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FOUNDATION OF EMBODIED AI COURSE NOTES

—. ROS 2f+2? Mt 2PN #3ITHE ROS?

ENEERE
E%23 FETHR =28
1.1 ROS My X

ROS (Robot Operating System) BRI “HlEF NIRIERSL, {HIFFZ Ubuntu, Windows XAEIESHRIERSL. EEILEA
PITFRRER N LSRG, BOER RIS N AR R ASIGEE, H=8dE i MEIB T,

—ENSNBEE TSI HURE. PARREEMNTHES. MM RIEHIRZEH8. ENTREHARIES TR, BITERR T
i, BEMEARTEN L, ROS EFF—HHE, EEN LAMEERIXLEALT,

1.2 —PMRIHLEE N F ST RS
{R1% Tron2 FRESEK “FEAMRLLTIFFHER:” HIHESS, HIFRGSHIT:
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HLHBA

b

|__

' RGB-D / RGB #8#] | AR

BEEe= EHRE
ERMIE
L T il

!

[ Observation Builder }

i

RL Policy
(PPO/SAC)

ROS

&

N

| [RE#EHI2E / SDK |

MMWERIT
—

WX 7y AT THEARST :

411 TEDLE NS P 2

ROS 2 BHURE, RAEM. BT, BRI 5ER
PyTorch WIER,  DIESCRTHE PR e ] 2%

PPO / SAC SRl AES Bk

Isaac Lab / MuJoCo  ¥JHE{i B 5380 SRR

ros2_control R, EHessEE RGO

Movelt 2 BEK. BRI A

RViz 2 LA AIRES, 12/%88 ) TF RIRAL

rosbag? HERSN R IEThe

Hi: ROS 75t “BRGIE(E", MRS NG EGHEP, Bl ‘W77, = EA, MR
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1.3 HLas N3 —E T = ROS 15?
A=, WML MR ATE Python MPERTEE, ROS HARLT,

Yk AT ROS JIR

Isaac Lab Fr3#17lll% PPO AEE EIRWEAE API, BUOFINTH
MuJoCo HiJlIZk SAC AEE RS RILRDAE Python WA H.
B34k Diffusion Policy 8% VLA THRE B AEUEMEEF PyTorch
FEFHLER AT B SDK il st S U R—7E A AE A SDK

AL + HUME R AL T TI BRI, IniERIR
EERERIERE T T3 (B 2 RS E R I S S TRl

e A IRHIE S R EARRE HIVE Observation/Action 5i&##E 1
EZIR=INETigiTE iz ETEHE. BUEIEE

SISO E AR EOE S R HOM ROS; BN ARG IR, IR, Bz, BdmEio s
¥ MIES I ROS 2,

—. ROS 15 ROS 2, AR &iihuiks:

2.1 ROS 1 5 ROS 2 [ =X

ROS 1 BRIAAEL, ROS 2 HFIMANGARGER IR, EMNEI. QoS AmEAMER, B8 &R SLi #2857y
TRt T T SE R R R

P ROS 1 ROS 2

REALH JEH KI5 ROS Master W DDS A SR A A
Python #1  rospy rclpy

C++ M roscpp rclcpp

WRTH rosbag rosbag2

Z¥ ROS Parameter Server H RSB S

QoS AR XEFRIEEME. PSR, IREE. HRRAE
FrhiliEZe ros_control ros2 _control

W E —MERHEFEM ROS 1 FF4s HEFE (I ROS 2

T ROS 2 HARFTA RN ML “HaEN”; BREACEH TR RGURMRIINLIH], HIERREMBUR T HRIERSL, 2]
SefR, WHFEEIRI,

2.2 2026 fFIZIEMEA ROS ffA?

B 2026 4F 10 H, ROS 2 Lyrical Luth E.F 2026 48 5 A 22 H&fA; HE 4% 471 Ubuntu REFINLER NIRBIAIFEAMEI%E

ﬁ[‘!o

Ubuntu MBIEH ROS 2 lRA &1

Ubuntu 22.04 Humble Hawksbill KHISCRE 2027 £ 5 A
Ubuntu 24.04  Jazzy Jalisco KIS H = 2029 £ 5 A
Ubuntu 26.04  Lyrical Luth K3 2031 4F 5 H

AR Ubuntu 24.04 + ROS 2 Jazzy, WURI RIKENHSCRHEE R ITHR, SAIeA IKEhFRA T,
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COURSE NOTES

=. ROS 2 Wt

3.1 Node: i

Node /& ROS FUEEA TR HTT, AT DABA — MISZATREDIRERER, 9 nOF A RRE TR, 21 nith ] DA &1

[F—ERE,
ROS 2 System
|— camera_node

|— object pose node

rl_policy node
L— controller node

|
|
' |— robot_state node
|
N
|

# EEES

# REETORES

# &tk 6D i
# RIRHIE

# HITENE

Node 73 Ti&EM, 0] DN S 8, 61401 2 5% FoundationPose A& AL E IXZ,

3.2 Topic: %A / 115
Topic J&&IE

SN g Sk

— Publish —» [ /camera/image_raw | — Subscribe —» | perception_node |

KRIETTTCHAEREWTT &3, — 4 Topic AIVAZMTIE, HU

3.3 Message:

M58 A %5 Topic:

Topic 7Rl

[k

/camera/color/image raw
/camera/depth/image rect raw
/joint states

/object pose

/policy/action

/tf. /tf static

RGB E %

REEG

HLES AR
L7

K B

A, HASARE

A
Message #LE &SRR TR 545,

Topic FZDHIZHURTERHAL. Observation #%, Policy MFHIAN Z MIEHBUE, SLPr Topic &R T KA A fi 4422 [l
A
Message 2% Hi&
sensor_msgs/msg/Image El&

sensor_msgs/msg/Cameralnfo
sensor_msgs/msg/JointState
sensor_msgs/msg/Imu

geometry msgs/msg/Pose

geometry msgs/msg/PoseStamped
geometry msgs/msg/Twist

trajectory _msgs/msg/JointTrajectory
std _msgs/msg/Float64MultiArray

LA SHIREME A A
KPR PrE, HE, (ERN
IMU %4

MEZES

S RIBL. ABFRRAINI
LRIH AN IR

KA

AT BT B

filinisensor _msgs/msg/JointState BWFEFE:

| header
| name

Teaching notes - CC BY 4.0
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FOUNDATION OF EMBODIED AI COURSE NOTES

| position # EHUE
' velocity # OETERE
| effort # XWHERIERAN

AT AR A A B A B SR VI — 3

3.4 Service: 153K / WiR;
Service JEE RN EII, 50 b ) — R MR -

policy node | — Reset Request —» | reset_server
policy_node | <-- Reset Result reset_server

SURBREAHLER A Reset, BMIRAEE, VHUSHIE, JFEIRE, Service REUZMREEIAM, EMLS5 MRS IHAITI AT RE
ESI el

3.5 Action: FEHERBIKATSS

Action G “PRAMLSS — RIBHEE — IRAIRZLLER” (IR, FIanITiE UL, SHMEFEEAE. SeBdlEtEE, Action
SCRFEH H o

P BIEEHEERA BLE NI

Topic ESE AR L RES. RIBhE
Service  BAIRIH K5 MR Reset, Zif), P
Action  KfE%. R, &R BT MRS EEE

AT 50 Hz Z KEFEIIVEAIRENETE <, EH RH Topic SREIEMRNIEN, TAZENEBHEHE —1 Action,

3.6 Parameter: YirifcE
SEHT RN SE, TMERERET:

' policy node:

| ros__parameters:

\ control_frequency: 50.0

\ use camera: true

\ observation dim: 32

\ policy path: "/home/robot/policy.pt"

HINSHEREHIER, BYLER, RIS, BAARR, SRS R RAL

3.7 TF2: HLESANALbRREM
AN N B2 PIRA:

world
L— base link
— arm_base
| L— ee link

| L— hand base
L— head link
L— camera_link
L— camera_optical frame

{54 FoundationPose i EYIALEMINIAARRFRIAZE T(C,0), MBUELS TEEAERBERIRR RN LE:
AbrdEt: T(B,0) = T(B,C) x T(C,0)
IXH B RRHIER SR, C RN, 0 Rk, TF2 RVFaEiMENAhRR Z E), HH R RIB E RIS C R,
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REFERE: TF2 AH A RBHHYRE, HHUET URDFE, FIRARE. NSRS RFERN T(B,C), A5 TF2 AR 518
FIX—XFR, Tron2 SKFAMHEML., BEEBMAENL. yaw/pitch &7 HULERES S X — Rl#,

3.8 QoS: JdlfsFi A E
QoS (Quality of Service) #&HIHERMITH:

JE TX

Reliability Reliable 8¢ Best Effort
History / Depth  iHELRE TR GAFIKE

Durability HT B 2 75 T RENREN 7 S R B 25k
Deadline JHEEEETIIRR ;o n] TR N R

RREREBAH LM Best Effort, MERIBEILN N, —HERERESEHIEL FTEEMH Reliable, EFFREIHTES
M. RATEFIT B QoS FHAM, AIREHIA Topic fFAEAMCAEIEHEIIBIR,

P4, Ubuntu 24.04 %% ROS 2 Jazzy

NHZZET E77 Jazzy Ubuntu deb 4% RAIRG], 22 &R ERM, EE AR, HUEGEHIALE MR 2R
ROS &ATHR.

4.1 KRG RMPIFE

1sb_release -a # #iA Ubuntu 24.04
locale # WILLE) locale ¥ UTF-8

sudo apt update
sudo apt install software-properties-common curl -y
sudo add-apt-repository universe

export ROS APT SOURCE VERSION=$(curl -s \
https://api.github.com/repos/ros-infrastructure/ros-apt-source/releases/latest \
| grep -F 'tag name' | awk -F\" '{print $4}')

curl -L -o /tmp/ros2-apt-source.deb \
"https://github.com/ros—infrastructure/ros—apt—source/releases/download/${ROSiAPTisOURCE7VERSION}/rosZ—aJ
<~ pt-source ${ROS APT SOURCE VERSION}.$(. /etc/os-release && echo
< ${UBUNTU_CODENAME: - ${VERSION CODENAME}}) all.deb"

sudo dpkg -i /tmp/ros2-apt-source.deb
WRARSNE UTF-8 locale, AISHEE AN HE:

sudo apt install locales
sudo locale-gen en US en US.UTF-8
sudo update-locale LC ALL=en US.UTF-8 LANG=en US.UTF-8

4.2 % ROS 2 AUV LT A

sudo apt update
sudo apt install ros-jazzy-desktop ros-dev-tools

ros-jazzy-desktop & RViz. REFEFFIEHTHE, WERAFE GUI, thrl#HEREE N ros-jazzy-ros-base,

~
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4.3 BLER IR IE
\ source /opt/ros/jazzy/setup.bash
' echo $R0OS_DISTRO # DI jazzy

70 2 Bash #r&&ufi B3N
\ echo 'source /opt/ros/jazzy/setup.bash' >> ~/.bashrc

ANELEF] —ZUIRINEZ A ROS KATHR, #T &l Ta Z RIS E LR source,

4.4 %— ROS j@fZmix
2R A

\ source /opt/ros/jazzy/setup.bash
\ ros2 run demo nodes cpp talker

2%t B:

\ source /opt/ros/jazzy/setup.bash
\ ros2 run demo nodes py listener

AR LAE 2] Publishing: Hello World 5 I heard: Hello World Z#it, iPH Python I C++ 5 siAEWS HAH
M,

4.5 BRI ROS i

ros2 node list

ros2 node info /camera_ node

ros2 topic list

ros2 topic echo /joint states

ros2 topic type /joint states

ros2 topic hz /joint states

ros2 topic bw /camera/color/image raw

ros2 topic info -v /joint states

ros2 interface show sensor msgs/msg/JointState
ros2 service list

ros2 action list

ros2 run tf2 ros tf2 echo base link camera link

DAL s, Topic I frame 3076, BENERE, £/5%# ros2 topic list. echo, hz, info -v, DUfIATEE
NE. WHRS QoS.

T, S i Python S5 HLEs N2 I RNE Y 5
bR — 4 T B ELSR AL, TS I R

/demo/joint states
| (JointState)
v
Policy Node
| (Float64MultiArray)
v
/demo/policy target

5.1 Al Workspace

mkdir -p ~/ros2 ws/src
cd ~/ros2_ws

Workspace HH L H 3%:

ros2 ws/

b— src/ # RS

— build/ # MEXH (REFNER)
F— install/ # REENERF GRFNER)

Teaching notes - CC BY 4.0 8
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- — log/ # MERE (RENER)

5.2 fll& Python Package

cd ~/ros2_ws/src

ros2 pkg create \
--build-type ament python \
--license Apache-2.0 \
--node-name demo _policy \
robot learning demo

R

robot learning demo/

— package.xml

— setup.py

— setup.cfg

— resource/

L— robot learning demo/
— init__.py

L— demo policy.py

package.xml & Xf#i; setup.py EX Python 35T AL; demo _policy.py SEEUSRRS T i
5.3 S5 SR R

YW~/ ros2_ws/src/robot learning demo/robot learning demo/demo_policy.py:

import rclpy

from rclpy.node import Node

from sensor msgs.msg import JointState
from std msgs.msg import Float64MultiArray

class PolicyNode(Node):
def init (self):
super()._ init ("policy node")

# Subscribe: virtual robot observation
self.subscription = self.create_subscription(
JointState,
"/demo/joint states",
self.state callback,
10,

# Publish: demonstration action (not for real hardware)
self.publisher = self.create publisher(
Float64MultiArray,
"/demo/policy target",
10,

def state_callback(self, msg):
g = list(msg.position)
if not q:
return

# An illustrative mapping, not a trained RL policy
action = [0.5 * x for x in q]

command = Float64MultiArray()
command.data = action
self.publisher.publish(command)

Teaching notes - CC BY 4.0 9
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def main(args=None):

rclpy.init(args=args)
node = PolicyNode()
try:

rclpy.spin(node)
finally:

node.destroy node()

rclpy.shutdown()

if __name__ == "_main_ ":

main()
EAERER N a_t = 0.5 q_t, BRUAIM Observation £ Action, 2 Z 2 MIHLEF A 5K, Float64MultiArray
WA TPIEER; BRIREBAUE RTT. SER, shn, FROZA a S ab B,

5.4 FIURBRIGZ AL
£ package. xml WIRMPA T KE (EENAEES):

\ <exec_depend>rclpy</exec_depend>
\ <exec_depend>sensor_msgs</exec_depend>
\ <exec_depend>std msgs</exec_depend>

ik setup.py Biconsole scripts &

'demo_policy = robot learning demo.demo policy:main'

5.5 iFEIFIaTT
cd ~/ros2 ws
colcon build --symlink-install

source install/setup.bash
ros2 run robot learning demo demo policy

TRBNESFRRENEE. TR colcon ML CNEL Jazzy PR,

5.6 BLLIRZSS A I F 30Tk 4t

WS, IR

\ source /opt/ros/jazzy/setup.bash
RITMAERBRIOCTIRE, #i% 5 Hz:

ros2 topic pub -r 5\
/demo/joint_states \
sensor _msgs/msg/JointState \
"{name: ['jl', 'j2'], position: [0.4, -0.2]}"

I3 — e

source /opt/ros/jazzy/setup.bash
ros2 topic echo /demo/policy target

WHAE R

data:
- 0.2
- -0.1

XAERSERL T “RATRES — TS — SITHREE — ZAsh{E” BE hAREFE R,

Teaching notes - CC BY 4.0 10
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5.7 BitpR PPO / SAC MR
WIZRsemia, P CAE Gt :

| action = [0.5 * x for x in q]
B0k PyTorch #8 CREMR):

' with torch.inference mode():
I action tensor = policy(observation tensor)
I action = action tensor.cpu().numpy().tolist()

SKPRERE TR EINEANE, MIEIER) Observation, J3—fk, KYIMFBGT, Action Scaling, ACFHIZEA dtype, FRIEDI KK
[EpiEN

A, SEHERAE TR AR AR T 0T

| Sensor Callback | » [ Observation Buffer |

( PoIicyTi;r'Ier (fl: 50 Hz) |

A4

" Network Inference |

A 4

| Safety Filter | » [ Publisher |

50 Hz CM7RB, BESBR R AHEREIN A), I REIRESS 00T, MR Fp e A R THERE, ATRESDEEIIRITRS, HEM

75 ROS 2 Qi T HLEs N B R E?

6.1 EFRERE R4 24
PA PICO JEH#(E Tron2 Hfl:
AZig1E5 / PICO / Glove

I
v
Teleoperation
I
v
Robot Controller / SDK

v
Real Robot
I
I
T 1
v v
RGB-D / RGB Joint States
I I
1 ]
T
v
ROS 2
v

rosbhag2

Teaching notes - CC BY 4.0 11
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COURSE NOTES

\ v
\ 0ffline Dataset

\ v

| BC / Diffusion Policy / VLA

6.2 {1452 rosbag2?

rosbag2 J& ROS 2 AIHEICF S MR T B, & r] LALRSF Topic THE MR TCEIRE,  WGkfliE SQLite3 Al MCAP, rosbag2

HIE S EIEEREIDRE, HEE GRS MEIAR L,

6.3 I3 Ml TRCER
% PAR Topic E&TFTE:

/joint states
/camera/color/image raw
/camera/depth/image rect raw
/tf

/tf_static

I Topic:
ros2 bag record -o demo 001 \
/joint states \
/camera/color/image raw \
/camera/depth/image rect raw \
/tf \
/tf static

% Ctri+C 4W, AEEFM:

ros2 bag info demo 001
ros2 bag play demo 001

RRPOR: [H4 rosbag FIREEMT AR AN A M A, A E AU AR SURIE B ] Topic SMTITHITIEIE,

o

6.4 XHHLER N ¥ ) B =B

WA > 5 PR AT AS E:

D={ (o t, at)} (t=0,...,T)

AP0
5 AN
Eg Sk RGB. Ml RGB. 3kiff Depth
GIE YN e WM ST E, W, RKinhig
e SRR FERM@S, BT ESUHRE
s A BB TR TR GG (A1
FRE MHLNZ, 482, TF. #l#s A URDF fiiA
Episode {58 £5%5. FU/ERNEL RIS H
AJiE fibbt, J1%E. HIE. YK Pose
WX 53

« Commanded Action: JERIESRIS &L B HIRSIE,
- Executed State: 185 N EIL S EFRIBITIRS.

ZAHATRERAEIR, PEHIARRA, (AR AN E, ASREERIR A,

Teaching notes - CC BY 4.0
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6.5 ZHRFIL 5 B HE L
HIVEL:

ROS Bag
v

Read Topics
v

Timestamp Alignment
v

Episode Segmentation
v

Observation / Action Pairing
v

HDF5 / Parquet / LeRobot-compatible Dataset
v

Policy Training

NESR GFE Tron2 HYIREMK) :

B BRIETES

RGB / Depth #H#l 30 Hz
HLER AKATIRAS 100 Hz
fik . 100 Hz
Policy Action 50 Hz

TEIERESH I EA, ARESHE, BT e R RIS T S ARESVRRTH B BB A TR ;. AL
FetE R ST R I, 55 B RE I P 22,

+£. URDF., TF2, RViz fll ros2_control

7.1 URDF: #HL#3 \&itadik
URDF (Unified Robot Description Format) #iRHLEs &M, X750, HHESER Hlan:

Tron2
— Shoulder Joint
— Elbow Joint
— Wrist Joint

#A XML JEE:

<link> <!-- RHEENF -->
<joint> <!-- XTHEEXR -->
<visual> <!-- BR\A -->
<collision> <!-- HRHELME -->
<inertial> <!-- FRENRE -->

URDF A4 ROS AJ#fL, J8ah~ AR BRI GE AERL, (B AT E AN A] REIE TR ZEA L ANt 5 2 8L

7.2 URDF 5 TF2 [k &

URDF 2&5#filiid; TF2 J24f i B S bR LR St
URDF

I
v
robot state publisher « /joint states
v
TF Tree

Teaching notes - CC BY 4.0 13
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\ v
\ RViz

f£ Tron2 WIHA, X—fE SENE AR, SKEHYLUBERRAENLIAIA BEX R, URDF MRS TF2 AalEE.

7.3 RViz 2: a[f{L T H
=R

| rviz2

RViz HE5271 Robot Model, TF, MHNLEIR, Mz, KRG, BSFRICHIZEIEE, X T FoundationPose £55%, FJ AR 46
EYIA Pose SHLAS NIEBFERTHIN K 5o

7.4 ros2_control: EHEEM A5

High-Level Policy
v
Controller (ros2 control)
v
Hardware Interface
v
Vendor SDK / Driver
v
Motor / Robot

Hardware Interface f§152'5 T {HE MRS I HINEZR4E ; Controller MIBATHUE, 8. BE s HAMMHZHE,

S WL A B & &

Joint Trajectory Controller PATRATE

Forward Command Controller e RataE X O

Joint Position / Velocity i M  RXA EBHE HbR, BURTHEE
Diff Drive Controller ZE IR B R A

AL
' sudo apt install \

| ros-jazzy-ros2-control \
\ ros-jazzy-ros2-controllers

BE#AR controller manager ZJ5R]&ER:

\ ros2 control list controllers

H: 2% ros2_control KGR ELHA Tron2 MIEFHIEAL, HSA1IKEIFHA Hardware Interface, 5T/ 7 SDK 4w
HIiEHLes, Al IEAEH ros2_control AYIE I NEEEMNT ROS 2 X3 mio

J\. ROS Uli%+% Isaac Lab / MuJoCo 5i{b2%>)?

8.1 i ELZRIE H AT 2E ROS
Isaac Lab, MuJoCo [ PPO/SAC Y1213 E A FHIRE APL:

\ observations = env.reset()

| for step in range(num_steps):

\ actions = policy(observations)

\ observations, rewards, dones, info = env.step(actions)

FEHRMEERE, AXYTA Gymnasium / Isaac Lab AR ESGRAIS 4, KBEIFITHETRESEL R, F@EE Mg
TiEZERED ROS Topic,

Teaching notes - CC BY 4.0 14
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8.2 EUHLARSE i T 25 ML

Isaac Lab / MuJoCo
v
PPO / SAC Training
v
Exported Policy
v
ROS 2 Policy Node
v
Safety / Controller
v
Real Robot

BRI EALAIFA:

—
Joint States | —+—» [ Observation Builder | » [ RL Policy |
Object Pose | |

Safety Filter

)

" Robot Controller |

Real Robot

8.3 Sim2Real 2K HEMI 2 H 118 X —5

BiH PR FHLU R

Joint Order PIERAIR R £ M oy SEBR IR B

Joint Units #2h rad Xt SDK 2 &5t H rad. degree
Observation H—LRZS TRIFERE— L S BHEI T

Action BFROrE, BEsOHES IERE B

Frequency {/i¥ timestep / decimation At Policy 5 Controller J&
Coordinate Frames Sim World. Base % PHARE SRR 5 SRR KR

ROS e @51, HAXEMRRETF, AHPLINZ, A~ R ESIEIR ML,

8.4 PR G IER
TEDHEE:

. f_camera: HENURFENZE,
« T policy: M&RLEKISHEIRS B0 EHEFAR,
. f _control: KEEHIZRE,

IXEAEAT DIARE, Bian 30 Hz BIEHE, 50 Hz RUSRIE S E @R I RZ 2] X R EmRR &L,

Python [ ROS 2 A ANBRAMEEN RS, N DIERSIRMREN, AI0E GPU HEHLS MARFEH], (1 Cr+ / SRR
SERORHEPE, B IHISAE N, HiBEa /N, RO ZE,
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Ju. Tron2 WiHZEH

155 Pl AN ERIZEZZ ), BahFaend, e, R5E S Tron2, k# RGB-D. il RGB. FoundationPose
1 PPO/SAC %%,

9.1 HEFF VRS EEM
ROS 2 System
|
|
T T 1
v v v
Head Camera Wrist Camera Robot Driver
I I I
v v v
RGB / Depth RGB Joint States
: T : I
v |
Pose Estimator
(FoundationPose) |
I |
v |
I
|

Object Pose
1

T
v

Observation Builder
v
RL Policy
v
Safety Filter
v
Robot Driver / SDK
v

Tron2

9.2 #fi## Workspace Z14!

robot learning ws/

L— src/
f— tron2 driver/
— camera driver/
— robot description/
— pose_estimation/
— observation builder/
F— rl policy/
— safety controller/
— teleoperation/
L— data_recorder/

R TRES, MUK HRAFE 4 E 7T Package, 1R R 42 Python/C++ SDK, FJPA4WE ROS Wrapper ¥4
NE—HITHEE N,

9.4 FoundationPose ) ROS A

Head RGB-D / Wrist RGB
v
FoundationPose
v
/object pose
v
TF Transform
v
Object Pose in Robot Base
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\ v
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https://docs.ros.org/en/jazzy/Tutorials.html
https://docs.ros.org/en/jazzy/Installation/Ubuntu-Install-Debs.html
https://docs.ros.org/en/jazzy/Tutorials/Beginner-Client-Libraries/Writing-A-Simple-Py-Publisher-And-Subscriber.html
https://docs.ros.org/en/jazzy/Tutorials/Intermediate/Tf2/Tf2-Main.html
https://control.ros.org/jazzy/
https://moveit.picknik.ai/
https://github.com/ros2/rosbag2
https://github.com/ros2/ros2_documentation/blob/rolling/source/Releases.rst
https://github.com/ros2/ros2/releases
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