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3¢ A "N b T )
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H W
ip 192.168.8.1
admin
ip B 192.168.8.100~192.168.8.250
ID xbot-network*(* u 7))

xbot1234




Ip 192.168.8.101
ROS _MASTER_URI http://192.168.8.101:11311
ROS_HOSTNAME 192.168.8.101

xbot
xbot1234
2.2
[ XBot-U Ne b T
Realsense RGBD "E [ € T AN v
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w7 H N  bBH T
@ " PC T b HA @
L XBot-U ht 7 ~ XBot-Uwuh ~ PC wr ~°
t "y SSH [ XBot':~ v " Ya Q.
LA
@ h '
1. Ubuntu b
2. ROS
3. ROS
4.t [ XBot-Uh
5. xbotw

2.4.1 Ubuntu

Ubuntu |k ROS %o \
) Ubuntu A
" XBot-U L hois Ubuntuy” 7 PGz

>

7 Ubuntu

W e ROS Ubuntu “ XBot Kinetica

Indigo h ROS ~ Ubuntu16.04 ROS Kinetid



Ubuntu b ROS
ROS Ubuntu
Lunar Ubuntu 17.04
Kinetic( ) Ubuntu 16.04 )
Jade Ubuntu 15.04
Indigo Ubuntu 14.04
Hydro Ubuntu 13.04
v "E T Ubuntul6.04/ A"

https://mirrors.tuna.tsinghua.edu.cn/uburgieases/xenial/ubuntl6.04.6

desktopamd64.iso

2.4.2 ROS
Ubuntu Ty %o ROS A
W Ubuntu 2t~ A A
Ubuntu > pb >Ubuntu o -> ~ universe

restricted multiversgz A

RIFHENR

Ubuntu 3Xff HE%NfF BH SHRIE RNEm HLEEHR

BT M E BRI T £
Canonical 3z #FHY % T EERT (main)
PRI R BRI (universe)
RS E B IRE (restricted)

B KA SR MR BB 89 B (multiverse)

) R
THE: http://mirrors.tuna.tsinghua.edu.cnfubuntu -
LIPS oL s
ENATLE, HHE AR AR,

EE (V) FxiH(C)



https://mirrors.tuna.tsinghua.edu.cn/ubuntu-releases/xenial/ubuntu-16.04.6-desktop-amd64.iso
https://mirrors.tuna.tsinghua.edu.cn/ubuntu-releases/xenial/ubuntu-16.04.6-desktop-amd64.iso

Y % sources.list

- ~

$ sudo shc . /etc/Isbrelease && echo "deb http://mirrors.ustc.edu.cn/ros/ubuntu/

$DISTRIB_CODENAME main" > /etc/apt/sources.list.dAlagest.list'
1| v T ROS "EA

y v keys

$ sudo apkey adv--keyserver hkp://ha.pool.skeyservers.net:88recwkey

421C365BD9FF1F717815A3895523BAEEBO1FA116

¥
$ sudo apget update && sud aptget upgrade
Z ROS
$ sudo apget install roskinetic-desktopfull # Ubuntu 16.04
A
2.4.3ROS
W A _  rosdep
$ sudo rosdep init && rosdep update
Y ROS
$ echo "source /opt/ros/kinetic/setup.bash" >> ~/.bashrc
y rosinstall

$ sudoaptget install pythorrosinstall



2.4.4R0OS

® ~ ROS 7 nq roscoré

$ roscore

¥ 9 T ROS T A

P Y-To

changkun@changkun-pc: tki / J - riptsS roscore
. logging to /home/ < ros/log/39dce55c-7823-11e7-bc8d-1c1bad6c4are/rosl

Checking log directory for disk usage. This may take awhile.
Press Ctrl-C to interrupt
Done checking log file disk usage. Usage is <1GB.

started roslaunch server http://changkun-pc:40977/
ros_comm version 1.12.7

PARAMETERS
* frosdistro: kinetic
* [rosversion: 1.12.7

NODES

auto-starting new master
process[master]: started with pid [12484]
ROS_MASTER_URI=http://changkun-pc:11311/

setting /run_id to 39dce55c-7823-11e7-bcBd-1cibedécdare
process[rosout-1]: started with pid [12497]
started core service [/rosout]

9 ROS

2.4.5 xbot
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ASSH o0 linux w [ a

A R O o4 4w ros No ht H” ros

H A
H D = bW 7 ssh linux H™ rosh
H rosh C F Y ' h
ros A

ROS -7 a ROS wiki M
http://wiki.ros.org/ROS/NetworkSetup



http://wiki.ros.org/ROS/NetworkSetup

b v IR o W A -
- T WIFIA PC': WIFI " xbot-
network-* 1 T * w7 R
Ty A * xbot1234A
1. SSH
SSH W Y N 4 ssh <h
>@<h IP >
@, PC Lh ~ H u @, PC: W e
$ ssh xbot@192.168.8.101
@ " H[F h @ " H h P A
FA v w xbot h IP w 192.168.8.101
~ LIJ ~ t
xbot@192.168.8.101's password:
- ~ xbot h 47 A "~ bw Ky

~

47 A

xj@xj-ThinkPad-T470p:~$ ssh xbot@192.168.8.101
xbot@192.168.8.101"'s password:

Welcome to Ubuntu 16.04.2 LTS (GNU/Linux 4.15.8-43-generic x86_64)

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

626 packages can be updated.
119 updates are security updates.

Last login: Mon May 20 16:44:02 2019 from 192.168.8.198
Ixbot@xbot:~$ |

10 ssh w



ssh U7 T H A i w”
7/ r o No( f @ 07) @, PC
Xj@xj-ThinkpadT4705 T h

(xbot@xbot) W ssh w A
Y Y y ssh N W @ N -
D Au = b Ty ssh E &)
A 1 7 v A
N T 1| W N
"oy X X Q- ‘
$ ssh-X xbot@192.168.8.101
@. PC ssh . h wH ~ T Y'E h W
Y 5 b . A
2.ROS
ROS ht i W Ne H A | ROSh ¢
1. IPb Hostname
* L v T WIFT PC: . WIFIA
» a W D Nez XBotb PC: 0§ xboth
PC IP '

$ ifconfig

S Lrcontig
Link encap:Ethernet HWaddr 94:c6:91:17:8b:8a

inet addr:192.168.8.101 Bcast:192.168.8.255 Mask:255.255.255.€C
ineté addr: fe80::747:5af0:35a3:61e6/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:580 errors:0 dropped:0 overruns:® frame:0
TX packets:596 errors:0 dropped:0 overruns:® carrier:@
collisions:® txqueuelen:1000

RX bytes:38948 (38.9 KB) TX bytes:48496 (48.4 KB)
Interrupt:16 Memory:dc200000-dc22

11 ifconfig D IP



XBot 11  ~ XBot-U . h P FA
w 192.168.8.101 A
3 PC 3v FoaelP - PC
P - + G PC Pt XBotU | wifi Ty
QY ip, @ IPA
W A n1a 1 D~ Ne# 0 PCbL XBot hostnamé

$ hostname

xbot@nuc:~$ hostname

nuc
12 Hostname
12~ i T nucu xbot hostname 37 y
i @0 D hostnam@ " b "

- [ hostname

2k  host b
host B G etc I~ k hosts b H ip
h “aH Ty hostname B [ A
k host pH [F ping h A~ 4Bb
37y ping P Arpwuw=x B o
IPL hostname A
G 't hosts b 7 D~ k G bz A
¢ root ) k A 1| [ gksu B~
gksi @ a1 D) gtsu

$ sudo apget install gksu



$ gksu gedit /etc/hosts

127.0.0.

Yy PC uo v hosts ® '
TH o) ~ M
1 localhost
1 WXy -TM1705|

127.08.1.

# The following lines are desirable for IPvé capable hosts

- | ip6-localhost ip6-loopback
fe@B®::0 ip6-localnet
ffoe::0 ip6-mcastprefix
ffez::1 ip6-allnodes
ffez::2 ip6-allrouters
13 Host »
"y [~  hosts pp H vH e IP 1
[ 22 "1t [ OH IP hostname 7/
127.0.0.1 localhost
127.0.1.1 WXy-TM1705
192.168.8.224 WXy-TM1705
192.168.8.101 nuc
14 IPt Hosthame
" IPL hostnamg tab b g A
G k * Fhost pT g W o) '

$ sudo /etc/init.d/networking restart

XBot

3.PC

>

L PC ) b

L XBot H



he” Wl ® 9K H
HA “ya ping D7 O (L XBot [ PC A
XBot o

$ ping wxyTM1705

xbot@nuc:~$ ping wxy-TM170!
A v—T|11 05 (192.168.8
from -TM1705
from -TM1705 ( :
from -TM1705 (192.: : lcmp_s
from -TM1705 (192 . : icmp

from -TM1705 (: : lcmp_s

from -TM1705 (192.: : icmp_s

from -TM1705 (: . 1): icmp

from —T|11 05 (: ): ilcmp_s

from -TM1705 (192.: : lcmp_s 6 J
from -TM1705 (192 . : lcmp_se —10 tt1=64 time= 1 66 ms
from —T|11 05 (192 :oiler q:ll ttl= 4 tme 1 .3 ms

15 1
wxy-TM1705 PC  hostname " Y H |
PC hostnamd 3 ~ ¢ PC [ XBot ©  PC " A
$ ping nuc
I7l t

IS 5 ping nuc

PING nuc (1°92.168.8.101) 56(84) bytes of data.

64 bytes from nuc (19%2.168.8.101): icmp seg=1 ttl=64 time=3.52 ms
64 bytes from nuc (1922.168.8.101): icmp_seg=2 ttl=64 time=5.81 ms
64 bytes from nuc (1%92.168.8.101): icmp_ seg=3 ttl=64 time=2.06 ms
£ bhartac Fram e F1972 12 2 10104 - i coe—A 1T —6 Fimae—2 11 me

16 2
i T nucw XBot-U .  hostnamé
N STy ht™ A
4, hi
oo Xbotu h ~ PC wcr A



@ XBot R

vhe
R

$ gedit ~/.bashrc

D bashrc p~ pT H |- Qi
) ¥ ~ ' export ROS_MASTER_URI=http://nuc:1131% ~ G
?v ‘ ~ ot

“he
PR

$ source ~/.bashrc

XBot ' A

PC :':° 1384q ) bashrc p~ H |

N

AT A” Py~ " export

-

ROS_MASTER_URI=http:/nuc:11311:> A G E 2 o

$ source ~/.bashrc

PC A
“ ol T n A 1"  XBot ~* ROS
'P PC :'t a rostopic list 7 i [
© wA topic  No© 1

1$ rostopic list
/camera/aligned_depth_to_color/camera_info
/camera/aligned_depth_to_color/image_raw
/camera/aligned_depth_to_color/image_raw/compressed
/camera/aligned_depth_to_color/image_raw/compressed/parameter_descriptions
/camera/aligned_depth_to_color/image_raw/compressed/parameter_updates
/camera/aligned_depth_to_color/image_ raw/compressedDepth
/camera/aligned_depth_to_color/image_raw/compressedDepth/parameter_descriptions
/camera/aligned_depth_to_color/image_raw/compressedDepth/parameter_updates
/camera/aligned_depth_to_color/image_raw/theora
/camera/aligned_depth_to_color/image_raw/theora/parameter_descriptions
/camera/aligned_depth_to_color/image_raw/theora/parameter_updates
/camera/color/camera_info
/camera/color/image_raw
/camera/color/image_raw/compressed
/camera/color/image_raw/compressed/parameter descriptions
/camera/color/image_raw/compressed/parameter_updates
/camera/color/image_raw/compressedDepth
/camera/color/image_raw/compressedDepth/parameter_descriptions
/camera/color/image_raw/compressedDepth/parameter_updates
/camera/color/image_raw/theora

17 ¢ XBot-U': Topic

S5hit

E=3|
N
J
)

1a ROS y



WA 1 XBot (h ) © ROSMasteb Y o -

~

$ rosrunturtlesim turtlesim_node

1 PC (c W e L D'

$ rostopic pubr 10 /turtlel/cmd_vel geometry _msgs/Twist

"linear: x: 0.5
y: 0.0
z: 0.0
angular: x: 0.0
y: 0.0
z: 0.5"
D ~ 7 Ya Tab 5 n° i "lineary,
a Ng R Tab n~ TRk Ta Aa k
47 D A
"y [h T A T
he” w” A
v he” v " h  :: Master
wh 3t master A Ty [ h
A =yt “ros ht C b
catkin ws ~ Q. ! XBot w

b At b a v A

2.4.6 xbot
tw T T wR c = Loy
b XBot-U . b A
PC: ) b caktin_ws A

$ mkdir-p catkin_ws/src

# cd catkin_ws

$ catkin_make



(V)

A N A @ xbotw [ catkin_ws/sré}
$ cd ~/catkin_ws/src

$ git clone https://github.com/DroidAlTech/xbot.git

b A

$cd ~/catkin_ws

$ catkin_make

catkin_make R 1| i ew 7 137 ya
Dl

$ catkin_make-pkg package_name

i T~ package_name wo A a
catkin_make 9 b T vYa D b
w A

xbot |+ T~ catkin_makéF R" Y A

$ catkin_make-pkg xbot_msgs
$ catkin_make-pkg xbot_talker
$ catkin_make-pkg xbot_face
$ catkin_make-pkg xbot_navi

$ catkin_make

xbot_face T e [ B



3%] Built target actionlib_generate_messages_eus
mic r igu les from cfg/
> € 3 nfig.h fhom
ges/f cfg/b 400_pa onfig.py
[ sgraph_msgs_generate_messages_cpp
fhome/xj/catkin_ws/build/realsense2_camera/setup_custom_pythonpath.sh: 5: exec: /home/xj/catkin_ws/s
rc/realsense2_camera/cfg/base_d400_params.cfg: Permission denied
[ 3%] Built target diagnostic_msgs_generate_messages_eus
realsense2_camera/CMakeFiles/realsense2_camera_gencfg.dir/build.make:69: recipe for target '/home/xj
Jcatkin_ws/devel/include/realsense?_camera/base_d48@_paramsConfig.h' failed
make[2]: *** [fhome/xj/catkin_ws/devel/include/realsense2_camera/base_d4ee_paramsConfig.h] Error 126
CMakeFiles/Makefile2:3519: recipe for target 'realsense2 camera/CMakeFiles/realsense2 camera gencfg.
dir/all' failed
make[1]: *** [realsense2 camera/CMakeFiles/realsense2_camera_gencfg.dir/all] Error 2
make[1]: *** [FTESFFREMATS....
3%] Bullt target tf2_msgs_generate_messages_cpp
3%] Built target tf2 _msgs_generate messages eus
Built target tf2_msgs_generate_messages_py
Built target nodelet_generate_messages_nodejs
Built target nodelet_generate_messages_cpp
target bond_generate_messages_cpp
: recipe for target 'all' failed
ce: *** [all] Error 2

xj@xj-ThinkPad-T470p:~/catkin_ws$ |

W y' catkin_ws/src/realsense2_camera  realsense

(https://github.com/IntelRealSense/realseresd]  ddynanic_configure

realsense2 _cametige » A
f r bu'
$cd/tmp # K Y

$ git clonehttps://github.com/IntelRealSense/realsercse

(V)

n ) realsenseos /  ddynamic_configure

realsense2_camewae b [ catkin_ws/src A" P '

$ catkin_make

2.5
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I
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't * XBot-U 3 w A

) 2

PC wifi 1 T [ Y xbotnetwork* WiFi 7



T ° XBot-U A w xbotl232 ~ "
- A XBot b PC  ht™ ~ 17y
Q. LA
XBot-U } " b xbot_bringup/launch/xbet
ulaunch » T : p W T A w ° T
a o a £ E Realsense E A
T ir “37 va b o AW
I s @ XBotT > DA
25.1
XBot-U b ~/catkin_ws/sré/ T~ 1 U
T xbot bringup descriptioh drivef msgs
node” safetycontroller” tools Toa. z
~ xbot facé & * 7%~ xbot_navi Y I " &~ " xbot_talkeF A
! D™ "y nQ W " -
XBot-U A
$ roslaunch xbot_bringup xbotlaunch
3 Xbot w A~ D l w TN
@ ROS T .a o a RGBDDP a . Z
E A - " " i w
W A 3 ya 1 o in " A
$ sudo service xbot stop
o) ~ Y A
s A7 " XBot-U New ~ 37y ~°
"N D * XBotA

$ roslaunch xbot_bringup xbot.launch



- D , ) L -
D - D T4 A xbot.launch
xbotu.launch " h T N
: S A T
r
18 xbot.launch B w
2.5.2
XBot-U Intel RealSense “E

(V) ~

a W " * Realsense 'E A

$ roslaunch xbot_bringup realsense.launch

2.5.3

a W 5"y " Rplidar & A





















































































































