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1. it 4R

1.1 Gmapping SLAM

Gmapping & — M2 2D OG5 1548 H RBPF(Rao-Blackwellized Particle Filters)
BESER e s A B 1Y) SLAM Bk . Gmapping RJ DASZE M4 2 5 Y IR 3
K, st R ED, BB RS, SBOGTE B RER B K. K
1 7% Gmapping 1T B 115 & .

_—— e o
I I
| Gmapping Topic :
I
I I
| I
| Itf |
| [t ftf_static |
| (tfitfMessage) I
| (tf2_msgs/TFMessage) |
/slam_gmapping/entropy |
: (std_msgs/Float64) |
| slam_gmapping :
| |
| /map_metadata |
[ (nav_msgs/MapMetaData)
| /scan |
| (sensor_msgs/LaserScan) :
|
| Imap |
| (nav_msgs/OccupancyGrid) |
| I
| |
- - |

1 Gmapping Topic

1.2 AMCL E{i

AMCL(adaptive Monte Carlo Localization) &M 2D £ ah#1 2% N\ HIMEZR 2 fir
RE, BT HEMN (B KLD KA SR RIEE N 7%, A LURYE O H
R T I8 R AR HE AL A AL E . AT DU Al B A8 A AEH B AR PR R T IEA, 5
i BREHIE E e A AE AT, MO T BLRE O A @k R A sl
/odom_frame j/base_frame Z [A]AAFRAZ T 5 AMCL 1] LAt /map_frame.
/odom_frame 5 /base_frame X [A]ffJALFRARH, ] 2 & AMCL )AL BRAE 5] . AMCL
fif ok T HLES NGRZR IR, &2 AE R IR TATTIR 350 70 R SR PR AR R B e, 7E 4 )



P EHT AR SR R TR B TR, RO AT IR = LA e 22
ALAFEN TR, PLUnX sk 7 AR e — B T, IR BRI A 2 (R
2, AR BT B —E T

Odometry Dead
Drift Reckoning

I |
I I
| |
| |
| I
| I
| |
: /map_frame % ;ranSIat.lon /odom_frame TrénSIatfon /base_frame :
| nentation Orientation |
I I
I I
I I
I I
I I

- — e

Kl 2 & AMCL AL FRAS #
1.3 Dijkstra £ /&R

Dijkstra 2% 245 JA B A2 LRI B9 520925, Dijkstra 503255 I —ANTH 31 H 4 %75
MR R R R R A R AR, R R A A E R R B AT 1R . Dijkstra
SRR B R MG AR PR, R SO SRR SR , AR T B 4A R B Bl
BT il T A B AR a, BRI R BA AU IE. Dijkstra HIERRAR B0
3 (1) fiis.

1.4 TEB FEPEEMR

TEB %52 R RI 5%, TEB B2 5T R4 R R A2 0K 2 AE s i
WIMGIR AT G B2 1E, MRS N s shBd, Uit ied, %5
EIRA Z AL B AR, AR EAR T BARAKE ., PUBig T A, S5E5Y)
GO ER=S N i B O SH 81} = ST WS I - YN A =N et =3 S G AR D RS B A= S =
TEB LM ME 3 (2) Firs.
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A4
Initialization
B(Qr)
[wmEAs AREa] | | 0T e T T S
B(Qt)
Insert/delete L
i TEB states | Re-Initialization
Frid)g sis, @ Eds=0,
N B(Q,
ps=%, Num=1 Q)
| Associate TEB states with

|
I
|
I
|
|
|
|
|
}
e % waypoints/obstacles
(=)

@ I
| Mapping BQr)
| A
|
|
|
|
|
|
|
I
|
I
|
|
|

. - Gl te hyper-graph
BT brid Ak Ak ererale hyper-arap
1A EERS, HFEL
dj=min[dj,dk+w(k,j)] I Hyper-graph
i Optimize hyper-graph B* Q)
AR IE 257 38 HLlj F
F Y 97~ 5 I ] I (o %3 Ittt J
MARIE s PR AR T Verify trajectory
AR AL, 12 pi
| |B* Q)
4‘ RiC .
PEAT, Num ‘ Calculate control variables
Obstacles Robot Odometry
&
Environment
(1) Dijkstrafiis: (2TEBSE

3 ERAR ISR

2. SEEIER

2.1 BIRAA
2.1.1 JREEH R HREEEUIR

JEJEBAE T HISRAN stm32 3815, 7T LLEEHUOF A ros TR 20RAT imu
HLm A s 2, TR T DL stm32 A5 B AS E Rz L 5 AEHL R IZ 30

O HATLL AR ZIEE T S DI EEEL turn_on_ahpu_robot & il #| T.#%
HLF P B 3 R 1) ahpu_robot/src H,

scp -r {E_FAERISCH KR (T WL 7 4@ { T3 1P} :/home/ { THHLH 7
%} /ahpu_robot/src
it
scp -r ~/turn_on_ahpu_robot ahpu@10.0.1.1:/home/ahpu/ahpu_robot/src



HARBAF WA 4 s

ahpu@ahpu-VirtualBox: ~ =0

XHHF) RIEE BBV EZG) LM FZEHEH
ahpu@ahpu-VirtualBox:~$ scp -r ~/turn_on_ahpu_robot ahpu@10.0.1.1:/home/ahpu/ahpu_rob
ot/srcj]

K4 BT R TIENL

ssh {user}@/{ip}
® {user} N LIENLHF 4
® (ip} N LN ip sl
W 5 JNaze R34 492 24 i L TH



ahpu@ahpu-T100: ~
XHHF) BIEE) BE(V) BRO) LHWM FHH
ahpu@ahpu-VirtualBox:~$ ssh ahpu@10.0.1.1
The authenticity of host "10.0.1.1 (10.0.1.1)' can't be estahkiished.
ECDSA key fingerprint is SHA256:+gm2BDsGGudFZbae4f9q/L /zbs —uuh+m889ESZ19BSQ.
Are you sure you want to continue connecting (yes/no): yes
Warning: Permanently added '10.0.1.1' (ECDSA) to the list of known hosts.
ahpu@10.0.1.1's password
Welcome to Ubuntu 18.04.5 LIS (GNU/Linux 5.4.0-42-generic x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
Support: https://ubuntu.com/advantage

Canonical Livepatch is available for installation.
- Reduce system reboots and improve kernel security. Activate at:
https://ubuntu.com/1livepatch

357 PRIFEREEEL
297 NEEEH,

Failed to connect te nttps://changelogs.ubuntu.com/meta-release-1ts. Check your Inter
net connection or proxy settings

Your Hardware cnablement Stack (HWE) is supported until April 2023.
Last loain: wed Jul 26 09:34:16 2023 from 10.0.1.251
ahpu@ahpu-T100:~$ I

Kl 5 @A
® mixThRet
(i) 2B MAS
A 283 (K SN B i 2 2 3 G 1 T 5 2R A A
sudo apt install ros-melodic-serial \
ros-melodic-imu-tools \
ros-melodic-joint-state-publisher \
ros-melodic-robot-state-publisher
(i) BENTAEZ%[H]
cd ~/ahpu_robot
(i) gmiE
catkin_make

HARBAF I 6 Fras.



ahpu@ahpu-T100: ~/ahpu_robot
XH(F) HE(E) FH(V) 1EHRES) (m #WEh(H
ahpu@ahpu-VirtualBox ssh ahpu@10.06.1.1

ahpu@10.0.1.1's password:
Welcome to Ubuntu 18.04.5 LTS (GNU/Linux 5.4.0-42-generic x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

* Canonical Livepatch is available for installation.
- Reduce system reboots and improve kernel security. Activate at:
https://ubuntu.com/1livepatch

357 PMRIFHEI L,
297 NMRE2EH.

Failed to connect to https://changelogs.ubuntu.com/meta-release-1ts. Check your Inter
net connection or proxy settings

Your Hardware Enablement Stack (HWE) is supported until April 2023.
Last login: Wed Jyl-25-12:24:35-2823 from 10.0.1.251
ahpu@ahpu-T100:~% cd ~/ahpu_robot/

ahpu@ahpu-T100:~/ahpu_robot$ catkin_makel}

K6 4iiEThne
@ FCEHM
(D JEZTAENL, EH IS R4 dialout
FEA S N T F1 4
sudo adduser $ {USER} dialout
i) AT & DT E A
FEL I N T H a2, AT D B A .
sudo sh ~/ahpu_robot/src/turn_on_ahpu_robot/scripts/ahpu_udev.sh
Ciii) H 5 TAZHL
FEL S AT LR 2, B TR
sudo reboot

BRI 7 BT



ahpu@ahpu-T100: ~
XfH(F) HIEE) EH(V) ERE) KEm THL
ahpu@ahpu-VirtualBox:~$ ssh ahpu@10.0.1.1
ahpu@10.0.1.1's password:
Welcome to Ubuntu 18.04.5 LTS (GNU/Linux 5.4.0-42-generic x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

* Canonical Livepatch is available for installation.
- Reduce system reboots and improve kernel security. Activate at:
https://ubuntu.com/1ivepatch

357 NEIHERERAFEL,
297 NEEFEH,

Failed to connect to https://changelogs.ubuntu.com/meta-release-1lts. Check your Inter
net connection or proxy settings

Your Hardware Enablement Stack (HWE) is supported until April 2023.

Last login: Wed Jut-26-18:25:068-2023From10:0+1.251

ahpu@ahpu-T100:~¢ sudo adduser ${USER} dialout

[sudo] ahpu BYZZRS:

FBF "ahpu" BZET dialout "4,

ahpu@ahpu-T100:~$ sudo sh ~/ahpu robot/src/turn on ahpu robot/scripts/ahpu udev.sh
ahpu@ahpu-T100:~$ sudo reboot I

K7 EEH N
G ¥ )5 B A H AT T B8 B2 ahpu_robot re & il B i 481 HL 11
~/ahpu_robot/src |
©® HiFEhret
(i) N TAEASA]
cd ~/ahpu_robot
i) g
catkin_make
@ AT %, I ssh A IER: THENL
©® JRBEEEE T A
IBAT A A4 R SR E AR T
roslaunch turn_on_ahpu robot base_ control.launch

HARBAF WA 8 fras.



/home/ahpu/ahpu_robot/src/turn_on_ahpu_robot/launch/base_control.launch http://localhost:11311
X{H(F) RIEE) EE(V) BEG) LEm TE
ahpu@ahpu-VirtualBox:~$ ssh ahpu@10.0.1.1
ahpu@10.0.1.1's password:
Welcome to Ubuntu 18.04.5 LTS (GNU/Linux 5.4.0-42-generic x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
Support: https://ubuntu.com/advantage

Canonical Livepatch is available for installation.
- Reduce system reboots and improve kernel security. Activate at:
https://ubuntu.com/livepatch

357 DRI B,
297 NEZE2EH,

Failed to connect to https://changelogs.ubuntu.com/meta-release-1ts. Check your Inter
net connection or proxy settings

Your Hardware Enablement Stack (HWE) is supported until April 2023.

Last login: Wed Jyt-26-16:36:55-2023From10:0+1:251

ahpu@ahpu-T100:~$ roslaunch turn_on_ahpu_robot base_control.launch

... logging to /horie/aiipu/.1ros/10g/d57ec53e-2b5¢-11lee-84¢8-dczi481739ab7/roslaunch-ahp
u-T100-2096.log

Checking log directory for disk usage. This may take a while.

Press Ctrl-C to interrupt

K8 FzhEZIEE
© WO A, JE SRR A
£ LS A T F1 fi2 JA 3l Rover X B A 12 1] 75 1.«
roslaunch ahpu_robot rc keyboard teleop.launch

HAAEAE W 9 fos.



/home/ahpu/ahpu_robot/src/ahpu_robot_rc/launch/keyboard_teleop.launch http://10.0.1.1:11311
XHF) HEE) BE(V) BE(G) KFm T
ahpu@ahpu-VirtualBox:~$ roslaunch ahpu_robot_rc keyboard_teleop.launch
... logging to /home/ahpu/.ros/log/51119206-2b5d-11ee-84c8-dc2148t39ab//roslaunc
h-ahpu-VirtualBox-2166.log
Checking log directory for disk usage. This may take a while.
Press Ctrl-C to interrupt
Done checking log file disk usage. Usage is <1GB.

started roslaunch server http://10.0.1.251:36709/

SUMMARY

PARAMETERS
* [rosdistro: melodic
* [rosversion: 1.14.13

NODES

/
turtlebot_teleop_keyboard (ahpu_robot_rc/turtlebot_teleop_key.py)

ROS_MASTER_URI=http://10.0.1.1:11311

process[turtlebot_teleop_keyboard-1]: started with pid [2180]

9 JA BN
Rover X /)N 7R 5 32 il g 5% /48
u/i/o: JERTIL/EIRE/ AR
m/, /.. fJaPi/EiR/4AED
q/z: HIE/EE
w/ x: ZRINTH/ L el
e/c: NN/ AEE
LERUEE 10 Fiw

T ©¢ © © © ©

\



/homefahpu/ahpu_robot/srcfahpu_robot_rc/launch/keyboard_teleop.launch http://10.0.1.1:11311
XH(F) RIEE) ER(V) BRG) Linm FEEH)

turtlebot_teleop_keyboard (ahpu_robot_rc/turtlebot_teleop_key.py)
ROS_MASTER_URI=http://10.6.1.1:11311
process[turtlebot_teleop_keyboard-1]: started with pid [2180]

Control Your Turtlebot!

Moving around:

u i o
j k 1
m ’

q/z : increase/decrease max speeds by 10%

w/Xx : increase/decrease only linear speed by 10%
e/c : increase/decrease only angular speed by 10%
space key, k : force stop

anything else : stop smoothly

b : switch to OmniMode/CommonMode

CTRL-C to quit

currently: speed 0.2 turn 0.5

10 A 91 41
11 &% odom %
FEREAUNLHTT — i, S T84 % EF odom il
rostopic echo /odom

AAREAEINE 11 iR

ahpu@ahpu-VirtualBox: ~
XHH(F) HBIEE) BEHV) RGO LKRM FWEIH)
ahpu@ahpu-VirtualBox:~$ rostopic echo /odom
header:
seq: 198
stamp:
secs: 1690339133
nsecs: 260577705
frame_id: "odom_combined"
child_frame_1id: "base_ footprint"
pose:
pose:
position:
Xi:n 020
y: 0.0
Z: 0.0
orientation:
X020
y: 0.0
z: 0.0
w: 1.0
covariance: [0.001

, 0. : : .0, 0.0, 0.001, 0.0, 0.0, 0.0, 0.0, O
.0, 0.0, 1000000.0, 0. : ’ ) , 0.0, 1000000.0, 0.0, 0.0, 0.0, 0.0,
0.0, 0.0, 1000000.0, 0. . 4 : .0, 0.0, 1000.0]
twist:

twist:




11 #& odom %
Himis B 12 s
® position: x, y, z i ERIAFE;
® orientation: PUJCH;
® linear: x, vy, z J7lA] FIZRIEE,
® angular: x, y, z 5 B MAEE.

ahpu@ahpu-VirtualBox: ~
XHF) BIEE) TE(V) ERG) LB HEEHH)
pose:
position:
x: 0.0
y: 0.0
z: 0.0
orientation:
X000
y: 0.0
Z: 0.0
w: 1.0
covariance: [0.001 .0 .0, 0. .0,
505 .0, 0.
.0, 0. .0,

.0, 0.0, 0.001, 0.0, 0.0, 0.0, 0.0, ©
, 0.0, 1000000.0, 0.0, 0.0, 0.0, 0.0,
.0, 0.0, 1000.0]

5 e L6
.0, 0.0, 1000000.0, 0.0, 0.0
0 0

0
0
0.0, 0.0, 1000000.0, 0.0, 0
twist:
twist:
Llnear:
x: 0.0
y: 0.0
z: 0.0
angular:
x: 0.0
y: 0.0
Z:0:0
covariance: [0.001, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.001, 0.0, 0.0, 0.0, 0.0, O

12 odom Zi#E#%

12 &FE imu 3
FEREANLHTT— i, AT A2 BF imu B
rostopic echo /imu

HARRAEE 13 .



ahpu@ahpu-VirtualBox: ~

XH(F) BEE) THV) BEROG) LKHM FHH)
ahpu@ahpu-VirtualBox:~$ rostopic echo /imu
header:

seq: 248

stamp:

secs: 1690339209
nsecs: 108613425

frame_1id: "gyro_link"
orientation:

X: -0.0279746335

y: -0.00935003347695

z: -0.000699224125128

w: 0.997877299786
orientation_covariance: [1000000.0, 0.0, 0.0, 0.0, 1000000.0, 0.0, 0.0, 0.0, 1le-
06]
angular_velocity:

X: -0.000799320056103

y: -0.000266440009

Z20:0
angular_velocity_covariance: [1000000.0, 0.0, 0.0, 0.0, 1000000.0, 0.0, 0.0, 0.0
, le-06]
linear_acceleration:

x: 0.167480140924

y: -0.533543884754

z: 9.5559387207

13 #F imu H4E
Kk N 14 Fos.
® orientation: U o#{;
® angular_velocity: x, y, z J7A EAIEE;
® linear_acceleration: x, y, z Jj ] RJZRINGE .,

ahpu@ahpu-VirtualBox: ~
XH(F) BEE) THV) BREG) LM BHH)
ahpu@ahpu-VirtualBox:~$ rostopic echo /imu
header:
seq: 248
stamp:
secs: 1690339209
nsecs: 108613425
frame_id: "gyro_link"
orientation:
X: -0.0279746335
y: -0.00935003347695
z: -0.000699224125128

w: 0.997877299786
orientation_covariance: [1000000.0, 0.0, 0.0, 0.0, 1000000.0, 0.0, 0.0, 0.0, le-
06]
angular_velocity:

X: -0.000799320056103

y: -0.000266440009

Z20.0
angular_velocity_covariance: [1000000.0, 0.0, 0.0, 0.0, 1000000.0, 0.0, 0.0, 0.0
, 1le-06]
linear_acceleration:

x: 0.167480140924

y: -0.533543884754

z: 9.5559387207




K 14 imu B g =
2.1.2 FHFIEWIA

© EEWOLHF XM IAER Isnlo_p EH 2 THEHNHFHETFH
ahpu_robot/src
@ ssh EETENIFRWIEDIREE
(D) HENTAEZA]
cd ~/ahpu_robot
(i) g
catkin_make
@ PUTHOGTEIEH O E KA
AT LA i L E WO ik H
sudo sh ~/ahpu_robot/src/Isn10_p/scripts/ahpu_robot_lidar.sh
AR E K 15 PR

ahpu@ahpu-T100: ~
XfHF) BIEE) TEV) EES) LFM EEM)
ahpu@ahpu-VirtualBox:~$ |ssh ahpu@10.0.1.1

ahpu@10.0.1.1's passworda:
Welcome to Ubuntu 18.04.5 LTS (GNU/Linux 5.4.0-42-generic x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

Canonical Livepatch is available for installation.
- Reduce system reboots and improve kernel security. Activate at:
https://ubuntu.com/livepatch

357 PMRIFARIREE,
297 MREEH,

Failed to connect to https://changelogs.ubuntu.com/meta-release-1ts. Check your Inter
net connection or proxy settings

Your Hardware Enablement Stack (HWE) is supported until April 2023.
Last login: Wed Jul 26 1MA:32:53 2@23 from 10.0.1. 251

ahpu@ahpu-T100:~$ sudo sh ~/ahpu_robot/src/1sn1@_p/scripts/ahpu_robot_lidar.sh
[sudo] ahpu BYZZRL.
ahpu@ahpu-T100:~5 ||

15 FLEROLHE SO
@  RBhEOGERIBIREN A
BN F 2 JR SO TR A SR B A
roslaunch Isn10_p Isn10_p.launch

BRI E 16 AR,



/home/ahpu/ahpu_robot/src/lsn10_p/launch/lsn10_p.launch http://localhost:11311
X{F(F) fRIE(E) EE(V) #EFR(S) LKijm ZT|Eho
ahpu@ahpu-VirtualBox:~$ ssh ahpu@10.0.1.1

ahpu@10.0.1.1's password:
Welcome to Ubuntu 18.04.5 LTS (GNU/Linux 5.4.0-42-generic x86_64)

* Documentation: https://help.ubuntu.com
Management: https://landscape.canonical.com
Support: https://ubuntu.com/advantage

Canonical Livepatch is available for installation.
- Reduce system reboots and improve kernel security. Activate at:
https://ubuntu.com/livepatch

357 DRI,
297 NLEEEH,

Failed to connect to https://changelogs.ubuntu.com/meta-release-1lts. Check your Inter
net connection or proxy settings

Your Hardware Enablement Stack (HWE) is supported until April 2023.

Last login: Wed Jul 26 10:32:53 2023 from 10.0.1.251

ahpu@ahpu-T100:~$ sudo sh ~/ahpu_robot/src/1sn10_p/scripts/ahpu_robot_lidar.sh

[sudo] ahpu BYZZRS:

ahpu@ahpu-T100:~$ roslaunch 1sn10_p 1lsn10_p.launch

... logging to /home/ahpu/.ros/Llog/6a9p9194-2b5e-11ee-84c8-dc2148f39ab7/roslaunch-ahp
u-T100-2640.1log

16 JRBNBOGTE LIRS
® Ja3h rviz, ¥ laserscan 414
TEREPNUHT I — A0, S rviz 454, B3 rviz, FHEN laserscan FTRLAL
P, BAREEWE 17 . AR EGAS s NEESSE.



ahpu@ahpu-VirtualBox:~$ rviz
[ INFO] [1690340131.307185153]: rviz version 1.13.30
[ INFO] [1690340131.307232766]: compi}ed against Qt version 5.9.5

Eile Ppanels Help

fryinteract "6 MoveCamera  [“iSelect < FocusCamera = Measure . 2DPoseEstimate 7 2DNavGoal create visualization

B3 pisplays e - .
v & Global Options Dy dsplay bypell) By topic

Fixed Frame v [initialpose ) "
Background Color 38, 48; 48 ¥ PoseWithCovariance

Frame Rate 30 v /move_base_simple
~ /goal

v
- Default Light # Pose
) v [spaa
Fixed Fram No tf data. Actuale...
» © Grid v

¥ . LaserScan h i .
» v Status: Ok Show unvisualizable topics

Topic Description:
Unreliable
Selectable

RIphTE
Decay Time Display Name
Position Transf... XYZ

Color Transfor...  Intensity

Queue Size 10

Channel Name intensity % Cancel D
Use rainbow v

Invert Rainbow

Min Color Mo 00

Max Color [255; 255; 255

Autocomputel... v

Size (m)
Point size in meters.

o,
© Time [x]

ROS Time: 1690340239.27 ROS Elapsed: |107.30 Wall Time: |1690340239.30 Wall Elapsed: 107.27 Experimental

Reset 31fps

17 rviz FLHIAC &

® BUEOLEIAIE S
BT ERCE IR B 8L launch SCHJ& T Isn10_p.launch SCAHE AL &

2.1.3 HLABEEHIRR

@©  #TIFZ0, @i ssh @EL%‘%I%‘RHL
@  EBATLUN AT R I8 1E T AL
roslaunch turn_on_ahpu_robot base control.launch

HARERAE K] 18 PR



/home/ahpu/ahpu_robot/src/turn_on_ahpu_robot/launch/base_control.launch http://localhost:11311
X{H(F) RIEBE) EE(V) BEG) LKEm TEY

ahpu@ahpu-VirtualBox:~$ ssh ahpu@lO 0.1.1
ahpu@10.0.1.1's password:
Welcome to Ubuntu 18.04.5 LTS (GNU/Linux 5.4.0-42-generic x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

* Canonical Livepatch is available for installation.
- Reduce system reboots and improve kernel security. Activate at:
https://ubuntu.com/livepatch

357 DRI B,
297 NEZE2EH,

Failed to connect to https://changelogs.ubuntu.com/meta-release-1ts. Check your Inter
net connection or proxy settings

Your Hardware Enablement Stack (HWE) is supported until April 2023.

Last login: Wed Jyt—26-10:30:55-2023from10+0+1:251

ahpu@ahpu-T100:~$ roslaunch turn_on_ahpu_robot base_control.launch

... logging to /horie/aiipu/.1ros/10g/d57ec53e-2b5¢-11lee-84¢8-dczi481739ab7/roslaunch-ahp
u-T100-2096.log

Checking log directory for disk usage. This may take a while.

Press Ctrl-C to interrupt

18 J# It ssh & TiEHL
@ TR A, AT LT dr & IR SN E s EAE 5, Ik
%1 5EhfEA.:
rostopic pub /control topic std_msgs/Int8 "data: 1"
BB BB BT 4622, anEl 19 Frk:

a. MBS b. M EEEN
K 19 ML 01



2.2 BEIREMSMBR
2.2.1 EEER

@O ¥ slam 5E@ AL S0 E AL B ThEE A bringup & Hll 2 TN TAEZ R T 1Y
src SR
@ @ ssh &R TN %28 slam 5 € A T AR
E 2 i N B 22 e Gt 1 I 7 2L A A
sudo apt install ros-melodic-navigation \
ros-melodic-gmapping \
ros-melodic-robot-pose-ekf \
ros-melodic-teb-local-planner
@ ssh iE#E THENURNREBE T S 5 B0 H LK) S
D B —A %, JE ssh iR TN
(i) 3847 T F a4 J8 s R 28 A5 9 5 5 06 B IR BK A5 A
roslaunch turn_on_ahpu robot base control lidar.launch
@ ssh &AL TAENLIF R sl EIAR T /L
() B — A, 8T ssh R R T
(i) 3847 N5 4 Ja Sl B AR 5G9 A
roslaunch bringup mapping.launch

HARRAEAE 20 Fiow.

J/home/ahpu/ahpu_robot/src/bringup/launch/mapping.launch http:/flocalhost:11311
( XPHF) RH(E) FHEWV) (1) #Eh(H)
ahpu@ahpu-Virtuals ssh ahpu@1e.0.1.1 ahpu@ahpu-Virtual % ssh ahpugle.e.1.1

ahpuél@.@.l.]'s password: ahpu@10.0.1.1's pas%wcrd: 1 ., - .
Welcome to Ubuntu 18.84.5 LTS (GNU/Linux 5.4.0-4Welcome to Ubuntu 18.84.5 LTS (GNU/Linux 5.4.0-42-generic x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.c
* Support: https://ubuntu.com/advantage

* Canonical Livepatch is available for installation.
- Reduce system reboots and improve kernel security. Activate at:
https://ubuntu.com/livepatch

* Canonical Livepatch is available for installa
- Reduce system reboots and improve kernel se
https://ubuntu.com/livepatch

AEFHBEEAL 357 M RIFHRIRMHE.
33; *ggg;ﬁﬁ:ﬂ 297 T RLEH.

Failed to connect to https://changelogs.ubuntu.com/meta-release-1ts. Check your

Failed to connect to https://changelogs.ubuntu.c .
Internet connection or proxy settings

k your Internet connection or proxy settings

Your Hardware Enablement Stack (HWE) is suppcrt@vour Harqware Enablem§nt Stack (HWE) is supported until April 2623.

Last login: Wed Jul 26 10:55:11 2023 from 10.6.1Last_Lagln: Wed Jul 26 11:@0:29 2023 frup 10.0.1.251

ahpu@ahpu-T100:~% roslaunch turn_on_ahpu_robot bahpu@ahpy-TlOO:«S roslaunch bringup mapping.launch

... logging to fhome/ahpu/.ros/log/95a83026-2b6o * " logging to /home/ahpu/.ros/log/95a83020-2b60-11ee-8600-dc2148f39ab7/roslaunc
Acl aunch-3hni-T1AA- 1862 1nn h-ahpu-T100-2097. log
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AT LA a2 4TI rviz:

roslaunch bringup rviz_map.launch
o BT I rviz 3F9 0 Map. LaserScan. RobotModel 2114«
W 21 FiR:

File Panels Help

& Interact “*Move Camera [“Iselect i Focus Camera = Measure # 2D Pose Estimate # 20 Nav Goal @ Publish Point * = @

© Displays

~ ® Global Optio...
Fixed Frame map
Backgroun... [ll48; 48; 48
Frame Rate 30
Default Light v

~ v Global Statu...
v Fixed Fr... OK

v Views
Type: Orbit (rviz.~  Zero

~ Curren... Orbit (rviz)
Near... 0.01
Inver...
Targ... <Fixed Fram...
Dista... 14.8482

» © Grid Foca: (203

’ .i.: RobotModel v Yaw 1.6004

» P2 Map v Pitch  1.0004

» ~laserScan v » Foca... 2.6721;-0.3...
» ~ Path v

» ~ Path v

Add Save Remove Rename
© Time

ROS Time: 1690876949.11 ROS Elapsed: 17.30 Wall Time: 1690876949.14 Wall Elapsed: 17.20 Experimental
Reset 31fps

21 gEWTHE

@ A SR AR

TEREAUALHTIT— iy, 847 A2, JE S BRI Y s i) N AR bR
izt TR

roslaunch ahpu_robot_rc keyboard_teleop.launch

® fRAFHIIA

(D) B — A2, sshimfEdEdE TN

(i) 1247 map_saver 1 RUIRAFESLIFHIHBIE, AHORar &R

roslaunch bringup map_saver.launch

FAREAE I 22 AR



ahpu@ahpu-T100: ~

XH(F) BEE) ZEV) BREG) LKEM EHH
ahpu@ahpu-VirtualBox:~$ ssh ahpu@10.0.1.1

ahpu@10.0.1.1's password:
Welcome to Ubuntu 18.04.5 LTS (GNU/Linux 5.4.0-42-generic x86_64)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
Support: https://ubuntu.com/advantage

Canonical Livepatch is available for installation.
- Reduce system reboots and improve kernel security. Activate at:

https://ubuntu.com/livepatch

357 PRIFARIRHEFEL.
297 N EEEM.

Failed to connect to https://changelogs.ubuntu.com/meta-release-1lts. Check your
Internet connection or proxy settings

Your Hardware Enablement Stack (HWE) is supported until April 2023.

Last login: Wed Jul 26 11:01:35 2023 from 10.0.1.251

ahpu@ahpu-T100:~$ roslaunch bringup map_saver.launch

... logging to /home/anpu/.ros/Llog/95a83020-2bbb-11ee-8600-dc2148f39ab7/roslaunc
h-ahpu-T100-2440.10g

Kl 22 CRAFHI
i) SR 2815 17 S S5 WG T R IR S 1T A S8 P EIAH DG 71T 5L OGP rviz
Cctri+c) o HPEIRAFAE map_saverlaunch CAFARECE I H T, B 23 42 rviz /7
ATALAL LI, ] 24 ARSI H B I

File Panels Help
) Interact Move Camera ISelect Focus Camera ' Measure “ 2D Pose Estimate .~ 2D Nav Goal 9 Publish Point
2 Displays wa Views
- Global Optio.
Fixed Frame map
Backgroun... [l48; 48; 48
Frame Rate 30

Type: Orbit (rviz.~  Zero

~ Curren... Orbit (rviz)
Near... 0.01
Inver..
Targ... <Fixed Fram...
Dista... 14.8482

Default Light v/
~ v Global Statu...
v Fixed Fr... OK

» @ Grid v Eg;:. " (3/05
» & RobotModel Yaw  1.6004
» P! Map Pitch  1.0004

v
v
» ~ LaserScan » Foca... 2.6721;-0.3...
» ~ Path v

v

» ~ Path

Add Save Remove Rename

© Time
ROS Time: 1690877065.81 ROS Elapsed: 134.00 Wall Time: 1690877065.85 Wall Elapsed: 133.94 Experimental

Reset Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mouse Wheel:: Zoom. Shift: More options. 31fps

23 rviz AJ AL I
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(i) NS ssh mFEIER: TEYLURM, i 25 Bis, #femwLa dosr—
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ahpu@ahpu-VirtualBox: ~

M) 4RIE(E) EE(V) 12R(s) £in(r) FEBH)
ahpu@ahpu-VirtualBox:~$ ping 10.0.1.1
1 (10.0.1.1) 56(84) bytes of data.

PING
From
From
From
From
From
From
From
From

10.
l10.
10.

CooDOOO OO
PR RrR PR R

-le
.251
.251
.251
.251
.251
.251
.251
.251

XH(F) HRIEE) ERWV
ahpu@ahpu-virtualBox:~$ ping 10.0.1.1
PING 10.0.1.1 (1@ 0.1. 1) 56(84) bytes of data.
icmp_seq=1 ttl=64 time=3.22 ms
: icmp_seqg=2 ttl=64 time=4.93 ms
: icmp_seqg=3 ttl=64 time=3.09 ms
: icmp_seq=4 ttl=64 time=3.34 ms

64 bytes
64 bytes
64 bytes
64 bytes

()

icmp_seg=1
icmp_seq=2
icmp_seg=3
icmp_seq=4
icmp_seg=5
icmp_seq=6
icmp_seq=7
icmp_seq=8

£im(T)

2.2.2 BN SMFR

H EE AL FHUEASE L 2 AL B 3 B R @A IS S LRI 5 42 ] BRI S8R -

Destination
Destination
Destination
Destination
Destination
Destination
Destination
Destination

Host
Host
Host
Host
Host
Host
Host
Host

Unreachable
Unreachable
Unreachable
Unreachable
Unreachable
Unreachable
Unreachable
Unreachable

25 ping Z<Ii

ahpu@ahpu-VirtualBox: ~

EEN(H)

K 26 ping i



R BIALER AAEARE AL AL T e R N L2 510 A s 3h 52 Bk € iR
550 BMRUL, BRMRALEE N CBAERE” o “HRERMRE XK DL “ iz
7 =R IERDY L EEE, B 3 EM S HEAR — B R AT A
BT 78 R R B o B 1AL AT, e 2 T N BB AT W P ROR 22—
B 3N FHEAME B A 27 Fros.

“move_base_simple/goal”
Geometry_msgs/PoseStamped

move_base “/map” i AR 45 7

nav_msgs/GetMap

|

|

I

|

|

I

|

I

I

I

I

sensor topics |
sensor_msg s/La_se rScan WO IBHR I

sensor_msgs_PointCloud

I

I

|

|

I

|

|

|

|

I

|

AR AL

internal

AMCL
e RS ARRT 2 J “NtE” nav_msgs/Path|

tf/tfMessage

AR

“odom” ¥
GE

nav_msgs/Odometry

JR A A

“cmd_vel” [geometry_msgs/Twist

] provided node

JRJZ

] optional provided node

D platform specific node

Kl 27 5 FATHE ]

@©  JEENEEEAET S SO IS RS Y
(D) FTH b, W ssh @R ERE T
(i) BT A4 8 SR 2 185 1 R 5O IR RS 1

roslaunch turn_on_ahpu robot base control lidar.launch
HAAGAE LA 100
@ TP EAL S AR LRI AH R T e
(D FF— A, 83T ssh R ERE TN
(i) 3847 T Fll i 4 J5 3l 58 A5 B AR AL 54 5

roslaunch bringup navigation.launch

HAREAE WK 28 Frs .



X1t (F) a /home/ahpu/ahpu_robot/src/bringup/launch/navigation.launch http://localhost:11311
ahpu@ahpu-VirtualBox:~5 ssh ahpu@10.0.1.1 SR BRE TEV) 236 EHm EHH

ahpu@10.0.1.1's password: .
Welcome to Ubuntu 18.04.5 LTS (GNU/Linux 5.4.2hpu@ahpu-VirtualBox:~$ ssh ahpu@10.0.1.1
ahpu@10.0.1.1's password:

* Documentation: https://help.ubuntu.com Welcome to Ubuntu 18.04.5 LTS (GNU/Linux 5.4.0-42-generic x86_64)
* Management: https://landscape.canonica

* Support: https: //ubuntu.com/advanta * Documentation: https://help.ubuntu.com

* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

* Canonical Livepatch is available for insta’
- Reduce system reboots and improve kernel

https://ubuntu.com/livepatch * Canonical Livepatch is available for installation.

- Reduce system reboots and improve kernel security. Activate at:
357 NEIFHRIEEL, https://ubuntu.com/1ivepatch

297 M REEH. :

357 TEIFHRRIFEL
Failed to connect to https://changelogs.ubunt 297 TREEH.
Internet connection or proxy settings

Failed to connect to https://changelogs.ubuntu.com/meta-release-1ts. Check your
Internet connection or proxy settings

Your Hardware Enablement Stack (HWE) is suppo

Last login: Wed Jul 26 11:10:48 2023 from 10.! K . . .
ahpu@ahpu-T160:~$ roslaunch turnfonfahpufrobovour Hardware Enablement Stack (HWE) is supported until April 2023.

... logging to /home/ahpu/.ros/log/808146b2-2 Last login: Wed Jul 26 11:17:40 2023 from 10.0.1.251
h-ahpu-T100-2692.10g ahpu@ahpu-T100:~$ roslaunch bringup navigation.launch

... logging to /home/ahpu/.ros/log/000146b2-2b63-11ee-8600-dc2148f39ab7/roslaunc
h-ahpu-T100-2927.10g

28 JEAL S AR

@ B3 rviz

(D) Frot—A%i, 247 N2 )8 8 AR rviz 19 5

roslaunch bringup rviz_nav.launch

o BRI rviz 7R850 Map. LaserScan. RobotModel. Path ZH44-.
LTSI

(i) 7E rviz NI E F5 5
% rviz THAZH"2D Nav Goal", P ridithil&l, $85€ HArs, HAaE/Ea

29 7R

File Panels Help

& Interact *Move Camera 1Select Focus Camera == Measure # 2D Pose Estimate ~ 2D Nav Goal ¢ Publish Point 4 - .

©J Displays e Views
~ ® Global Optio...
Fixed Frame map
Backgroun... [l48; 48; 48
Frame Rate 30
Default Light v
~ ¢ Global Statu...
v Fixed Fr...

Type: Orbit (rviz. ~ Zero

~ Curren... Orbit (rviz)
Near... 0.01
Inver...
Targ... <Fixed Fram..
Dista... 24.7596

=

o]

v o Grid o :ocav. (\)/.05
* i RobotModel v Y:i«a ) 0.785398
> FzMap v Pitch  0.785398
+ FIMap v » Foca... 0;0; 0
+ - LaserScan
» ~ Path v ‘ ’
» ~ Path v

Add Save Remove Rename
© Time

ROS Time: 1690877808.20 ROS Elapsed: 17.87 Wall Time: 1690877808.23 Wall Elapsed: 17.87 Experimental
Reset 31fps
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@ ERG

4R IEL"2D Nav Goal/NEFFAFAT B AR RIAE 55, TR /N 4R 75 DIk
AV RSV

2.2.3 £ miKEER

O ARSI A TN goals_action B T#HL, JH4mi%
@ wEIEELS S

BTN LAEZ2 8] bringup THAEELH A start.launch S0, B H bR A,
H b s vl 7E rviz BAE . BARIE 30 s

load.rviz* - RViz
Eile Ppanels Help

ntera & Move Camera [ ] Sele - Focus Camera == Measure imal joal
Interact  ** Mowe C [Iselect 4 Focusc Me . 2D PoseEstimate 2D Nav Goal
E Displays

~ & clobal Options

Fixed Frame

Background Color I-M 48; 48
Frame Rate 30

Default Light v

Global Status: W

]
v ® Grid v
v FI map ]

Add
(© Time

ROS Time: |1650878045.40 ROS Elapsed: |46.66 Wall Time: 1690878045.43 wall Elapsed: 46.63

Experimental
Reset | Left-Click: Select this poinl

31fps
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roslaunch turn_on_ahpu robot base control lidar.launch

@  JABhE R
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roslaunch bringup start.launch



