
ster_config /roo

all/canopen_t

all/canopen_

aster driver/lib
NodeFactoryTemplates e

odeFactoryTemplate=

rice to boot.

[ciad e state.
ate.
ave for node_id 2.

node_1]: Reaching inac
node_1]: Reaching act
node_1]: Created cia

root@l
cang
cani
cani
cang
cang
cang
cang

7N USBCANFD-Mini #2102 canopen #EEL Hi R4 3C:

aunch# candump can®

19
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CanAst(753) = = u] %

an N1l ! 1] il N1l
i L s =i R R
At At nlti At Ftid At

USBCAN1 USBCANZ USBCANFDMini USBCANFD1 USBCANFDZ UTB2602

3 usBCANFDMIN %50 BEo B ]
IEE=E
| FS hicz Pl ¥E AR BH(us) - WD st i)
0 =i i 09:56:17:749 9791 8081 0x00000080  ¥Ebi R i ¥
1 i s 09:54:57:534 | 0 1 0x00000701  %iEbi b
AR .
HERF
SEIRE
Bk | S8Rk o
T BER1sEs) 7 o R
B CAN 01 02 03 04 05 06 07 08 R (% |
—— - TRex
bR frey EETEER):
-
R
| [CANIEZ 5t 500Kbps] |Emmmonyp: mimkER1016R | Eammon Eimaxeosy |[IEETRE

8 TiEUifA

1.1% canopen 7R LR GFERZhAeE, EHIRZHM, EHAH ——RR.

ro fs-virtual-machar frosZ_canopen#

2.github JEihL
https://github.com/ros-industrial/ros2_canopen.git

3.8 M B 2R A % LFE M0 Docker B 1%, VEME WS A ROS ML A N R 4 &
F£:http://www.liuyeshu.cn/?page id=1893

4. 75M R EE CanAssistant T3 FF CANopen MM S 1 R S0, SRR IROCIRNT, ¢
FF Cia301. Cia402 i, SRR EALIZ ], 7] LUREF P38 CANopen WS 1152 2% 1Y
Pk B &bt http://www.liuyeshu.cn/?page id=492

AN ERHR AR E]
© MIFA
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ROS2 CANopen IFiEigzE

CANopenfZif

BYER(E | ClA301 | Cikdo2

B
9257 [Rx,5,0,00000080,0,] SYNCREERT
9258 [Rx,S,0,00000080,0,] SYNCRHHE
9250 [Rx,S,D,00000080,0,] SYNCEHIET
9260 [Rx,S,D,00000080,0,] SYNCRIHET
9261 [Rx,5,0,00000080,0,] SYNCREERT
9262 [Rx,S,0,00000080,0,] SYNCREHE
9263 [Rx,S,D,00000080,0,] SYNCEHIET
9264 [Rx,S,D,00000080,0,] SYNCRIHET
9265 [Rx,5,0,00000080,0,] SYNCREERT
9266 [Rx,S,0,00000080,0,] SYNCRHHE
9267 [Rx,S,D,00000080,0,] SYNCESIET
9268 [Rx,S,D,00000080,0,] SYNCRIHET
9269 [Rx,5,0,00000080,0,] SYNCREERT
9270 [Rx,S,0,00000080,0,] SYNCREHE
9271 [Rx,S,D,00000080,0,] SYNCESIET
9272 [Rx,S,D,00000080,0,] SYNCRIHET
9273 [Rx,5,0,00000080,0,] SYNCREERT
9274 [Rx,S,0,00000080,0,] SYNCRHHE
9275 [Rx,S,D,00000080,0,] SYNCESIET
BEEF | EToSEX

=224 CANSETZ iz

00 [5,D,67F28 17100064 000000 | [

01 [$,0,67F,28 17 10 00 F4 01 00 00 ] [

02 [SD67F28 1710001027 0000 | [

03 [sD67F2B 171000000000 00 | [Eimudte

04 [SD,67F4017 100000000000 | [ERLBLEER
05 [5,0,000,01 7F | [NmTEEES
06 [5,0,000,02 7 | [nmTELESS
07 [5,0,000,80 7F | [NvTRREfRRE
08 [5,0,000,81 7F | [NmTsiEEEE
09 [5,0,000,82 7F | [NnMTERER
10 [5,0,61823121000000100C0 | [FEmiEE:

1 |S.D.513‘23 12 10 00 00 01 00 00

| [rmemieme

12 |S‘D‘67F.40 61 60 00 00 00 00 00

13 [5,D,67F,40 FE 60 00 00 00 00 00

14 [8,,67F 40 83 60 00 00 00 00 00

15 [5,D,67F.28 40 60 00 8F 01 00 00

16 |S.D.67F.2F 60 60 00 03 00 00 00

17 [5,,67F.40 60 60 00 00 00 00 00

18 [5,D,67F.26 40 60 00 06 00 00 00

19 [5,D,67F.28 40 60 00 07 00 00 00

20 |S‘D‘67F.ZB 40 60 00 OF 00 00 00

=0 = |

21 |S,D.67F.23 FF 60 00 ES 03 00 00
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e
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EEES
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3046 [Rx,8,0,00000080,0,] SYNCRIER™
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