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Raspberry Pi 4B Installing Ubuntu 18.04.4 & ROS and Testing Laser

Radar

Note: Raspberry Pi is not supposed be connected to laser radar when starting it,

otherwise it can't be activated.

Hardware:

Raspberry Pi 4B, over 8G card, HDMI cable, power supply, ethernet cable, mouse

with USB, keyboard

Software:

SD Card Formatter . Win32Disklmager. WNetWatcher. PuTTY. WinSCP

Download link for software:

https://1drv.ms/u/s!ArhgRvK6-RyJhVORWRBqgD6gKMxv?e=J5WV1b

Raspberry Pi Ubuntu 18.04.4 64-bit mirror system:

https://ubuntu.com/download/raspberry-pi/thank-you?version=18.04.4&architec

ture=arm64%20raspi3

1. Format SD card by SD Card Formatter
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B SD Card Formatter X
File Help
Select card
| &:\-pr_soor 2
Refresh
Card nformaton
Tive me S
Capacity 7.21G8
Formatting options
®) Quick format
O Overwrite format
[ o format sze adjustment
Volume label
.PI_BOOT
=]
SD Logo, SOHC Logo and SDXC Logo are trademarks of SD-3C, LLC.

2. Burn ubuntu 18.04.4 64-bit mirror to SD with Win32Disklmager

% Win32 Disk Imager - 1.0 - u X

Inage File Select the image of Ubuntu 18.04.4 Device

I[G:\] -

Hazh SD card

EHu:-ne ¥ | Generate Copy

F. imz/ubuntu—18. 04, d—preinstalled—server—armbd razpi3. img|

[] Read 0nly Allocated Fartitions

Frogress

Caneel Read Yrite Verifiyr Only Exat

Waiting for a task.
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3. Open the “boot” folder after burning, add a empty file named

SSH( You can use Notepad of the window to create new files SSH , then delete

1] . tXt”)

=l B < | system-boot (Gi)

Bl =7 #= =B

u =SHEE % B x Eﬁ @ms - @ BT - Eﬂﬂ)ﬁ&
[7] #amitrimn=t 1] il - oF SRR
s BaE SRE Ep =X HE B =7 DEaEE
P M i T lpEmEx B
BRAR iR E T
N TR 75| [ 2 e
- I - paEE £ H
" (] bem2837-rpi-em3-io3.dtb 2020/3/24 6:24 DTB i 20 K8
| =m * [7] bcm2837-rpi-cm3-io3.dtb.bak 2020/3/24 6:21 BAK % 20 KB
4= #1 [ bootser 2020/3/24 6:24 FERART ELEl
B 3o * [7] bootscr.bak 2020/3/24 6:21 BAK i 3KB
=S B|E » [] bootcode.bin BIN 32 2 KB
[E btcfg.oxt STAERS 1KB
& WPspi B bemd.xt S 1Ke
o [ configne b | 2KB
Pons [ fixup.dat DAT Ixi 7 KB
B W [ fixup_ed.dat DAT i 3KB
= [ fixup_db.dat DAT 32l 10 KB
- [ fixup_x.dat DAT zf# 0 KB
ER [ fupd.dat DAT 37 6KB
+ = 3 18:37 DAT zf4 3KB
b E5 2020/2/3 18:37 DAT 374 9 KB
[ ) 2020/2/3 18:37 DAT {4 9 KB
2. Windows10 1909 (©) 2020/3/24 6:24 SeERERT 25,103 KB
- ©) 2020/3/24 6:21 BAK 3§ 25,041 KB
e 2020/2/3 18:37 o3 1KB
= S E) 2020/2/3 18:37 i 1K8
- AR 3 e 37c 1k8
= system-boat (G)) besc ] 1KB
- UZ(H) i 2 KB
0 KB
- system-boot (G)) e -
ELF i 2811 KB
overlays - ELF 32 670 KB
= U () [ start_db.elf ELF 37f% 4742 KB
¥ [ start xelf ELF 30 3704 KB

4. Insert SD card into Raspberry Pi 4B

5. Wire Raspberry Pi with power and ethernet cable, wait for 1 minute,

open WNetWatcher software, look up ip address of Raspberry Pi(just

disconnect Raspberry Pi and open WNetWatcher to search, if you don’'t know the

Mac address of Raspberry Pi or which ip address searched belongs to, there will

be detection time on the right side of the interface. Connect to Raspberry Pi again,
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check by WNetWatcher. Then the detection frequency of Raspberry Pi is less than

the IP tested on other devices, record the ip and mac address of Raspberry Pi.

6. Log in via PUTTY, the default name and password are ubuntu, need
to modify the password. (log on firstly, next to enter “ubuntu”, then change

into the password you set).

Interface of PUTTY

2 PuTTY Configuration ? x
ey Raspberry pi IP address
- Session | Baic options for your PUTTY session
'j TE"" I..oglging Specify the festination you want to connect to
- ?i-'-mhl’:rbuard r P address) Part
. Bel 192.168.1.125) 2 |
- Features Connection type:
= Window {J)Raw () Telnet () Rlogin @ S5H () Serial
?;Eea!ance Load, save or delete a stored session
- Behaviour :
... Tranglation Saved Sessions
- Selection | |
Cnlcyrs Default Settings T
=~ Connection WinSCP temporary session —
i e e
.. Prooy
... Telnet Delete
. Rlogin
- SSH
S Close window on ext:
() Mways (Never (@) Only on clean exit
ot ][ ot o] s
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Page pops up after logging in successfully

EP ubuntu@ubuntu; ~ — O X

7. Installing ubuntul8.04.4 Desktop

Continue to operate the following command by PuTTY, WIinSCP is recommend so

that you can have access to system file of ubuntu

Log in ubuntu via WinSCP
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il Mk i Comrails Beezan Onis amble Halp
-3 | £ Queue ~ Transler Settings Default - -

& New Session

Bl Deskto ~ E -

-EEOE | % = - ; - - Cind L
Properties i | s = Edit ~ #& 0 =rties | New =

C\Users\Administrator\Desktop),
o B Lagin e >

Name Size| Owner

B i Newsiz Session Select SCP

CodhgBox Hile protocol:

e C——
keyboard
keyesmakey_p

Host neme: Port number:
[192.168.1.125 |

keyesMekey
MAX30102 User nzme: Password:

microbitzh 3 |ubunt|.
ros_comm-release-... e = p— |v

scratch3_hello world

srratch3_keyesmakey

Scraich{EfR

sketch_ mar16a

tank game

=

FHiEpEAT

ez 5 = i
5] Adaobe Illustrator C... 3kg| | Toos -| | Manage ¥ Login ! Close | Help
S Advanced IP Scann... 2KE HEEEER TG
f®arduno.exe - tei.. 2KB HHEAT 2019/12/:
Eardu no.zip 489,874... zip Archive 2020/3/1¢
=] emdine.bt 1KB AT 2020/3/2:
=] config.ot 1KB e 2020/3/2:

=] desktop.ini 1KB ESLE 2019/12/¢ ¢
L4 >

0 B of 636 MB in 0 of 50

Nt rrnnartad

After logging on successfully, as shown below
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B ubuntu - ubuntu@192.168.1.125 - WinSCP - o x
FBL) FOM) TP &S0 S5 BEMO) TR #|EH)
& B m l@ & 5B - EHIET BEA - 2-
 ubuntu@192.168.1.125 X [ HESE AEEETFubuntufiEin
maE -8 BEEAE| % BERE D |
s =B &iE -2 > £ - = BB == B wE -
Ci\Users\Administrator\Desktop\ fhome/ubuntu/
= o ERIE= . A ERE R AEE -
] KDO0O3 /MEEEFRY... 160,537.. WPS PDF S7& 20: || =ik 2020/2/3 18:38:31 rwxrxrx root
S Keil uVisionS.LNK 1KB HEEAE 202 «cache 2020/3/24 5 [ ubuntu
[Blkeyestudio modulejs  21KB JavaScript 30 202 «config 2020/3/24 311 rosrwoex ubuntu
] kkico S64KE Bt 202 grupg 202073 uburtu
@LED_lest‘Zip 1KB zip Archive 20z Jocal 2020/3/24 3 ubuntu
[] MassStorageDevice... 2KB PTFX# 201 pescl0 2020/3/24 3 rwxrwxewt ubuntu
5| MassStorageDevice... 1KB AR 201 ros 2020/3/24 5 ks ubuntu
ElMicrosoft Edge.nk 2KB HEAR 201 .ssh 2020/2/3 [ e ubuntu
i Mixly.exe - A 1KB R 201 Deskiop 2020/3/24 3:17:48 rwxrxr-x ubuntu
Emixly.ico 67 KB Bim 201 Documents 2020/3/24 3:17:48 rxrxr-x ubuntu
r:rsi:omm-re\ease-‘.. 4KB gz Archive 20z Downloads 2020/3/24 3:17:48 FWXT-Xr-X ubuntu
U SSH O0KB ri 201 Music 2020/3/24 3:17:48 FWXT=Xr=X ubuntu
HSublimeText 3Ink 1KB A= 20z Pictures 2020/3/24 3:1T:48 WXr-Xr-x ubuntu
#visual Studio Code.. 1KB ESEE 201 Public 2020/3/24 3:17:48 rwxr-xr-x ubuntu
[ wpa_supplicant.conf 1KB CONF X 202 Templates 2020/3/24 3:17:48 rwxr-xr-x ubuntu
2K8 202 thinclient_drives 2020/3/24 3:27:06 ot ubuntu
564 KB 202 Videos 2020/3/24 3:17:48 rwrxrx ubuntu
1kB 201 || /[ .bash_history 1KB 2020/3/24 6:53:29 Feeeeees ubuntu
2KB HRER 201 || [ .bash logout 1KB 2018/4/4 18:30:26 rwer—r-  ubuntu
[ SelrEsmtwps 68KB WPSIF 3o 202 ||| [ bashrc 4KB 2020/3 1 rereere ubuntu
 AEInk 2KB AR 202 || 1 drare 1KB 2020/3/24 3 rweror- ubuntu
pe 5 [ 1CEauthority 2KB 2020/3/24 5 e ubuntu G
0B/636MB. 0/50 0B/105KB, 0/28
& scp 0:01:05
By Desktop - ubuntu@192.168.1.125 - WinSCP *
Local Mark Files Commands Session Options Remote Help
FH B2 £3 synchronize Bl = Ef Queus = - Transfer Settings Default -
& ubuntu@192.168.1125 X G New Session — Click to open the terminal
[ Deskto ~ (= - [F] - - - BREQ S| ubunty (2 - [ - ] B (D & [, Find Files | T
T : , =2 S e B New - [
Thomefubuntuf
~
Name Size Type Changed * || Name Size Changed Rights Owner
+ Parent directory 2020/3/2¢ . 20204273 18:38:31 PWXF-XF-X root
CodingBox g 2020/1/9 «cache 2020/3/24 9:27:33 (R ubuntu
helloworld_p g 2020/1/8 config 2020/3/24 %:27:31 rwxrwxr-x  ubuntu
keyboard prgl=s 2019/12/1 .gnupg 2020/3/24 1:33:39 WK--==== ubuntu
keyesmakey p i 2020/1/8 Jocal 202043724 3 PWXF-XF-% ubuntu
keyesMekey hrg == 2020/3/1: pescll 2020/3/24 3:46:59 rwxrwxrwt  ubuntu
MAX30102 gl =3 2020/3/2¢ ros 2020/3/24 8:13:09 W -X ubuntu
microbit’ e I 2019/12/1 iz 202043724 8:12:31 rwxrwxr-x ubuntu
ros_comm-release-... == 2020/1/1¢ .ssh 2020/2/3 18:38:32 K- ubuntu
scratch3_hello_world g =] 2020/1/6 thumbnails 2020/3/24 8:15:1 rwxrwxr-x  ubuntu
scratch3_keyesmakey = 2020/1/6 catkin_ws 2020/3/24 7:46:00 rwxrwxr-x  ubuntu
Scratch{Em It 2020/1/1< Desktop 2020/3/24 8:17:08 PWXT-XT-X ubuntu
sketch_marl16a Bl = 2020/3/1¢ Documents 2020/3/24 3:17:48 WX -XF-X ubuntu
tank_game = 2020/1/3 Downloads 2020/3/24 3:17:48 PWXF-XF-X ubuntu
& g == 2020/3/5 Music 202043724 3:17:48 WXF-XF-X ubuntu
=izt iav i) pra =] 2019/12/1 Pictures 2020/3/24 3:17:48 WXE-XP-X ubuntu
=L JoiE= 2020/3/5 Public 2020/3/24 3:17:48 TWXE-Xr-X ubuntu
I,J Adobe lllustrator C... 3KB BHEEAR 2019/12/¢ Templates 202043724 3:17:48 PWXr-Xr-X ubuntu
EAdvanced IP Scann... 2KB BEEAR 2019/12f: thinclient_drives 2020/3/24 3:27:06 rancrwsr -t ubuntu
@arduino.axe - fHE. 2KB BEEAR 2019/12f: Videos 2020/3/24 3:17:48 WO -Xr-X ubuntu
(Farduino.zip 489,874... zip Archive 2020/3/1¢ [ .bash_history 2 KB 2020/3/24 %:16:45 [ ubuntu
cmdline.txt 1KB Srdor 2020/3/2: D bash_logout 1KB 2018/4/4 18:30:26 FU-r--r-- ubuntu
config.txt 1KB ICEC0E 2020/3/2: D bashre 4 KB 2020/3/24 7:46:09 PW-F=-F-- ubuntu
desktop.ini 1KBE EERE 2019/12/¢ ¥ D dmrc 1TKB 2020/3/24 3:17:46 rW-r=-r-- ubuntu
= & [3 1rEsithnit, 2R ININIDITIA QDAL = bt
0 B of 636 MB in 0 of 50 0B of 598 KB in 0 of 31
a scP 0:00:03
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Enter the following command at the terminal to install ubuntu desktop:

sudo apt-get install xubuntu-desktop

Wait for about an hour

8. Installing ROS
Just like installing on the ubuntu 18.04 of the virtual machine.

(1) Set up the source of ROS

sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu $(Isb_release -sc)

main" > /etc/apt/sources.list.d/ros-latest.list'

(2) Set up key

sudo apt-key adv --keyserver 'hkp://keyserver.ubuntu.com:80' --recv-key

C1CF6E31E6BADE8868B172B4F42EDG6FBAB17C654

(3) Update

sudo apt-get update

(4) Install the full edition of ROS desktop
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sudo apt-get install ros-melodic-desktop-full

(5) Resolve dependence

sudo rosdep init

rosdep update

If sudo rosdep init shows errors, rosdep is not internal command:

Next to install: sudo apt install rospack-tools

rosdep update goes wrong, execute “rosdep update” again

(6) Adding environment variables

echo "source /opt/ros/melodic/setup.bash™ >> ~/.bashrc

source ~/.bashrc

(7) Some handy tools for installing Ros

sudo apt install python-rosinstall python-rosinstall-generator python-wstool

build-essential

(8) Running turtle robot
A display is needed, connect HDMI cable to screen, log in and enter the interface

of ubuntu
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Open the first terminal, enter: roscore

Open the second terminal, enter: rosrun turtlesim turtlesim_node

Open the third terminal, enter: rosrun turtlesim turtle_teleop key

choose the third terminal, then control the turtle robot by tapping direction icons

on keyboard.

9. Testing Laser Lidar ( Lidar:YDLIDAR type:X2L)

(1) Create a directory file

mkdir -p ~/catkin_ws/src

(2) enter src folder via cd command

cd ~/catkin_ws/src

(3) create a workspace

catkin_init_workspace

(4) back to catkin_ws directory and compile

cd ~/catkin_ws && catkin_make

(5) Add “catkin” environment variable in ~/.bashrc folder, and make it valid
1
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echo "source ~/catkin_ws/devel/setup.bash” >> ~/.bashrc

source ~/.bashrc

(6) Enter src directory, copy the engineering work package that corresponds to

laser radar type of ydlidar in the scr directory of ROS workspace.

Download Link:

https://1drv.ms/u/s!ArhgRvK6-RyJhV6uyGOE98WVAjrj?e=N54Kko

Method (1) Open WInSCP to find the created catkin_ws directory. You need to

right-click to refresh it.

As shown below:
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By ubuntu - ubuntu@192.168.1.125 - WinSCP X
ML) HREM) ZHHF) @0 2E(ES) ERO) TR EEH)
HEEEs BE & & @ - IR SA & -
I ubuntu@192.168.1.125 X G HFESE
msEE -&-0- BEOZ|% wbunty - [ - [~ = - BE0 & B |
£ e - e FE - X ALy e BT o -
CA\Users\Administrator\Desktop), fhomejubuntu/
e Fob g BrE A|lsx Foh B R BEE '-
extension-managerjs 20 KB JavaScript i 2020/1/3 el 2020/2/3 18:38:31 ruxrxrx oot
| Jindexjsx 13K JSX i 2020/1/6 2020/3/24 - ubuntu
3] KDO0O03 (MEZFIL. 160,537.. WPS PDF 3% 2020/1/1¢ 2020/3/24 rwxrooax ubuntu
S8 Keil uVisionS.LNK 1KB  BEEss 2020/3/2 2020/3/24 ruxe-- ubuntu
keyestudio modulejs  21KB JavaScript 3% 2020/3/1: 2020/3/24 3:17:4 ruxrxrx ubuntu
[ eico 564 KB EitR 2020/1/7 2020/3/24 3:46:59 rwxrwowt  ubuntu
(B LED testzip 1KB  zip Archive 2020/3/2¢ 2020/3/24 5:36:34 rwxrex ubuntu
| ] MassStorageDevice... 2KB PTF3T 2018412/ 2020/2/3 18:38:32 Fue=-eee ubuntu
5] MassStorageDevice... 1KB Scaso 2018/12/: 2020/3/24 7:46:00 ruxrvocex ubuntu
T Microsoft Edge.Ink 2Ke pEEAR 2019/12/¢ Deskiop 2020/3/24 3:17:48 rwxrxrx ubuntu
TH Mixly.exe - HHA=S.. 1KB BEAR 2019/12/¢ Documents 2020/3/24 3:17:48 XXX ubuntu
[ mixdy.ico 67 KB EHR 2019/12/ Downloads 2020/3/24 3117:48 ruxr-xr-x ubuntu
ros_comm-release-... 4KB gz Archive 2020/1/1¢ Music 2020/3/24 3117:48 rwxr-xr-x ubuntu
[ ]s5H OKB oi¥ 2018/12/: Pictures 2020/3/24 3:17:48 ruxrxr-x ubuntu
Fdsublime Text 3.nk 1KE pEEAR 2020/3/1: Public 2020/3/24 3:17:48 ruxrxrx ubuntu
A Visual Studio Code. 1KE HEHEAR 2019/12/¢ Templates 2020/3/24 3:17:48 ruxrxrx ubuntu
[ wpa_supplicant.conf 1KB CONF Xf% 2020/3/1¢ thinclient_drives 2020/3/24 3:27:06 ruxrwxrt ubuntu
WPS 2012.Ink 2KB fEEAR 2020/1/17 Videos 2020/3/24 3:17:48 rwxr-xr-x ubuntu
=lx-128jpg 564 KB JPEG B 2020/1/7 [ .bash history 1KB Fweeeees ubuntu
> EEAEInk 1KE  fEEsst 2019/12/1 || [ .bash logout 1KE ubuntu
D REEERSInk 2KB BEAR 2019/12/1 [ .bashrc 4KB ubuntu
| SeaussmBwps 68 KB WPSIF kS 2020111¢ || [ .dmre 1KB 2020/3/24 ubuntu
HAZInk 2KB HEEAT 2020/1/3 [].ICEautharity 2KB 2020324 ubuntu
¥ ||| profile 1KB  2018/4/4 1 ubuntu
< > T sciabn =i baatins eaies N 2020/204 1.27.47 sbinty b
0B/636MB. 0/50 0B/105KB. 1/29
& sCP 0:16:40

Click to enter the src folder, drag the downloaded engineering work package that

corresponds to X2L into it directly, as shown below:
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Method (2)

enter into src folder via cd command, copy the file of github by git

cd ~/catkin_ws/src

git clone https://github.com/YDLIDAR/ydlidar_ros

cd ydlidar_ros

git checkout X2L

B src - ubuntu@192.168.1.125 - WinSCP *
Local Mark Files Commands Session Options Remote Help
[ 52 53 synchronize M &2 B & Bl Queue - Transfer Settings Default -
& ubuntu@192.168.1.125 x E{ MNew Session
-Desklo'g" v Iljﬁlm@ B src 'E" o=~ z @@mg [©), Find Files B
» |§ Download - 4 é E‘g Properties 9 New - =
C\Users\Administrator\Desktop', I[homfub&mmfmk?n_ws,’srd I
Name . Size Type Changed * || Name Size Changed Rights Owner
e Parent directory 2020/3/2¢ L 2020/3/24 7:46:00 rwxrwxr-x  ubuntu
CodingBox gl = 2020/1/9 2020/3/24 T:51:24 FWXF-XT-X ubuntu
helloworld_p g 2020/1/8 (7] CMakelists.bet 1KB 2020/3/24 7:45:31 rwxrwxrwx  ubuntu
keyboard a3 2019/12/1
keyesmakey p Srfes 2020/1/8
keyesMekey i 2020/3/1:
MAX30102 it 2020/3/2¢
microbithZE = 2019/12/1
ros_comm-release-... == 2020/1/1¢
scratch3_hello_world i 2020/1/6
scratch3_keyesmakey peit 2020/1/6
Scratch{Em@ a3 2020/1/14
sketch_mari6a gt == 2020/3/1¢
tank_game g 2020/1/3
Farid it 2020/3/5
FEIEERE ST 2019/12/1
BR i 2020/3/5
,J Adobe lllustrator C... 3KB HuEA 2019/124¢
EAdvanced IP Scann... 2 KB BHEEAIL 2019/12/¢
5B arduino.exe - B3, 2KB HEEAT 2019/12/:
= arduino.zip 489,874... zip Archive 2020/3/1¢
= emdlinetxt 1KB Sraors 2020/3/2:
=] config.xt 1KB Srasriy 2020/3/2:
£ desktop.ini 1KE EEES 2019712/ ™
£ >
0B of 636 MB in 0 of 50 0Bof50Bin1of2
& scp 0:03:45
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cd ../..

(7) Compile and generate ydlidar_node and ydlidar_client.

Enter the following command:

catkin_make

(8)Connect laser radar to Raspberry Pi

Wire correctly, the interface of the data cable is connected to the USB port of the

Raspberry Pi

(9) Create the serial port alias [/dev/ydlidar] of YDLIDAR

roscd ydlidar/startup

sudo chmod 0777 *

sudo sh initenv.sh

(10) Run ydlidar_node and ydlidar_client

Open a terminal and run:

roslaunch ydlidar lidar.launch

Note: errors appear when running the above command because you don’t find

the serial port of laser radar, just execute the command of step 9 again, then act

1
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the following command. If still don’t work, close the terminal and restart, go to

the path:cd ~/catkin_ws of catkin_ws, then execute the step 9.

As shown below if you make it.

g?fhomefubumtufcatkin_ws,.v'src,.v')rdlidar_ros—X2L/'|aunchf|idar.\aunch httpi//localhost11..  — a X

Open the second terminal and run:

cd ~/catkin_ws

rosrun ydlidar ydlidar_client

The date is output, as shown below:
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£ ubuntu@ubuntu: ~/catkin_ws - [m} X

(11) The floating-point graph scanned by lidar appears

A display is needed, enter the ubuntu desktop and open the terminal

Enter catkin_ws folder

cd ~/catkin_ws

Enter the command:

roslaunch ydlidar lidar_view.launch

“enter”, after a while, the floating-point graph scanned by the laser radar will

appear. As shown below:
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