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noetic3 yo@T8:~$ sudo apt update

noetic3 yo@T8:~$ sudo apt install ros-noetic-rosserial

noeti T8:~ t install
ros-noetic-rosserial-arduino

noetic3 yo@T8:~$ sudo apt install arduino

noeti T8:~ rmod - ialout

noetic3 yo@T8:~$ sudo newgrp dialout #—FE B2 E)
noetic2 yo@T8:~$cd ~/sketchbook!/libraries

noetic2 yo@T8:~/sketchbook/libraries$ rosrun
rosserial_arduino make_libraries.py .
arduinoZ 845 5 L D{ERL
2055 LB
noetic2 yo@T8:~$ arduino
I5—Q[E%
launch? L

noetic3 yo@T8:~/catkin_ws/src/my_robot/launch$ vi
servo_control.launch

AT LELT
SHEDFE
= CAl
rosseriar arduino servo control
B
A
[B1% : Gemini
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noetic3 yo@T8:~$ sudo apt update

[sudo] password for yo:

Hit:1 http://packages.ros.org/ros/ubuntu focal InRelease

Get:2 http://security.ubuntu.com/ubuntu focal-security InRelease
[128 kB]

Hit:3 http://archive.ubuntu.com/ubuntu focal InRelease

Get:4 http://archive.ubuntu.com/ubuntu focal-updates InRelease
[128 kB]

Get:5 http://archive.ubuntu.com/ubuntu focal-backports InRelease
[128 kB]

Fetched 383 kB in 8s (49.9 kB/s)

Reading package lists... Done

Building dependency tree

Reading state information... Done

1 package can be upgraded. Run 'apt list --upgradable' to see it.

noetic3 yo@T8:~$ sudo apt install ros-noetic-rosserial

Reading package lists... Done

Building dependency tree

Reading state information... Done

ros-noetic-rosserial is already the newest version
(0.9.2-1focal.20240913.203113).

0 upgraded, 0 newly installed, 0 to remove and 1 not upgraded.



13 not fully installed or removed.

After this operation, 0 B of additional disk space will be used.
Do you want to continue? [Y/n] y

Setting up libmysglclient21:amd64 (8.0.41-0ubuntu0.20.04.1) ...
Setting up wireless-regdb (2024.07.04-Oubuntu1~20.04.1) ...
Setting up linux-libc-deviamd64 (5.4.0-205.225) ...

Setting up bluez (5.53-0ubuntu3d.9) ...

invoke-rc.d: could not determine current runlevel
invoke-rc.d: policy-rc.d denied execution of force-reload.
invoke-rc.d: could not determine current runlevel
invoke-rc.d: policy-rc.d denied execution of restart.

Setting up python3-rospkg-modules (1.6.0-1) ...

Setting up libbluetooth3:amd64 (5.53-0ubuntu3.9) ...

Setting up libopenjp2-7:amd64 (2.3.1-1ubuntu4.20.04.4) ...
Setting up libjs-jquery (3.3.1~dfsg-3ubuntu0.1) ...

Setting up libxml2:amd64 (2.9.10+dfsg-5ubuntu0.20.04.8) ...
Setting up libmysglclient-dev (8.0.41-Oubuntu0.20.04.1) ...
Setting up python3-rospkg (1.6.0-100) ...

Setting up bind9-libs:amd64 (1:9.18.30-0ubuntu0.20.04.2) ...
Setting up bind9-host (1:9.18.30-0ubuntu0.20.04.2) ...
Processing triggers for systemd (245.4-4ubuntu3.24) ...
Processing triggers for man-db (2.9.1-1) ...

Processing triggers for dbus (1.12.16-2ubuntu2.3) ...
Processing triggers for libc-bin (2.31-Oubuntu9.16) ...

noetic3 yo@T8:~$ sudo apt install ros-noetic-rosserial-arduino

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following additional packages will be installed:
arduino-core avr-libc avrdude binutils-avr gcc-avr libftdi1

libhidapi-libusbO libusb-0.1-4

Suggested packages:
arduino-mk dfu-programmer avrdude-doc gcc-doc

The following NEW packages will be installed:
arduino-core avr-libc avrdude binutils-avr gcc-avr libftdi1

libhidapi-libusbO libusb-0.1-4 ros-noetic-rosserial-arduino

0 upgraded, 9 newly installed, 0 to remove and 1 not upgraded.



Need to get 22.8 MB of archives.

After this operation, 140 MB of additional disk space will be used.
Do you want to continue? [Y/n] y

Get:1 http://archive.ubuntu.com/ubuntu focal/universe amd64
binutils-avr amd64 2.26.20160125+Atmel3.6.2-1 [1484 kB]

Get:2 http://packages.ros.org/ros/ubuntu focal/main amd64
ros-noetic-rosserial-arduino amd64 0.9.2-1focal.20240913.203053
[49.5 kB]

Get:3 http://archive.ubuntu.com/ubuntu focal/universe amd64
gcc-avr amd64 1:5.4.0+Atmel3.6.1-2build1 [15.4 MB]

Get:4 http://archive.ubuntu.com/ubuntu focal/main amd64
libusb-0.1-4 amd64 2:0.1.12-32 [17.4 kB]

Get:5 http://archive.ubuntu.com/ubuntu focal/universe amd64 libftdi1
amd64 0.20-4build8 [14.8 kB]

Get:6 http://archive.ubuntu.com/ubuntu focal/universe amd64
libhidapi-libusb0 amd64 0.9.0+dfsg-1 [14.5 kB]

Get:7 http://archive.ubuntu.com/ubuntu focal/universe amd64
avrdude amd64 6.3-20171130+svn1429-2 [316 kB]

Get:8 http://archive.ubuntu.com/ubuntu focal/universe amd64
avr-libc all 1:2.0.0+Atmel3.6.1-2 [4854 kB]

Get:9 http://archive.ubuntu.com/ubuntu focal/universe amd64
arduino-core all 2:1.0.5+dfsg2-4.1 [626 kB]

Fetched 22.8 MB in 20s (1165 kB/s)

debconf: delaying package configuration, since apt-utils is not
installed

Selecting previously unselected package binutils-avr.

(Reading database ... 99386 files and directories currently installed.)
Preparing to unpack
.../0-binutils-avr_2.26.20160125+Atmel3.6.2-1_amd64.deb ...
Unpacking binutils-avr (2.26.20160125+Atmel3.6.2-1) ...

Selecting previously unselected package gcc-avr.

Preparing to unpack
...[1-gcc-avr_1%3a5.4.0+Atmel3.6.1-2build1_amd64.deb ...
Unpacking gcc-avr (1:5.4.0+Atmel3.6.1-2build1) ...

Selecting previously unselected package libusb-0.1-4:amd64.
Preparing to unpack .../2-libusb-0.1-4_2%3a0.1.12-32_amd64.deb

Unpacking libusb-0.1-4:amd64 (2:0.1.12-32) ...



Selecting previously unselected package libftdi1:amd64.

Preparing to unpack .../3-libftdi1_0.20-4build8_amd64.deb ...
Unpacking libftdi1:amd64 (0.20-4build8) ...

Selecting previously unselected package libhidapi-libusb0:amd64.
Preparing to unpack .../4-libhidapi-libusb0_0.9.0+dfsg-1_amd64.deb

Unpacking libhidapi-libusb0O:amd64 (0.9.0+dfsg-1) ...

Selecting previously unselected package avrdude.

Preparing to unpack
.../5-avrdude_6.3-20171130+svn1429-2_amd64.deb ...

Unpacking avrdude (6.3-20171130+svn1429-2) ...

Selecting previously unselected package avr-libc.

Preparing to unpack .../6-avr-libc_1%3a2.0.0+Atmel3.6.1-2_all.deb

Unpacking avr-libc (1:2.0.0+Atmel3.6.1-2) ...

Selecting previously unselected package arduino-core.
Preparing to unpack
.../[T-arduino-core_2%3a1.0.5+dfsg2-4.1_all.deb ...
Unpacking arduino-core (2:1.0.5+dfsg2-4.1) ...
Selecting previously unselected package
ros-noetic-rosserial-arduino.

Preparing to unpack
.../8-ros-noetic-rosserial-arduino_0.9.2-1focal.20240913.203053 _am
d64.deb ...

Unpacking ros-noetic-rosserial-arduino
(0.9.2-1focal.20240913.203053) ...

Setting up binutils-avr (2.26.20160125+Atmel3.6.2-1) ...
Setting up libusb-0.1-4:amd64 (2:0.1.12-32) ...

Setting up gcc-avr (1:5.4.0+Atmel3.6.1-2build1) ...
Setting up libhidapi-libusb0:amd64 (0.9.0+dfsg-1) ...
Setting up libftdi1:amd64 (0.20-4build8) ...

Setting up avr-libc (1:2.0.0+Atmel3.6.1-2) ...

Setting up avrdude (6.3-20171130+svn1429-2) ...
Setting up arduino-core (2:1.0.5+dfsg2-4.1) ...

Setting up ros-noetic-rosserial-arduino
(0.9.2-1focal.20240913.203053) ...

Processing triggers for man-db (2.9.1-1) ...

Processing triggers for libc-bin (2.31-Oubuntu9.16) ...



noetic3 yo@T8:~$ sudo apt install arduino

Reading package lists... Done
Building dependency tree
Reading state information... Done
The following additional packages will be installed:

ca-certificates-java default-jre default-jre-headless
extra-xdg-menus fonts-dejavu-extra java-common
libatk-wrapper-java

libatk-wrapper-java-jni libjna-java libjna-jni librxtx-java libxxf86dga1
openjdk-11-jre openjdk-11-jre-headless x11-utils
Suggested packages:

libjna-java-doc fonts-ipafont-gothic fonts-ipafont-mincho
fonts-wqgy-microhei | fonts-wqy-zenhei fonts-indic
The following NEW packages will be installed:

arduino ca-certificates-java default-jre default-jre-headless
extra-xdg-menus fonts-dejavu-extra java-common
libatk-wrapper-java

libatk-wrapper-java-jni libjna-java libjna-jni librxtx-java libxxf86dga1
openjdk-11-jre openjdk-11-jre-headless x11-utils
0 upgraded, 16 newly installed, O to remove and 1 not upgraded.
Need to get 42.5 MB of archives.
After this operation, 190 MB of additional disk space will be used.
Do you want to continue? [Y/n] y
Get:1 http://archive.ubuntu.com/ubuntu focal-updates/main amd64
ca-certificates-java all 20190405ubuntu1.1 [12.4 kB]
Get:2 http://archive.ubuntu.com/ubuntu focal/main amd64
java-common all 0.72 [6816 B]
Get:3 http://archive.ubuntu.com/ubuntu focal-updates/main amd64
openjdk-11-jre-headless amd64 11.0.25+9-1ubuntu1~20.04 [38.3
MB]
Get:4 http://archive.ubuntu.com/ubuntu focal/main amd64
default-jre-headless amd64 2:1.11-72 [3192 B]
Get:5 http://archive.ubuntu.com/ubuntu focal-updates/main amd64
openjdk-11-jre amd64 11.0.25+9-1ubuntu1~20.04 [195 kB]
Get:6 http://archive.ubuntu.com/ubuntu focal/main amd64 default-jre
amd64 2:1.11-72 [1084 B]
Get:7 http://archive.ubuntu.com/ubuntu focal/universe amd64
libjna-jni amd64 4.5.2-1build2 [30.6 kB]



Get:8 http://archive.ubuntu.com/ubuntu focal/universe amd64
libjna-java all 4.5.2-1build2 [170 kB]

Get:9 http://archive.ubuntu.com/ubuntu focal/universe amd64
librxtx-java amd64 2.2pre2+dfsg1-2 [348 kB]

Get:10 http://archive.ubuntu.com/ubuntu focal/universe amd64
arduino all 2:1.0.5+dfsg2-4.1 [1165 kB]

Get:11 http://archive.ubuntu.com/ubuntu focal/universe amd64
extra-xdg-menus all 1.0-4 [12.8 kB]

Get:12 http://archive.ubuntu.com/ubuntu focal/main amd64
fonts-dejavu-extra all 2.37-1 [1953 kB]

Get:13 http://archive.ubuntu.com/ubuntu focal/main amd64
libxxf86dga1 amd64 2:1.1.5-0Oubuntu1 [12.0 kB]

Get:14 http://archive.ubuntu.com/ubuntu focal/main amd64 x11-utils
amd64 7.7+5 [199 kB]

Get:15 http://archive.ubuntu.com/ubuntu focal/main amd64
libatk-wrapper-java all 0.37.1-1 [53.0 kB]

Get:16 http://archive.ubuntu.com/ubuntu focal/main amd64
libatk-wrapper-java-jni amd64 0.37.1-1 [45.1 kB]

Fetched 42.5 MB in 31s (1351 kB/s)

debconf: delaying package configuration, since apt-utils is not
installed

Selecting previously unselected package ca-certificates-java.
(Reading database ... 104352 files and directories currently
installed.)

Preparing to unpack
.../00-ca-certificates-java_20190405ubuntu1.1_all.deb ...
Unpacking ca-certificates-java (20190405ubuntu1.1) ...
Selecting previously unselected package java-common.
Preparing to unpack .../01-java-common_0.72_all.deb ...
Unpacking java-common (0.72) ...

Selecting previously unselected package
openjdk-11-jre-headless:amd64.

Preparing to unpack
.../02-openjdk-11-jre-headless_11.0.25+9-1ubuntu1~20.04 _amd64.d
eb ...

Unpacking openjdk-11-jre-headless:amd64
(11.0.25+9-1ubuntu1~20.04) ...

Selecting previously unselected package default-jre-headless.



Preparing to unpack
.../03-default-jre-headless_2%3a1.11-72_amd64.deb ...
Unpacking default-jre-headless (2:1.11-72) ...

Selecting previously unselected package openjdk-11-jre:amd64.
Preparing to unpack
.../04-openjdk-11-jre_11.0.25+9-1ubuntu1~20.04_amd64.deb ...
Unpacking openjdk-11-jre:amd64 (11.0.25+9-1ubuntu1~20.04) ...
Selecting previously unselected package default-jre.

Preparing to unpack .../05-default-jre_2%3a1.11-72_amd64.deb ...
Unpacking default-jre (2:1.11-72) ...

Selecting previously unselected package libjna-jni.

Preparing to unpack .../06-libjna-jni_4.5.2-1build2_amd64.deb ...
Unpacking libjna-jni (4.5.2-1build2) ...

Selecting previously unselected package libjna-java.

Preparing to unpack .../07-libjna-java_4.5.2-1build2_all.deb ...
Unpacking libjna-java (4.5.2-1build2) ...

Selecting previously unselected package librxtx-java.

Preparing to unpack .../08-librxtx-java_2.2pre2+dfsg1-2_amd64.deb

Unpacking librxtx-java (2.2pre2+dfsg1-2) ...

Selecting previously unselected package arduino.

Preparing to unpack .../09-arduino_2%3a1.0.5+dfsg2-4.1_all.deb ...
Unpacking arduino (2:1.0.5+dfsg2-4.1) ...

Selecting previously unselected package extra-xdg-menus.
Preparing to unpack .../10-extra-xdg-menus_1.0-4_all.deb ...
Unpacking extra-xdg-menus (1.0-4) ...

Selecting previously unselected package fonts-dejavu-extra.
Preparing to unpack .../11-fonts-dejavu-extra_2.37-1_all.deb ...
Unpacking fonts-dejavu-extra (2.37-1) ...

Selecting previously unselected package libxxf86dga1:amd64.
Preparing to unpack
...[12-libxxf86dgal_2%3a1.1.5-0Oubuntu1_amd64.deb ...
Unpacking libxxf86dga1:amd64 (2:1.1.5-Oubuntu1) ...

Selecting previously unselected package x11-utils.

Preparing to unpack .../13-x11-utils_7.7+5_amd64.deb ...
Unpacking x11-utils (7.7+5) ...

Selecting previously unselected package libatk-wrapper-java.
Preparing to unpack .../14-libatk-wrapper-java_0.37.1-1_all.deb ...



Unpacking libatk-wrapper-java (0.37.1-1) ...

Selecting previously unselected package
libatk-wrapper-java-jni:amd64.

Preparing to unpack
...[15-libatk-wrapper-java-jni_0.37.1-1_amd64.deb ...
Unpacking libatk-wrapper-java-jni:amd64 (0.37.1-1) ...
Setting up java-common (0.72) ...

Setting up extra-xdg-menus (1.0-4) ...

Setting up libxxf86dga1:amd64 (2:1.1.5-0ubuntut) ...

Setting up librxtx-java (2.2pre2+dfsg1-2) ...

Setting up libjna-jni (4.5.2-1build2) ...

Setting up fonts-dejavu-extra (2.37-1) ...

Setting up libjna-java (4.5.2-1build2) ...

Setting up x11-utils (7.7+5) ...

Setting up libatk-wrapper-java (0.37.1-1) ...

Setting up libatk-wrapper-java-jni:amd64 (0.37.1-1) ...
Setting up default-jre-headless (2:1.11-72) ...

Setting up openjdk-11-jre-headless:amd64
(11.0.25+9-1ubuntu1~20.04) ...

update-alternatives: using
lusr/lib/jvm/java-11-openjdk-amd64/bin/java to provide /usr/bin/java
(java) in auto mode

update-alternatives: using /ustr/lib/jvm/java-11-openjdk-amd64/bin/jjs
to provide /usr/bin/jjs (jjs) in auto mode

update-alternatives: using
/usr/lib/jvm/java-11-openjdk-amd64/bin/keytool to provide
/usr/bin/keytool (keytool) in auto mode

update-alternatives: using
/usr/lib/jvm/java-11-openjdk-amd64/bin/rmid to provide /usr/bin/rmid
(rmid) in auto mode

update-alternatives: using
lusr/lib/jvm/java-11-openjdk-amd64/bin/rmiregistry to provide
/usr/bin/rmiregistry (rmiregistry) in auto mode
update-alternatives: using
lusr/lib/jvm/java-11-openjdk-amd64/bin/pack200 to provide
{usr/bin/pack200 (pack200) in auto mode



update-alternatives: using
/usr/lib/jvm/java-11-openjdk-amd64/bin/unpack200 to provide
/usr/bin/unpack200 (unpack200) in auto mode

update-alternatives: using
{usr/lib/jvm/java-11-openjdk-amd64/lib/jexec to provide /usr/bin/jexec
(jexec) in auto mode

Setting up openjdk-11-jre:amd64 (11.0.25+9-1ubuntu1~20.04) ...
Setting up default-jre (2:1.11-72) ...

Setting up ca-certificates-java (20190405ubuntu1.1) ...

head: cannot open '/etc/ssl/certs/javal/cacerts' for reading: No such
file or directory

Adding debian:emSign_ECC_Root CA - G3.pem

Adding debian:Telia_Root_CA_v2.pem

Adding debian:XRamp_Global _CA_Root.pem

Adding debian:UCA_Global_G2_Root.pem

Adding debian:AC_RAIZ_FNMT-RCM.pem

Adding

debian:Microsoft_ RSA_Root_Certificate_Authority _2017.pem
Adding debian:D-TRUST_EV_Root CA_ 1 2020.pem

Adding

debian:TUBITAK _Kamu_SM_SSL_Kok_Sertifikasi_- Surum_1.pem
Adding debian:CommScope_Public_Trust ECC_Root-01.pem
Adding debian:Amazon_Root_CA_2.pem

Adding debian:Atos_TrustedRoot _2011.pem

Adding debian:DigiCert_ TLS_ECC_P384_ Root_G5.pem

Adding debian:Security_ Communication_ECC_RootCA1.pem
Adding debian:SZAFIR_ROOT_CA2.pem

Adding debian:HARICA_TLS_RSA _Root_CA_2021.pem

Adding debian:DigiCert_Global Root G2.pem

Adding debian:GlobalSign_Root_R46.pem

Adding debian:DigiCert_Assured_ID_Root_CA.pem

Adding
debian:Trustwave_Global_ECC_P256_Certification_Authority.pem
Adding debian:GlobalSign_ ECC_Root CA - R4.pem

Adding debian:SwissSign_Silver_CA_-_G2.pem

Adding debian:Certum_Trusted_Network_CA.pem

Adding debian:Security_ Communication_Root CA.pem

Adding debian:QuoVadis_Root_CA_1_G3.pem



Adding debian:Certainly _Root R1.pem

Adding
debian:SSL.com_EV_Root_Certification_Authority RSA_R2.pem
Adding debian:IdenTrust_Public_Sector Root CA_1.pem
Adding debian:BJCA_Global_Root_CA2.pem

Adding debian:GlobalSign_Root CA - R3.pem

Adding
debian:SSL.com_EV_Root_Certification_Authority ECC.pem
Adding debian:AffirmTrust_Commercial.pem

Adding debian:T-TeleSec_GlobalRoot_Class_2.pem

Adding debian:emSign_ECC_Root CA - C3.pem

Adding debian:DigiCert_Assured_ID_Root_G3.pem

Adding debian:Comodo_AAA_Services_root.pem

Adding debian:HARICA TLS ECC_Root CA 2021.pem
Adding debian:Entrust_Root_Certification_Authority - EC1.pem
Adding debian:GlobalSign_ ECC_Root CA - R5.pem

Adding debian:GDCA_TrustAUTH_R5_ ROOT.pem

Adding debian:SecureSign_RootCA11.pem

Adding debian:AffirmTrust_Premium.pem

Adding debian:OISTE_WISeKey_Global_Root_ GC_CA.pem
Adding debian:OISTE_WISeKey_Global_Root_GB_CA.pem
Adding debian:Certum_EC-384 CA.pem

Adding debian:SSL.com_Root_Certification_Authority ECC.pem
Adding debian:SSL.com_TLS RSA Root CA 2022.pem
Adding debian:QuoVadis_Root_CA_3.pem

Adding debian:CommScope_Public_Trust ECC_Root-02.pem
Adding debian:T-TeleSec_GlobalRoot_Class_3.pem

Adding debian:Hongkong_Post_Root CA_3.pem

Adding debian:CommScope_Public_Trust RSA Root-02.pem
Adding debian:DigiCert_Trusted_Root_G4.pem

Adding debian:USERTrust_ RSA_Certification_Authority.pem
Adding debian:emSign_Root CA - G1.pem

Adding debian:CA_Disig_Root_R2.pem

Adding debian:QuoVadis_Root_CA_3 G3.pem

Adding debian:Amazon_Root_CA_4.pem

Adding debian:Entrust.net_Premium_2048_ Secure_Server_CA.pem
Adding debian:DigiCert_Assured ID_Root G2.pem

Adding debian:USERTrust_ECC_Certification_Authority.pem



Adding
debian:Hellenic_Academic_and_Research_Institutions ECC RootC
A 2015.pem

Adding debian:vTrus_Root CA.pem

Adding debian:Atos_TrustedRoot_Root_ CA_ECC_TLS_2021.pem
Adding debian:NAVER_Global Root_Certification_Authority.pem
Adding
debian:Starfield_Services_Root_Certificate_Authority - G2.pem
Adding debian:TeliaSonera_Root CA v1.pem

Adding
debian:Autoridad_de_Certificacion_Firmaprofesional CIF_A626340
68.pem

Adding debian:GlobalSign_Root_CA.pem

Adding debian:SecureTrust CA.pem

Adding debian:Secure_Global_CA.pem

Adding debian:DigiCert_Global _Root CA.pem

Adding debian:AffirmTrust_Premium_ECC.pem

Adding debian:Buypass_Class_2_Root_CA.pem

Adding debian:Go_Daddy Root_Certificate Authority - G2.pem
Adding
debian:AC_RAIZ_FNMT-RCM_SERVIDORES_SEGUROS.pem
Adding debian:SSL.com_Root_Certification_Authority RSA.pem
Adding debian:e-Szigno_Root_CA_2017.pem

Adding debian:Trustwave_Global_Certification_Authority.pem
Adding debian:Starfield_Root_Certificate_Authority - G2.pem
Adding debian:Amazon_Root_CA_3.pem

Adding debian:CommScope_Public_Trust RSA Root-01.pem
Adding

debian:Sectigo_Public_Server Authentication_Root E46.pem
Adding debian:COMODQO_RSA_Certification_Authority.pem
Adding debian:TrustAsia_Global_Root_ CA_G3.pem

Adding debian:Certum_Trusted Network CA 2.pem

Adding debian:GlobalSign_Root_E46.pem

Adding debian:vTrus_ ECC_Root CA.pem

Adding debian:TWCA_Global_Root_CA.pem

Adding debian:Entrust_Root_Certification_Authority - G4.pem
Adding debian:Go_Daddy Class 2 CA.pem

Adding debian:Security_Communication_RootCA3.pem



Adding debian:D-TRUST_BR_Root CA 1 2020.pem

Adding
debian:Sectigo_Public_Server_Authentication_Root_R46.pem
Adding debian:GTS_Root R1.pem

Adding debian:DigiCert_High_Assurance_EV_Root_CA.pem
Adding debian:Microsec_e-Szigno Root CA_ 2009.pem
Adding debian:BJCA_Global_Root_CA1.pem

Adding

debian:Trustwave_Global ECC_P384_Certification_Authority.pem
Adding debian:GTS_Root_R4.pem

Adding debian:GlobalSign_Root CA - R6.pem

Adding debian:Certigna.pem

Adding debian:TrustAsia_Global_Root_ CA_G4.pem

Adding debian:D-TRUST_Root Class 3 CA 2 2009.pem
Adding

debian:Microsoft ECC_Root_Certificate Authority 2017.pem
Adding debian:emSign_Root_CA_-_C1.pem

Adding debian:UCA_Extended_Validation_Root.pem

Adding debian:Actalis_Authentication_Root CA.pem

Adding debian:ACCVRAIZ1.pem

Adding debian:certSIGN_Root_CA_G2.pem

Adding debian:Baltimore_CyberTrust_Root.pem

Adding debian:Certainly_Root_E1.pem

Adding
debian:Hellenic_Academic_and_Research_Institutions_RootCA 20
15.pem

Adding debian:QuoVadis_Root_CA_2.pem

Adding debian:lzenpe.com.pem

Adding debian:NetLock Arany =Class Gold=_Fd&tanusitvany.pem
Adding debian:QuoVadis_Root_CA_2_G3.pem

Adding debian:HiPKI_Root_CA_- G1.pem

Adding debian:Certum_Trusted Root CA.pem

Adding debian:DigiCert_ TLS _RSA4096_Root_G5.pem
Adding debian:SSL.com_TLS ECC_Root CA 2022.pem
Adding debian:Starfield_Class_2_CA.pem

Adding debian:DigiCert_Global_Root_G3.pem

Adding debian:certSIGN_ROOT_CA.pem

Adding debian:AffirmTrust_Networking.pem



Adding debian:COMODQO_ECC_Certification_Authority.pem
Adding debian:Certigna_Root_CA.pem

Adding debian:Amazon_Root_CA_1.pem

Adding debian:GTS_Root R3.pem

Adding debian:CFCA_EV_ROOT.pem

Adding debian:Security_ Communication_RootCA2.pem
Adding debian:TWCA_Root_Certification_Authority.pem
Adding debian:Atos_TrustedRoot_Root_ CA_RSA_TLS_2021.pem
Adding debian:IdenTrust_ Commercial_Root CA_1.pem
Adding debian:Entrust_Root_Certification_Authority - G2.pem
Adding debian:ePKI_Root_Certification_Authority.pem
Adding debian:GTS_Root_R2.pem

Adding debian:ISRG_Root_X2.pem

Adding debian:Buypass_Class_3 Root CA.pem

Adding debian:ANF_Secure_Server_Root_CA.pem

Adding debian:ISRG_Root_X1.pem

Adding debian:Entrust_Root_Certification_Authority.pem
Adding debian:TunTrust_Root_CA.pem

Adding debian:SwissSign_Gold_CA - G2.pem

Adding debian:GLOBALTRUST_2020.pem

Adding debian:COMODOQ_ Certification_Authority.pem
Adding debian:D-TRUST_Root Class 3 CA 2 EV_2009.pem
done.

Setting up arduino (2:1.0.5+dfsg2-4.1) ...

Processing triggers for desktop-file-utils (0.24-1ubuntu3) ...
Processing triggers for mime-support (3.64ubuntu1) ...
Processing triggers for hicolor-icon-theme (0.17-2) ...
Processing triggers for gnome-menus (3.36.0-1ubuntu1) ...
Processing triggers for libc-bin (2.31-Oubuntu9.16) ...
Processing triggers for man-db (2.9.1-1) ...

Processing triggers for ca-certificates (20240203~20.04.1) ...
Updating certificates in /etc/ssl/certs...

0 added, 0 removed; done.

Running hooks in /etc/ca-certificates/update.d...

done.

done.

Processing triggers for shared-mime-info (1.15-1) ...
Processing triggers for fontconfig (2.13.1-2ubuntu3) ...



noetic3 yo@T8:~$ sudo usermod -aG dialout
noetic3 yo@T8:~$ sudo newgrp dialout #—FE . Bi2E)
noetic2 yo@ T8:~$cd ~/sketchbook/libraries

noetic2 yo@ T8:~/sketchbook/libraries$ rosrun rosserial_arduino
make_libraries.py .

Exporting to ./ros_lib

Exporting actionlib

Messages:

TestGoal, TestRequestActionFeedback, TestRequestActionGoal, Twol

ntsGoal, TestRequestGoal, TwolntsActionFeedback, TestRequestActio
n,TwolntsActionRe

sult, TwolntsActionGoal, TwolntsResult, TestActionFeedback, TestActio
nResult, TestRequestResult, TwolntsFeedback, TestAction, TestReque

stFeedback, TestRe

sult, TwolntsAction, TestFeedback, TestActionGoal, TestRequestAction
Result,

Exporting actionlib_msgs

Messages:
GoalStatus,GoallD,GoalStatusArray,

Exporting audio_common_msgs

Messages:
AudioDataStamped,AudioData,Audiolnfo,

Exporting bond

Messages:
Constants,Status,

Exporting diagnostic_msgs



Messages:
KeyValue,DiagnosticArray,DiagnosticStatus,

Services:
AddDiagnostics,SelfTest,

Exporting dynamic_reconfigure
Messages:

IntParameter,DoubleParameter,Group,Config,StrParameter,ConfigD
escription,BoolParameter,GroupState,ParamDescription,SensorLeve
s,

Services:
Reconfigure,

Exporting geometry_msgs
Messages:

Quaternion,AccelWithCovariance,WrenchStamped, Inertia,Pose, Twis
tStamped,PoseArray, TwistWithCovariance, TransformStamped, Twist,
Accel,PointStamp

ed,AccelWithCovarianceStamped, Transform,Pose2D,Vector3,Polyg
on,Wrench,Vector3Stamped, TwistWithCovarianceStamped,Quaterni
onStamped,PolygonStamped
,AccelStamped,Point,PoseStamped,InertiaStamped,PoseWithCovari
anceStamped,PoseWithCovariance,Point32,

Exporting map_msgs
Messages:

PointCloud2Update,ProjectedMapinfo,OccupancyGridUpdate,Projec
tedMap,



Services:

SaveMap,GetPointMapROI,ProjectedMapsinfo,GetPointMap,SetMa
pProjections,GetMapROI,

Exporting nav_msgs

Messages:
GetMapActionGoal,GetMapActionFeedback,GetMapActionResult,G
etMapResult,MapMetaData,GetMapAction,GetMapGoal,Odometry,P
ath,GetMapFeedback,Occup
ancyGrid,GridCells,

Services:
GetMap,GetPlan,LoadMap,SetMap,

Exporting nodelet

Services:
NodeletList,NodeletUnload,NodeletLoad,

Exporting roscpp

Messages:
Logger,

Services:
Empty,GetLoggers,SetLoggerlLevel,

Exporting rosgraph_msgs

Messages:
TopicStatistics,Log,Clock,

Exporting rosserial_arduino

Messages:



Adc,

Services:
Test,

Exporting rosserial_msgs

Messages:
Topiclnfo,Log,

Services:
RequestParam,

Exporting rviz

Services:
SendFilePath,

Exporting sensor_msgs
Messages:

MultiEcholLaserScan,LaserScan,LaserEcho,PointCloud2,llluminance
,RegionOfinterest,Cameralnfo,JoyFeedback, Temperature,NavSatFix
,TimeReference,J
oyFeedbackArray,RelativeHumidity,FluidPressure,MagneticField,Mul
tiDOFJointState,PointCloud,NavSatStatus,JointState,PointField,Cha
nnelFloat32,Ran

ge,Compressedimage,BatteryState,Image,Joy,Imu,

Services:
SetCameralnfo,

Exporting shape _msgs

Messages:
Plane,Mesh,MeshTriangle,SolidPrimitive,



Exporting sound_play

Messages:
the rosdep view is empty: call 'sudo rosdep init' and 'rosdep
update'
SoundRequestAction,SoundRequest,SoundRequestResult,SoundR
equestActionFeedback,SoundRequestGoal,SoundRequestActionGo
al,SoundRequestActionResult,S
oundRequestFeedback,

Exporting std_msgs

Messages:
MultiArrayDimension,Int32,Float64,Byte,UInt32MultiArray,Duration, Ti
me,Char,Int8,Float64MultiArray,ByteMultiArray,MultiArrayLayout,UInt
16Mult
iArray,Int16MultiArray,Int32MultiArray, Empty,UInt64MultiArray,Heade
r,Int64MultiArray,Int64,UInt16,UInt8,UInt64,String,UInt32,ColorRGB
A,Int8Multi
Array,Bool,UInt8MultiArray,Int16,Float32MultiArray,Float32,
Exporting std_srvs

Services:
Trigger,Empty,SetBool,

Exporting stereo_msgs

Messages:
Disparitylmage,

Exporting tf

Messages:
tfMessage,

Services:



FrameGraph,
Exporting tf2_msgs
Messages:
LookupTransformActionResult,TFMessage,LookupTransformResult,
LookupTransformFeedback, TF2Error,LookupTransformActionFeedb
ack,LookupTransformGo

al,LookupTransformActionGoal,LookupTransformAction,

Services:
FrameGraph,

Exporting topic_tools
Services:

MuxDelete,DemuxList,DemuxSelect,DemuxDelete,MuxSelect, MuxA
dd,MuxList,DemuxAdd,

Exporting trajectory_msgs
Messages:

JointTrajectoryPoint,MultiDOF JointTrajectory,JointTrajectory,MultiDO
FJointTrajectoryPoint,

Exporting visualization_msgs

Messages:
InteractiveMarkerlnit,InteractiveMarkerPose,MarkerArray,Interactive
MarkerControl,Marker,InteractiveMarkerFeedback,MenuEntry,Intera

ctiveMarke
r.imageMarker,InteractiveMarkerUpdate,



arduino70%45 S LD ERK

IT.arduinoD7AYSLIFEZIZRBETNIELL DM, BHEE. ros
NV —UTHRIBLGLTH N\ —UTEETLH-0/\vr—URHI(C
arduinoD 74 L EEZDKYFDhIZHEFT 5,

J05 5 LR

noetic2 yo@T8:~$ arduino

#include <Servo.h>
#include <ros.h>
#include <sensor_msgs/JointState.h>

ros::NodeHandle nh;
Servo servo1, servo2;

void jointStateCallback(const sensor_msgs::JointState& msg) {
/lif (msg.position_length >= 2) { // .size() DXHYIZ _length Z{E
5
int angle1 = map(msg.position[0]*200, -200, 200, 0, 180);
int angle2 = map(msg.position[1]*200, -200, 200, 0, 180);

servo1.write(angle1);
servo2.write(angle2);
I}
}

Y TRIZANDERL
ros::Subscriber<sensor_msgs::JointState> sub("/joint_states",
&jointStateCallback);

void setup() {
nh.initNode();
nh.subscribe(sub);
Serial.begin(57600); // 57600bps

servo1.attach(9);
servo2.attach(10);



}

void loop() {
nh.spinOnce();
delay(10);

}

T5—0[E]E

ChatGPTD&RBAIZ&L B L. Thullptr I C++11 LI TEBA S -4
HETI A, Arduino IDE DT I7A4 LD C++ 1ZHEMH C++98 [ZHHTLY
HEEEEARHYET , TD1= nullptr NRFBINT . EILFIS—
[SE2TWET . IZE3TH D,

iR % &L T, sensor_msgs/JointState.h&, FTMHSHBEIh TS
ros/node_handle.h® % 5&(Z#define nullptr NULLZEEE T 5.

launchZ 74 JL D{E Rk

noetic3 yo@ T8:~/catkin_ws/src/my_robot/launch$ vi
servo_control.launch

<launch>
<node pkg="rosserial_python" type="serial_node.py"
name="rosserial_node">
<param name="port" value="/dev/ttyUSB0"/> <param
name="baud" value="57600"/> </node>
</launch>

VAT LET

noetic3 yo@T8:~$ roslaunch my_robot display_program.launch
UL,

noetic3 yo@T8:~$ roslaunch my_robot display_gui.launch
FEIHLTHS

noetic3 yo@T8:~$ roslauunch my_robot servo_control.launch

ZEHTD



SEDFE

7. servoEF =KD THAVRE

8. ERDHADIERK

9. ros noeticCHE M SN ST 05 S LDiEE I ZroslaunchTHESDH S
10. MERZH. 2RORNEBETD

-ggMIDEENZDVWT: RIGLTESDIEEI &, TR oL IHIBR

& £ Al
rosseriar arduino servo control

B

ros noeticlZFH LV T, rosserial Ci&E i L 1=arduinomM 55 —R & FlH L 1=
LYo FEEDpythonR TS FEIE L -Topick FTIZH—REEZ T
%, arduinoD Yy b7y I hnSEZTO09 5L, BETFIEEZHZ TS
LY,

(AL

#!/usr/bin/env python3

import rospy

from sensor_msgs.msg import JointState
import math

import time

def main():
# ROS/—F#1#i1t
rospy.init_node("sin_cos_joint_control")

#NT) B
joint_pub = rospy.Publisher("/joint_states", JointState,
queue_size=10)

# OAM U PRT— AV E—C DR TE
joint_state = JointState()
joint_state.name = ["joint1", "joint2"] # 31+ 4%



joint_state.position = [0.0, 0.0] # YEAA E [joint1, joint2]

# E8A (0.5Hz)

frequency = 0.5 # Hz

period = 1.0 / frequency # #

rate = rospy.Rate(50) # 50HzTIL—TE1T

start_time = time.time() # FAIREZI

while not rospy.is_shutdown():
# E@REZEZIRS
elapsed_time = time.time() - start_time

# AE%sin/cosiE TEH (AH: 0.5Hz)

joint_state.header.stamp = rospy.Time.now() # 24 LRAELT%
B

joint_state.position[0] = math.sin(2 * math.pi * frequency *
elapsed_time) # joint1: sinii&

joint_state.position[1] = math.cos(2 * math.pi * frequency *
elapsed_time) # joint2: cosii

#OaAVMNREE/NT )y a
joint_pub.publish(joint_state)

#EELIZL—FTRY)—T
rate.sleep()

if _name__ =="_main__"
try:
main()
except rospy.ROSInterruptException:
pass

(7RI

[ % : Gemini

## ROS NoeticIR1E TDrosserial Arduinol< k25 —A &l



ROS NoeticI® & TrosserialZ ALY TArduinol 2 s f-H—HRE—
4% . PythonR 7T EITEN B Topicl2E DLW THIEH T 5 FIEZE
LUTFIZRLET,

## 1. ArduinofBll ) # (&
##HE 1.1, Arduino IDED A AR—)LER—F DR E

- Arduino IDE#[Arduino® 2 R Y1 F([FE*h7E URL #HIBRLEL =]
A AM—ILLET,

- Arduino IDEZ#EEIL . **Y—JL > R—F > Arduino Uno** #&#iRL %
7,

- — )L > FR—bk** TArduinoN SN TS Y7 ILIR—RE&EIR
LET,

#iHHE 1.2, rosserial_arduino® /> A k—JL

- Arduino IDEDQ Ry F > S4T3VEAVIIIL—K > ZIPBERXDSA
JS51)%EM... #:EIRL. rosserial_arduinoDZIP77A/ILEZHEELTA
VAR—=ILLET,

- rosserial_arduinol&. ROSO AV A b— LB IC—#EITA 2V RAb—)LE
nNTWBEELHYFET,

HEHE1.3. U —RE—SDEER

- RE—SDESR@EEEFIERETIEIALUD)FArduinoD T2
BILED (Hl: 9B/E L) ITHEHELET,

- H—HRE—FDVCCEY GREILFR) ZArduinoD5VE U IZHERHRLE
T,

-H—FRE—FDGNDEY BEITIHZBEIXE)ZArduino® GNDE
VIZEHELES,

#### 1.4. Arduino R4y F

LI T DR yFEArduino IDE[ZaEF — & R—X kL. Arduino[ZZ 54
HET,

o+



#include <ros.h>
#include <Servo.h>
#include <std_msgs/Float32MultiArray.h>

ros::NodeHandle nh;

Servo servo1i;
Servo servoz;

void servo_cb(const std_msgs::Float32MultiArray& msg){
servo1.write(map(msg.data[0], -1.0, 1.0, 0, 180)); // joint1 D A E%
0-180(=Z #2
servo2.write(map(msg.data[1], -1.0, 1.0, 0, 180)); // joint2M HE%
0-180I=% 2
}

ros::Subscriber<std_msgs::Float32MultiArray> sub("joint_states",
&servo_cb);

void setup(){
nh.initNode();
nh.subscribe(sub);
servo1.attach(9); // joint1Z9&E > [T
servo2.attach(10); // joint2Z 10 E > [ ZHE i
}
void loop(){
nh.spinOnce();

delay(1);
8

#iH 2. ROSHI D # fis

HEHE 2.1, 1N T —D DERK

- catkin_ws/srclZF#EIL. LTDOIATUREERTL T/ —JOFERK
LFET,



“bash
catkin_create_pkg servo_control rospy sensor_msgs std_msgs

#HHE 2.2, Python R 2 TR D 1R

- servo_control/scripts T4 L2k JIZ, EEEDPython X 91 Tk (
sin_cos_joint_control.py) # & ELEY .
- RYYTHIRTIERZFELET,

“bash
chmod +x sin_cos_joint_control.py

#HHH# 2.3. BEN T 74 )L (launch774JL) DYERL

- servo_control/launch7T4LZkJIZ, LTTORAZBRDIaunchZ 741 )L (
servo_control.launch) ZEfLET,

xml
<launch>

<node pkg="rosserial_python" type="serial_node.py"
name="rosserial_node">

<param name="port" value="/dev/ttyACMQ"/> <param

name="baud" value="57600"/> </node>

<node pkg="servo_control" type="sin_cos_joint_control.py"
name="sin_cos_joint_control" output="screen"/>
</launch>

#H 3. R1TFIE

1. Arduino IDETRYyFEEERAH . ArduinoZFPCIZ#EKRLET .
2. 3—3FI)LE3DHE. FNEFNLUTOaATUREETLET,

““bash
roscore



roslaunch servo_control servo_control.launch
rosrun rqt_joint_state publisher rqt_joint_state_publisher #
joint_statesDEZ A fRIL T HHE

3. rgt_joint_state_publisherTjoint_statesDENZELL ., —RE—4
Msin/cosiEICEHE THKILEMHRALET,

#HH TR R

- Arduino® ') 7 JLIR— (/dev/ttyACMO) &R —L—k (57600) 1£. I8
BICEHLETERELTZEL,

-H—RE—ADBBPLELESIL. R yF LlaunchI7 7 ILIZED
TS,

- — RE—2DEEEHE L. R4y FHROmapB THRELTES
LY,

LEEDFIET. rosserial Arduinox AWLVTH—RE—2ZHIHTES(E
TTI,

[]% : ChatGPT
##H# **Arduino Z{E->T ROS Noetic + rosserial TH—HRZ &9 3
FE*

HHE . BT EHD

- **Arduino (Uno, Mega 7% &) **

- **ROS Noetic 1> A+—)LiEHDPC**

- **Arduino IDE**

- 4 —7RE—F—(SG90, MG996R 73 &) **
- **rosserial> 4 7' 5")**

SO IN—D A —**

#H **2. ArduinoD 2y b7y T



#HHE **(1) ROSEArduino D HE #**
%9, ‘rosserial_arduino’ #PCIZA > Ar—I)LLTEEFET,

“bash
sudo apt update
sudo apt install ros-noetic-rosserial-arduino ros-noetic-rosserial

RIZ., Arduino®S4751)ELT ros_lib” Z#EMLET,

““bash
cd ~/Arduino/libraries
rosrun rosserial_arduino make_libraries.py .

ZhiZ&Y. Arduino IDE T ‘ros_lib ANEREIREICHEYET,

sttt *+(2) ArduinoBRig

- P — R D R
-S54 (Ef) — Arduino @ D9 E>**
_*V/CC () — Arduino 0 5V**
_**GND (£) — Arduino ® GND**

### **3. Arduino M a—K**
Arduino TH—RZHET Ha—FEEZFET,

epp
#include <Servo.h>

#include <ros.h>
#include <sensor_msgs/JointState.h>

ros::NodeHandle nh;
Servo servo1, servo2;



115 —7R il 1 FR 0D B #1
void jointStateCallback(const sensor_msgs::JointState& msg) {
if (msg.position.size() >= 2) {
int angle1 = map(msg.position[0], -1.0, 1.0, 0, 180); // -1~1%0
~ 180 |2 Z
int angle2 = map(msg.position[1], -1.0, 1.0, 0, 180);

servo1.write(angle1);
servo2.write(angle2);
}
}

Y TRIZAINDERL
ros::Subscriber<sensor_msgs::JointState> sub("/joint_states",
&jointStateCallback);

void setup() {
nh.initNode();
nh.subscribe(sub);

servol.attach(9); / D9 E > 2 H —R i
servo2.attach(10); // D10 E (2 H —R iR
}

void loop() {
nh.spinOnce();
delay(10);

!

SRAD R
- ‘fjoint_states’ FE WY ZEEFL . Z{ELT={EZ 0~180° [CEHL T
H—REBHT,

- “'sensor_msgs/JointState’ @ “position[0] % “servo1” [Z.
“position[1]” & “servo2’ [Z% 5,



#HH 4. E{TFIE

HiH# (1) Arduinol= 1 — R £ ZE AT

1. Arduino IDE % i<

2. EEEDa—KZEBEEYRTITS

3. *Y—JL — ;h—FK — {EHJ BArduino (f5l: "Arduino Uno") &R
4.**)—)L — VYT ILR—b - FERT HKR—kI: /dev/ittyUSBO) =
R

5. *EFAAHRIVERLTTyTO—FR*

#HHHE **(2) rosserial ZFEE)**
A—3FIILTROATVREET,

““bash
roscore
BMDAE—3F)L T, Arduino ED) 7 ILBIEZEBTE,
““bash

rosrun rosserial_python serial_node.py /dev/ttyUSB0O

(ttyUSBO™ D ERS 1. “Is /dev/tty*” THESEL TELIAZLDZEFER)

#HHHE **(3) PythonR 9 T k&R
RIZ. Python RO TrEZETL, —HRHBBKOHERLET,

“"bash
rosrun <your_package> sin_cos_joint_control.py



Hit 5. EN{EREER
- — R0 M5 180° DI TR L—XIZEILNTULIVNIE R T ! *
- **siniiK s cos;R IZHE LN —R AN EN SOV REER

#HH 6. FS TV a—Ta4 T

#HHE **(1) rosserial AN &R TELHLV

“bash

Unable to sync with device; possible link problem or link software
version mismatch

- R R
- */dev/ttyUSBO" M#EREZEE
“bash
sudo chmod 777 /dev/ttyUSBO

- “serial_node.py’ DR—rZ N E>TLSMHEER (Is /devitty*)

#HE *(2) — RO BV LV
- ERRE
-EREHHLBY TSR (BVEER)
- *Arduinol2H— RO E UM IE LEHR SN TL S FER
- **PythonX21) Tk D “fjoint_states” MEITSNTNDEIMFTvo*
“bash
rostopic echo /joint_states

HUUT VRO T7 A — A= IR—E B L, B EL— M
e

#Hitt 7. FEDH

- **Python A7) FTrH Jjoint_states™ hEw % H1T**

- **Arduinoh® “/joint_states’ % 52+ HX > TH—7R % &l fE**
- **'rosserial’ &1L TROSEArduino% #fit**



- *B{ELE LB A (X, “rostopic echo /joint_states’ TT—4Z MR

M T. ROS Noetic + rosserial TArduino® 4 —R&IHMNTES1ET
TY !

[6] % : deepseek

ROS NoeticCrosserialZ £ AL TArduinoh s H—RZ &9 5 FIIE
ELTICSRLET . COFIETIE. Arduino® vy b7y 7T h i, Python
AV TR TCEBEINFFEVIETIZH—REZFIEHTE2ETORNES
BALET,

### 1. ArduinoD v r7v T

###H 1.1, Arduino IDEQ A A k—JL
£, Arduino IDEZ A2 A—ILLET , U TFTDAIVKRTIU AL
TEFEY,

““bash
sudo apt update
sudo apt install arduino

#iHHE 1.2. rosserial_arduino® 14> XA k—)L
ArduinoTrosserialZ A9 571=8IZ. ‘rosserial_arduino’ /Ny —T%
A R=ILLET,

““bash
sudo apt install ros-noetic-rosserial-arduino
sudo apt install ros-noetic-rosserial

#HH 1.3, ArduinoS 4 73 DA A—)L
Arduino IDEZRIZE. ros_lib 54T S EAVRAL—ILLET,



1. Arduino IDEZBEZFET,
2. Sketch™ -> “Include Library’ -> "Manage Libraries' ##{RLE T,
3. 74TFYIX =¥ Tros_libEREL. AV AM—=ILLET,

#HHt 2. Arduino R 7y F DYERL

UTDRTYFZEArdUinOIZEZRAHAET . CORTYFIL,
‘fjoint_states' cE WO ZEEERL . —RE—2—ZHIBLET,

“epp
#include <ros.h>

#include <sensor_msgs/JointState.h>
#include <Servo.h>

ros::NodeHandle nh;

Servo servo1;
Servo servoz;

void jointStateCallback(const sensor_msgs::JointState& msg) {
if (msg.name[0] == "joint1") {
int angle1 = (int)(msg.position[0] * 180/ M_PI); /| SV 7 U %#EIZE
2
servo1.write(angle1);
}
if (msg.name[1] == "joint2") {
int angle2 = (int)(msg.position[1] * 180/ M_PI); /| S T7 U %#EIZE
i
servo2.write(angle2);
}
}

ros::Subscriber<sensor_msgs::JointState> sub("/joint_states",
&jointStateCallback);

void setup() {
nh.initNode();
nh.subscribe(sub);



servol.attach(9); // Y —HR1&9BE V(K
servo2.attach(10); // H—R2%E 108 E > (2
}

void loop() {
nh.spinOnce();
delay(10);

}

#itit 3. ROSEID YTV T

##HHE 3.1, rosserial —/\— DI E)
Arduino&BIET B1=8IZ. rosserial—/\—ZEELE T,

““bash

rosrun rosserial_python serial_node.py _port:=/dev/ttyUSB0
_baud:=57600

"/devittyUSBO' [ZArduinoh\ i s TLV S R—hTY , IRIRITHLT
EELTESLY,

#iHH 3.2. PythonR Y1) TR D ET
RSN I-PythonR VI TFEETLET

““bash

python3 sin_cos_joint_control.py

Hi 4. RITHR

PythonR T MEITEIN D L, joint_states’ FE VI FEITIMN .,
ArduinoMCDrE VI EEFRL TH—HRE—2—ZH@EILET, —R
E—A—IEsiniE LcosiEICR-TEIETET,

#HHES. TR R



- RE—F—OBEHBEITEEL TSV, SVTUNCEAD
EHEF(IC, b —RE—S—DHBRBEEEZHBALGVIIIHEBL TS
LY,

- ArduinoEROSDBIENHEIL SN TIVSEEHERL TS BIE
DIFELNMENFEIF R—L—hFOR—FEEERERL TS,

Zh T, ROS Noetickrosserialz{& FL TArduinoh b4 —HRE—4—
#HET BTy ITATET LEL =,

arduino A4S S LIS—[ZDUL\T

B

arduino®7O45 S LEEJILRLIzECAH, FREDIS—MNEELELE=,
fERZEHFBELLET,
In file included from
/home/yo/sketchbook/libraries/ros_lib/ros/node_handle.h:43:0,

from /home/yo/sketchbook/libraries/ros_lib/ros.h:38,

from sketch_jan31a.ino:2:
/home/yo/sketchbook/libraries/ros_lib/rosserial_msgs/RequestParam
.h: In constructor
‘rosserial_msgs::RequestParamResponse::RequestParamResponse
():
/home/yo/sketchbook/libraries/ros_lib/rosserial_msgs/RequestParam
.h:72:39: error: ‘nullptr’ was not declared in this scope

ints_length(0), st_ints(), ints(nullptr),
A

In file included from /home/yo/sketchbook/libraries/ros_lib/ros.h:38:0,

from sketch_jan31a.ino:2:
/home/yo/sketchbook/libraries/ros_lib/ros/node_handle.h: At global
scope:
/home/yo/sketchbook/libraries/ros_lib/ros/node_handle.h:121:45:
error: ‘nullptr’ was not declared in this scope

Publisher * publishers]MAX_PUBLISHERS] = {nullptr};
A

/home/yo/sketchbook/libraries/ros_lib/ros/node_handle.h:122:47:
error: ‘nullptr’ was not declared in this scope



Subscriber_ * subscribers[]MAX_SUBSCRIBERS] {nullptr};
A
In file included from sketch_jan31a.ino:3:0:
/home/yo/sketchbook/libraries/ros_lib/sensor_msgs/JointState.h: In
constructor ‘sensor_msgs::JointState::JointState()’:
/home/yo/sketchbook/libraries/ros_lib/sensor_msgs/JointState.h:37:
39: error: ‘nullptr’ was not declared in this scope
name_length(0), st_name(), name(nullptr),
A

sketch_jan31a.ino: In function ‘void jointStateCallback(const
sensor_msgs::JointState&)'”:
sketch_jan31a.in0:10:22: error: request for member ‘size’ in
‘msg.sensor_msgs::JointState::position’, which is of non-class type
‘sensor_msgs::JointState::_position_type* const {aka float* const}’

[E % : gemini

ZDIZ—IL. C++11 TEAZINT= nullptr A, &% F=D Arduino IDE
0)://\’(7 E-Cliun. u&éhtb\fdb\f_&)l %Ebfb\i—;-o nU"ptr
. RILRAB3ERT=OIZFEHLNET,

[RE

Arduino IDE O EHWLWA—U320%0, 2V (MSD/REICK>TIE,
C++11 DHEEA T THILFTEIIZGO>TOEWNEEAHYET,

FRIRER
UTOFIRTHIEZFERTEHARMENHYFES .

Arduino IDE M /\—2 32

EEERAIET LUV A—23> D Arduino IDE 2L TWLVA I ESRL TS
W, HWLWAN—=230 T, C++11 Y R—FENTUWVEWRTEESEA B

UET . RIFIREARAN—ILTHILEHRELET,

VN FERTE (platform.txt):

Arduino IDE DAY Ar—ILT 4L IR IZ&H S hardware/<ih—k £ >/<

N—T 32 >/platform.ixt 77 ILVERELET . < R—F &> & </3—



D3av> & EALTLS Arduino R—RER—FEZED/NA—2 3|
KO TERYET, HIZIX. Arduino Uno DIHE X
hardware/arduino/avr/1.8.6/platform.txt M &34/ R([ZIEYET,

CDIF7ANZERE, LTDITEERLET,

compiler.c.flags=-c -g -Os {compiler.warning_flags} -std=gnu11
compiler.cpp.flags=-c -g -Os {compiler.warning_flags} -fpermissive
-std=gnu++11

HL -std=gnu++11 MEELBVNMEE X, EROKSITBRL TGS
LY, -std=gnu11 [ECDRIETI , C++D &I gnu++11TI,

#wmEE1% . Arduino IDE ZB#E1L TLEELY,

ros_lib M E#H:

ros_lib MELWN—230 DB E . nullptr ZFEALTLVSa—FREEN
TWAAEEEAHYET  ros_lib #HmF/N—TavICE#HTHIEER
LTLEEEW, 54T FIIRR—rhb ros_lib ZE#FHT HH . GitHub
NORFIRES D O—RLTA Y AR—ILLTLIESLY,

I—ROEE (BEFH):
FROFETERARLENES L., ros_lib DI—REEREETIHE
ARHYET, =1L, ChITHEShE LA, ros_lib DFEDT T
FrCEEN L EESNBAEEMAHDHTT,

nullptr 2> TULVAE % NULL [CEEHZAZET, aV/ (LT
S—%E@TEHREELAHYET . HIZIX.

C++

ints(nullptr) // T5—MFELTLSEFT
=

C++
ints(NULL)

[TBIELFT L. COFAETHENTLICHRT HEERYFE
A/O



JointStateMsize()TZ5—:

sketch_jan31a.ino:10:22: error: request for member ‘size’ in
‘msg.sensor_msgs::JointState::position’, which is of non-class type
‘sensor_msgs::JointState::_position_type* const {aka float* const}’
ZMDIS5—I(F. msg.position H float* B DRAL B THBHT=8. size() »
YYREF U T IENTELENIEERLTLVET , std:vector D &S
BAVTFERTHNIL size() EHVH T ENTEFTT M, GRS
VEATIETEFRE A

msg.position NEEFIDRIERIFITHADEH B
msg.position_length D &3G1L D) KNEETSEEF. TNEE ST
B DA XEMFTILENHYET . ELESDBERMN LGS
F. HoMLHROON-BEERTUET LM, HIDHETRIZER
BIDDLEINHYET,

NODFIEZER I CET. AVNRAMILIS—ERRTEREFT T B
BEMERRLUEWLE A X, Arduino IDE D/N—2 3> AL TWVSR—
R.ros_lib D/N—23 i E DFMBEREZBHRA TNV ZIT5HE. &Y
RFELRTRNAANTEET,

[ % : ChatGPT

I5—AytE—UFMBMTHE. EITUTO2OOMENFEELTINSS
ERHLMYFET,

### **1. ‘nullptr’ was not declared in this scope**
IO REERT

error: ‘nullptr’ was not declared in this scope

**%:**

‘nullptr’ (& C++11 LI TEA SN I-#EETT A, Arduino IDE DT
THILED C++ ZHEMN C++98 [T TWS A REMEAHYET ., TD 1=
& “nullptr NEBRFINT . EIFIS—IZHL>TNET,

ERIRSE



UTDELLMZERAL TS,

1."NULL' IZEZ#% 2 Cnullptr & "NULL” OESX UK E)
-'ros_lib’ DA—FE#FETEET SO IEIEHETT A, BRI MlE
FHYET,
- “nullptr — "NULL® [ZZ &
- {51

“epp
int *ptr = nullptr;

z

“cpp
int *ptr = NULL;

[CE®E,

2. Arduino IDE T C++11 #HB%ht 3 5%
-ino 7ML DR EEIZLLTEBM:

“cpp
#define nullptr NULL

- CNIZKY “nullptr & "NULL' [CEE#Z TV /SAILATREICRYE
ERS

#i## **2. ‘size’ is not a member of ‘msg.position’™*
LSSk

error: request for member ‘size’ in
‘msg.sensor_msgs::JointState::position’, which is of non-class type
‘sensor_msgs::JointState::_position_type* const {aka float* const}’

**JE:**
‘msg.position’ MY RARORGA—T(I%EL, *BEEHRA 42 (float*’)**
[2HE2TLNBT=8. ".size() ZERATERLY,

RRIRSE



K YIZ "msg.position_length” ZE AL TLIEELY,

MEERN(Z5—DHAHa—F)™

~cpp

void jointStateCallback(const sensor_msgs::JointState& msg) {
if (msg.position.size() >= 2) { // « .size() [FFEZ LY

MEEE
cpp
void jointStateCallback(const sensor_msgs::JointState& msg) {
if (msg.position_length >=2) { // .size() DHXHYIZ _length #fES

“position_length® [&. ‘rosserial” @ “sensor_msgs::JointState™ #*v
=TT HRINDREERT I4—ILRTT,

#H RIS IED—R
LT DIEEZ Arduino R479F (C.ino” 774 L) ISERAL TS,

~cpp
#include <Servo.h>

#include <ros.h>
#include <sensor_msgs/JointState.h>

ros::NodeHandle nh;
Servo servo1, servo2;

void jointStateCallback(const sensor_msgs::JointState& msg) {
if (msg.position_length >=2) { // .size() DK YIZ _length #{E>
int angle1 = map(msg.position[0], -1.0, 1.0, 0, 180);
int angle2 = map(msg.position[1], -1.0, 1.0, 0, 180);

servol.write(angle1);
servo2.write(angle2);
}
}



BT RS54 INDIERK

ros::Subscriber<sensor_msgs::JointState> sub("/joint_states",
&jointStateCallback);

void setup() {
nh.initNode();
nh.subscribe(sub);

servo1.attach(9);
servo2.attach(10);

}

void loop() {
nh.spinOnce();
delay(10);

!

### ***ﬁﬂ**
LEDEBETENLRIS—IIF#EETHIET TT A, HL nullptr O
F—WFEERETDHEE. LTOFELEHL TS,

HHHE **ros_lib DB A R
LY ros_lib ZBIBRL T, FILWWA—U3 0 F MG T HIETHRIRT D
ATREMENHYET S

“bash
rm -rf ~/Arduino/libraries/ros_lib
rosrun rosserial_arduino make_libraries.py ~/Arduino/libraries

HHt R LD
1. "nullptr AEZ LY - NULL' [CEZFH#Z 50 . C+H+11 ZHFE



2. 'msg.position.size()” [¥{EZ 4LV — ‘'msg.position_length’ [ZZEE
3.'ros_lib’ Z&#FICTHETIS—ARIET HAIEEMEHY

COHETHLTA TS !

[6]% : deepseek

ZDIZ—IE, Arduino® 705 S LEE LR T BIRIZ, C++DIZHEMEE
THD nullptr KB IN TULVEWL=HIZEELTWVET . nullptr (&
C+H+MMUBTEASNF—T—R T NULLRA U A2ZR T =HIZE
BEnEzT, Arduino® TIAILEDIAV R4 SR ETIE. C++11LLEED
HEENAB > TULWVEWNEAAHYET,

HH I5—DIREA

1. * nullptr AFBE SN GV T5—AyE—T2kDE, nullptr AR
A—THTEESINTUVVEVNEWSIS—AEBERELTVET .
(F. AV NASHC+H+MLUBDEEZFAL TLVELH T,

2. *AUNEH DT VERITF5—** "sketch_jan31a.ino’M 10T B T.
‘msg.sensor_msgs::JointState::position’ @ 'size’ A /N ZTF VAL &
SELTWET A, “position MRS V2B TH B8, V5 RABTIEAL
ELVSIS—RELTLET,

Hit fRIR K
1. *C++1MLUBEDEELXTHNIZT 5

Arduino IDETC++11 LI DIZEZFMICTHICIE. L TOFIEZE
HLTLESLY,

- **Arduino IDED &R EF L H**:
1. Arduino IDEZRZE% 9,
2. 774 > REBHRE #ERLET,
3 ERE AT CKYHMLERERTT S : a0\ ITFIvy
EANET,
4.° A INAS5D TS5 T -std=c++11°ZEBMLET .

- **platform.local.txtZ #m &£ **:
HLERDAETHERLGWSESE. platform.local.txt' Z##R&EL T
C+H+MZEZEMITTAHIEDBTEFT,



1. Arduino® 4> A +— LT 4L 2N ® hardware/arduino/avr/’
T4L Y1 platform.local.txt 77/ ILEERRLET .
2. U TDOT%EEMLET:

compiler.cpp.extra_flags=-std=c++11

2. * nullptr DR HYIZTNULL ZFEHT 5
HLLCHMZEBIICTELLMGS. nullptr DK HYIZTNULL ZfE A

FTEHLSTA—FEBIET DL TEFT , 2120, CNIF—BFHI7%fE

RETHY.CH++1MLUBEDOHREZFERAT LI LEHELET,

cpp

ints(NULL),
publishersf]MAX_PUBLISHERS] = {NULL},
subscribersf]MAX_SUBSCRIBERS] {NULL},
name(NULL),

B MAVNERDT I ERAFEEBIET 5
‘msg.sensor_msgs::JointState::position' BNRA 2B THEIHA .
'size’ AV NIZT I RT B=OI1ZIE, BUGEHETRAVEET)I7
LYRTBULERHYET , BHIZIX. 'msg.position’ NEEFIDIGE .

DRIEWIFT DA EFETHRL TS,

“cpp
int length = sizeof(msg.position) / sizeof(msg.position[0]);

HHE FEO
CDIZ—IEFEICCHHNLIZEDHEEN B MIZHEO>TLVEL=HIZHAE
LTWET, C++1MEEZIZT DD, nullptr 2 NULL' ICEZHBZ 5 &
THRRTEET . = AUNEROT7T I EAAZLHERL., BUHA
ETT—ARIT7IRRTBHIITEBIEL TS,
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