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2.2 Intel Realsense D455HIEEEEE

El3. Intel Realsense D455

AT T HRAEF*Intel Realsense DASSHYEE, BHHIEILIRME: https://www.

intelrealsense.com/depth-camera-d455,
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3.1 iMXIBAFEESEE
E6 TR 7 iMXHEEAFELEHM,

Service Robot Applicationnidpamy Industrial Robot iilications ﬁ: party) Medical Robot Applications i party)

Robot SW Component

Robot Geometry Library

Robot Description Language
Pr bl F Xenomai 3 (dual core, Cobalt)
|

Smart, Security, Real-Rime, Reliability

Customer Middleware
Application (NXP enable)

E6. i.MXHZBAEELHE

3.2 i.MX vSLAM SDKZ2t3

E7RRTi.MX VSLAM SDKZE#3,
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iMX SLAM SDK
Sensor Input
Open-source SLAM algorithm
Third-Party
|||II|I|I..’ IIIIIIIIIII Emn&am o
Accelerator library
Owned by NXP Open Source or Third-Party

o ae o oot om0 S sann T

ROS1 Noetic/ROS2 Humble Based on Yocto Linux

Radar/Lidar

i.MX Computation resource
CPU-Neon GPU-OpenCL NPU

Done

El7. i.MX vSLAM SDKZ213

3.3 RIFEFM
YA BRI TR

meta-robot-platform/

| —— imx

| |-- meta-imx8mp-ai-robot /* BSP patches of i.MX8M Plus AI Robot */
| | |-=- conf

| | |-- EULA.txt

| | |-- recipes-bsp

| | |-- recipes-kernel

| | |-- recipes-security

| | |-— SCR.txt

[ -— setup

| |-- meta-robot /* 1.MX Robot Yocto layer */

| | |-—- conf

| | |-— COPYING.MIT

| | |-—- README

| | |-—- recipes-core /* Build Image type */

| | |-—- recipes-demo /* demo folder for ROS1 and ROS2*/

| | |-- recipes-devtools

| | |-- recipes-industrial-protocol

| | |-- recipes-machine-vision /* OpenCV 3.4.15 for ROS1*/
| | |-- recipes-nnstreamer

| | |-- recipes-real-time /* RT Linux Xenomai */

| | |-- recipes-security /* Enhanced OpenSSL and GmSSL */
| | |-- recipes-slam-sdk /* i.MX SLAM SDK */

| | |-—- recipes-support
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| | “-— tools

| "—-- meta-ros /* ROS’s Yocto layer */
| |-- meta-python2

| |-- meta-rosl

| |-— meta-rosl-noetic
| |-—- meta-ros2

| |-- meta-ros2-foxy

| |-— meta-ros2-humble
| |-— meta-ros-common
| |-— meta-ros-python2
| "—-- scripts

| -— LICENSE.txt

‘—— SCR.txt

4 1IRIETES

ALN B TEEFIE TET.

4.1 JAYoctolnBHiZEIIIEINIE
ABNBAMASYoctoli HiR BRI,

411 TEHE (NBEFE)

TEANTATRAE:
$ mkdir ~/bin (this step may not be needed if the bin folder already exists)
$ curl https://storage.googleapis.com/git-repo-downloads/repo > ~/bin/repo
$ chmod a+x ~/bin/repo
$ export PATH=~/bin:S$PATH

4.1.2 igEGIt (MBEFE)
REGit, WTFAR:

$ git config --global user.name "Your Name"
$ git config --global user.email "Your Email"
$ git config -list

4.1.3 gliEYoctotJiEifis
IR TAYY octofIFRINE |

$ mkdir imx-yocto-bsp

$ cd imx-yocto-bsp

$ repo init -u https://github.com/nxp-imx/imx-manifest -b imx-linux-kirkstone -m
imx-5.15.71-2.2.0.xml

$ repo sync

4.2 IR
RN EIMAHIFEIR R,
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4.2.1 M GitHubT#meta-robot-platform
MGitHUb F&meta-robot-platform, M TRAR:

git clone -b imx-aibot-release v3.3 https://github.com/nxp-imx-support/meta-
robot-platform.git

4.2.2 Ef3EIIERRINImeta-robot-platformE

MRS RREFRneta-robot-platform/®, W TAR:
1. 3{%meta—robot—platformg?ﬁﬂ@ki.MX Yocto folder>/sourceS{4¥k,

2. BIENTRFEHEEE: setup-imx-robot.sh -> sources/meta-robot-platform/imx/meta-
robot/tools/setup-imx-robot.sh,

4.3 1IN
RIAT SRR AR :

$ DISTRO=imx-robot-xwayland MACHINE=imx8mp-ai-robot source setup-imx-robot.sh -r
noetic-b imx8mp-ai-robot-noetic

[or DISTRO=imx-robot-xwayland MACHINE=imx8mp-ai-robot source setup-imx-robot.sh
-r foxy -b imx8mp-ai-robot-foxy ]

[or DISTRO=imx-robot-xwayland MACHINE=imx8mp-ai-robot source setup-imx-robot.sh
-r humble -b imx8mp-ai-robot-humble ]

$ bitbake imx-robot-sdk

[or bitbake imx-robot-core ]

[or bitbake imx-robot-system ]

[or bitbake imx-robot-agv ]

WRFElocal . conEXHHINXENOMAT KERNEL MODE = "cobalt"B{XENOMAI KERNEL MODE =
"mercury" (BAIAJIXENOMAI KERNEL MODE = "mercury") , EAJLAMERRLATdR$IEIE XenomaitazsChyt

ARf%:

bitbake imx-robot-core-rt
[or bitbake imx-robot-system-rt ]

SNERIRB Al Robotty, tEETLANEVKIRITEIRE.

$ DISTRO=imx-robot-xwayland MACHINE=imx8mpevk source setup-imx-robot.sh -r
noetic-b imx8mpevk-robot-noetic

[or DISTRO=imx-robot-xwayland MACHINE=imx8mpevk source setup-imx-robot.sh -r
foxy -b imx8mpevk-robot-foxy |

[or DISTRO=imx-robot-xwayland MACHINE=imx8mpevk source setup-imx-robot.sh -r
humble -b imx8mpevk-robot-humble ]

$ bitbake imx-robot-sdk

[or bitbake imx-robot-core ]

[or bitbake imx-robot-system ]

[or bitbake imx-robot-agv ]

WRFElocal . conEXHHRINXENOMAT KERNEL MODE = "cobalt"B{XENOMAI KERNEL MODE =
"mercury" (BAIAJUXENOMAI KERNEL MODE = "mercury") , EAJLAMERLATdSIEIEXenomaitazEsChyt

ARfs:

bitbake imx-robot-core-rt

AN14240 AR R AR RN, © 2024 NXP B.V. iRiFH.
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[or bitbake imx-robot-system-rt ]

4.4 R ABRSES N

et za], FRIB<i.MX Yocto folder>/<build folder>/tmp/deploy/images/imx8mp-

ai-robot/X4FFAIMRIE,

//ROS1 Sanity Test

#source /opt/ros/noetic/setup.sh

#echo $LD LIBRARY PATH

froscore &

#rosnode list

#rosmsg list

#rosnode info /rosout

//ROS2 Sanity Test

#source ros_setup.sh

#echo $LD_LIBRARY_PATH

#ros2 topic list

#ros2 interface list

#(sleep 5; ros2 topic pub /chatter std msgs/String "data: Hello world") &
#ros2 topic echo /chatter -

4.5 i&17i.MX AIBotSfiiiET

BfiMEinx-robot-agvEimx-robot-sdk wicBR{R, WNREBFEARVIZIIZENZARESESIREBR,
JB7EUbuntu PCHIAI RobotiR g BFF & INE,

YFFROSI, AAUbuntu PCFIAI RobotiirEHHROS MASTER URIFROS HOSTNAME,

//on UART console of AI Robot

#source /opt/ros/noetic/setup.sh

froslaunch imx aibotl navigation imx-aibotl navigation.launch

//on SSH console of AI Robot after login board by WiFi network
#source /opt/ros/noetic/setup.sh

#roslaunch imx aibotl teleop imx aibotl teleoperator.launch -screen

RS, ZRTLATEAI RobotAYSSHiZHI B E R EIEHIERERIRE, BfERVIZFIRE BT,

WNEREER BIRERINRE, B&@https://github.com/fazildgr8/ros _autonomous_slam, #ERVIZEO
FHRRRTIFEIRRKX, imx-aibotl.rvizM§f (HEimx-aibotl exploration/rviz/X{43d) aJHFE
BERVIZ,

FERVIZFIGEZHI, WiGEBniroslaunch imx aibotl exploration RRT. launch™f4, YFFROS2,
BERL TR

#source ros_ setup.sh
#ros2 launch imx aibot2 navigation navigation2.launch.py
#python3 /usr/lib/imx aibot2 teleop/imx aibot2 teleoperator.py

£ Mhttps://github.com/rmsalinas/DBow3/blob/master/orbvoc.dbow3 Fé#orbvoc . dbow3 X1,
FHIERSHEFFRHN LRI/ opt /ros/noetic/share/imx aibotl vslam/param/(ROSI)EL/usr/share/
imx_aibot2_vslam/param/(ROSQXQ%#%Z
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FEF AR EEITIA TR EEscikit-1learn:

#pip3 install --trusted-host pypi.org --trusted-host files.pythonhosted.org
scikit-learn
#pip3 install scikit-learn

4.6 iZ{TVSLAM ROSET

Mimx-vslam-rosl-demoB{imx-vslam-ros2-demol] fFERM (Image. Pointcloud2. Path#ITF) f5,
ALBIERVIZELRVIZ 28U BRIFERASERER, XA LAIERRIE OGN A &t E m =S E R &

—

SN

//ROS1

#source /opt/ros/noetic/setup.sh

#roslaunch imx vslam rosl demo imx rgbd d455.launch --screen
//ROS2

#source ros_ setup.sh
#ros2 launch imx vslam ros2 demo imx rgbd d455.py

#: Mhttps://github.com/rmsalinas/DBow3/blob/master/orbvoc.dbow3 F#torbvoc. dbow3 X1,
%gggiéiﬁgﬂﬁﬁgﬁiljﬁVopt/ros/noetic/share/imx—vslam—rosl—demo/param/(RCEH)EF
/usr/share/imx-vslam-ros2-demo/param/ (ROS2) X14£HEH,

5 XFFXHFEBaYHE

A FARIREIBEBLLTRIAIBSD-3-Clauseifa] :
2024FREBRNFE; EREUTEEHNERT, JLURRBIZHEIN G X EFH 2 & NERRNRREE

(FIERBLIER)

1. B RIRBRRE LIRS, XEREFILITRERR.

2. AT SIS ER D AR, DRSS/ BB D AR R i sp S5 AR ABE, X
MILATREAA.

3. RESFSHPEITH, NMEERRNATEENERNESSENER AR TEF M TE B,

TNREBRNEENSSE "RRE" R, NREEHURREETRIEREE, SFRERRTIHEHME:

ERREAENERRILE. EEARAT, TeEAMRESREAMEREN, RNAEESRSSENANE

ERARUMSERMTAER. [, B, 5%k SHESERERE (BEERRTRUSBERERS,

(ERIRK. HURRAEFIFRATIL ST ABERE, TIEREGR. MEREERENTH (BEHRBEHE

fthRE) &R, BRI S RIA LR E TR AGIS,

[T

6
RIDE T A HERAUEIT B,
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Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

AN14240
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Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com.cn/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V.— NXP B.V.is not an operating company and it does not distribute
or sell products.

Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.
i.MX — is a trademark of NXP B.V.

Intel, the Intel logo, Intel Core, OpenVINO, and the OpenVINO logo —
are trademarks of Intel Corporation or its subsidiaries.

Microsoft, Azure, and ThreadX — are trademarks of the Microsoft group of
companies.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section 'Legal information'.
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