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FI %GR B A 4
BESRRMRE X

K2 AR A i
PP A s L

IR VNC i FHBRGS , BB ) 2

BB
e “Crtl+C” 1B HIH KA -
BREIH (UREEBITMEREIRR) g MK E R

PR AR TR S HA AR S

AN

MAND
Tt

Figure 17: run
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TR

PARE B A FE A A

B & A (FER, HNASUITEE TH)

Figure 18: start

— LA R Docker 14 (HAthfiy 4 1S % docker XS HAE):
KA
T 7 -
s ts
2. A4k
AL HT e PR AR AL THEA PIRES, ATPARI A — T A2k -

CREATED

1" 43 mimutes ago  Up About a minute

Figure 19: ps
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https://www.runoob.com/docker/docker-tutorial.html

W AT AR A7 Ot
(1) MITTsm
T YEe, A M htlocalhost:6080, #i ARSI E ) ERS, TTPAE W ubuntu SH .

FTFFLS, it Aroscorc; FIFE— 48, B , FIOVES rviz R

Password

Figure 20: no vnc

ew  Orbit (rviz)
0.01

ra... <Fixed Frame>

e 10

ap... 0.05
v
0.785398
0.785398
0;0;0

Figure 21: no vnc: rviz
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localhost:6080

(2) VNC Viewer jJjji]

R 2 Windows VNC Viewer 22354, —PE4E52 0, S “VNC Viewer” ElfR. A
4 “VNC Viewer E#r”, 7£ [Connect] —F2# A0 127.0.0.1:5900, 255 5y AL P, i
ANJEFPAF WL ubuntu SH

FIIF i, Ty Aroscore; FIF—Rig, By Arosrun gazebo  run gazebo, B[ PAFF| gazebo Ht
T, FEAT e e At

VNC Viewer

File View Help

|vnc CONNECT [137501; 5900
by Realvi i

127.0.0.1:5900

@ Unencrypted connection

The connection to this VNC Server will not be encrypted.
VNC Server:  127.0.0.1:5900 (TCP)

Your authentication credentials will be transmitted securely, but all
subsequent data exchanged while the connection is in progress
may be susceptible to interception by third parties.

[JDon't warn me about this again.

==
Stap

Figure 22: vnc

Terminator

_ Gazebo

Figure 23: vnc: gazebo
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https://www.realvnc.com/en/connect/download/viewer/windows/

Windows 3¢ KENT 25 b 1

i T Windows ZEEH SN Bl Hyper-V, FrRAFESS 2 2 RZ A O Hyper-V, HaH
5L,

[ Hyper-V J5i&):

L SLHH A Hyper-V.bat 3CfF, QA

8 5 g
b o
[t Py harm S

Cammuni..

Hyper-\.bal

@

Fostman

Figure 24: Hyper-V.bat

2. AT AP DR S

pushd "%~dp0"

dir /b %SystemRoot%\servicing\Packages\*Hyper-V*.mum >hyper-v.txt

for /f %%i in ('findstr /i . hyper-v.txt 27>nul') do dism /online /norestart /add-package:
del hyper-v.txt

Dism /online /enable-feature /featurename:Microsoft-Hyper-V-All /LimitAccess /ALL

3. Bbsfiiidrh “DVEBLG BOnzfs”, W sfr iU, BERsfrdiR, Briirn@hEs,
WIANY, HEEAHM,

1: 2418-19



4. mEsEEe, oM > FR7-> FRPAIaE, s B Windows )

—
| B CAWindows\Systen

n32\emel exe

Figure 25: Hyper-V cmd

%I, AFEF Hyper-V Ciihn, -

| ¥y Windows ThEE _

| FEFEEkH Windows Th4E

| EEmEm—MgE, EEHEGE, EEEA g, EnnHEs
| iE. PR TS A — RS

NET Framework 3.5 (8% .NET 2.0 %0 3.0)

MNET Framework 4.8 Advanced Services

Internet Information Services TS Web &4

Simple TCPIP services (i.e. echo, daytime elc)

f [m
- Hyper-V
A [w] Hyper-VEEIE
Hwl | Hyper-VE&
[+ Internet Explorer 11
| |m ] Internet Information Services
[]
|«]  Microsoft Print to PDF
[“] 1 Microsoft XPS WEYS M i2F
| |®m ] Microsoft ;HREFIMSMQ)iRSSE
(1]
o [m]  SMB 1.0/CIFS TR
[ Taloab 1 an

i

Figure 26: Hyper-V windows
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5. J MR AAE B 3 503247 emd, A systeminfo, R LL B, £ Hyper-V
R, -

mﬁiiH “?.--r'\ﬁéu

Figure 27: Hyper-V systeminfo

4.4.2 Ubuntu REEF, 23 ROS Docker:

— . 3 Docker
Jeue ek 64 (iiiAs Ubuntu + Ubuntu N H/MRAASET 3.10,
BE N

AT = FEIL Docker B 75 Ubuntu 2224 SO
TEIX BT DR S8 =Fh, g ifirsl, (HEITA A ahes, 2 aouT:

.. ME ROS Docker PAKAHAL T 2% E AR -

ARG, WORGEATIAIT A, &R RN, 2% ROS JAFHR, I, &
JR BRI 2 ROS, LS8 UR R BT Rl Ia L, ZIRBCEIREEAR R, e P 2ee— LA (R B
i, HARAER G E LA TTIA R AS P ROSwiki HH 20 IR

4.5 /Dl s T sk

4.5.1 /PhEEfali g

GRS G TU\ﬁ)ﬂ ROS Har iy /MBI TIRIE. e H— 1L imiz {7 roscore, 53l
rosmaster; FF]FF— A s/ N E RS, B FHTIF—ANZo E sl s il =y . BeAs T RA
i T g /Nt fs 3 BT U ROS 2238 i3y 4 il /Nl e s 830 2 A A RR s A s il
SR R A i R

1. roscore 54 54l
roscore ;25T ROS W RGN et SR AR AR PRI SE G, WAIBAT roscore 4 REf ROS

T .
2. |33/ INEE T S
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https://docs.docker.com/engine/install/ubuntu/

BRI 2T AL S, AU Fig pY. v HopU IR I RER BEHLIY
SHFARR.

TurtleSim

Figure 28: turtlesim_ node

3. JRB/INEF R A 1 Y

rosrun turtlesim turtle teleop key

AP FigRd, FTIRHE AT, PR ALy 6] S AT ) NS 0 B S Sl TR
SORUER A B RUE turtle_teleopkey [ S A REIE H (4 -

gyh@guyuehome: ~

EE(H)

'q' to quit.

Figure 29: turtle_teleop_ key
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4.5.2 #% ROS |5k

L. rqt_graph $2flt 7 —4> GUL #@F, MTr#tk ROS 158 WIPAA] rqt_graph fy&-F]JF
AR

rqt__graph
2. $THF 5 HITT A B Q1P Fig BOBT R p0 AT oAb s Ho b SR T 2 BIBTHF R M A0 A, 4

““Node Graph D@ -0
& | | Nodes/Topics (all) - ||/ / EIENERL

Group: |2 |+| Namespaces v/ Actions v/ tF v/ Images | v/ Highlight [v|Fit |7

Hide: v| Dead sinks | Leaf topics v Debug |tf V| Unreachable v/ Params

[turtlel

e

Figure 30: rqt_ gragh

turtlesium Fl turtle teleop key A XTI {50

4.5.3 ROS 0% Hm 2
rosnode & — a7 LH, HTERA K ROS ARG E, SR EM, TTHRANEE,
1. Hrp rosnode info W] PASE/RTT s A A5 B, WG RIAHITT -

$ rosnode info /turtlesim

Node [/turtlesim |

Publications:

x /rosout [rosgraph_msgs/Log]

* /turtlel /color sensor [turtlesim/Color]
x /turtlel /pose [turtlesim /Pose]
Subscriptions:

x /turtlel /ecmd_vel [unknown type]
Services:

x /clear

« /kill

x /reset

1: 2518-23



/spawn
/turtlel /set__pen
/turtlel /teleport_absolute
/turtlel /teleport_relative
/turtlesim /get_loggers
/turtlesim /set_logger_level
contacting node http://192.168.83.154:45825/ ...
Pid: 2406
Connections:
* topic: /rosout
x to: /rosout
* direction: outbound (36671 — 192.168.3.154:35814) [24]
* transport: TCPROS

EE S SR SR

*

. rosnode list ] DAY 7R 24 H T S A5 &

$ rosnode list
/rosout
/teleop__turtle
/turtlesim

. rostopic flFy rostopic 4T LH, HTE/RA K ROS iEEWIEIAGE, WIEAME, 1T
., RATHEF ROS 4. rostopic list T DA R 24 B i 1) %

$ rostopic list
/rosout

/rosout__agg

/turtlel /emd_ cel
/turtlel /color__sensor
/turtlel /pose

. rostopic info W] PAFT EIERUA <1915 E:
$ rostopic info /turtlel /cmd_vel
Type: geometry_msgs/Twist

Publishers:
x /teleop turtle (http://192.168.3.224:42663/)

Subscribers:
x /turtlesim (http://192.168.3.224:40187/)

. rostopic echo A AR /RITAUA AT ITH B, - BIANEEAR /N AL 2 4

$ rostopic echo /turtlel /pose
x: 5.544444561
y: 5.544444561
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theta: 0.0
linear_velocity: 0.0
angular_velocity: 0.0

by

6. rostopic pub W] PARAIE S, W DA A S A A/ N R EIE N T
iz
$ rostopic pub /turtlel /cmd_vel geometry_ msgs/Twist
"linear:
x:10.0
y:0.0
z:0.0
angular:
x:0.0
y:0.0
z:10.07

Hoal A - 280, FoniR, BLH 10hz.

rosservice fl & T4 AR ROS ik 447 LH, B —4 Python £, HTHKZR
A xRS s B sh STEHEA.

7. rosservice list ‘E/RIGE IR IRSGHE R :

$ rosservice list

/clear

/kill

/reset

/rosout /get__loggers
/rosout/set__logger_ level
/spawn

/teleop_ turtle/get loggers
/teleop__turtle/set_logger_level
/turtlel /set__pen

/turtlel /teleport__absolute
/turtlel /teleport_relative
/turtlesim /get_loggers
/turtlesim /set__logger_level

8. rosservice info A PAFTEIIRSA XM E

$ rosservice info /turtlel/set pen
Node: /turtlesim

URI: rosrpc://nvidia:35261

Type: turtlesim/SetPen

Args: r g b width off

9. rosservice call 7] DA 5 A S0 H kRS -
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$ rosservice call /turtlel /set_pen "{r:255,g:0,b:0,width:5,  off >:0}”
PR RPE 0K /turtlel /set__pen BR 55164 o I A0<255 0 0 5 072X T T /turtlel /set__pen

Mg IS4 (v, g, b, width, off) BYfE. ZLERY v WIERK(EIE 255, 4 g Ml b &R 0, FF
PAERIBEI (6 240 (). width E R 5, off B0 (%),

2

L0 Fig. BUFFR, B 4P A MREDE m B R, TR B (o], 2]]7
HZE T F = (ol ud]7 BN BRFR R B e 21 A1 o 7T RO,

%1:“2)

\.m

(21 (2), £2(1))

mzjl

A J

Figure 31: —4E~F-T it &k

(a) B ARG EELE I PR 25 ) 2
(b) & RAEEI At, FEBANIAE R DFEAL R A (kAL (k + 1)At), Vk € N fRFf
A, B HZ AR GE B O ] RS 23 R A2

2. #HXeR", X ~N(m,P), IFB E[X] =m, cov[X] = P. % AX+b=Y € R™,Y ~ N(0,I),
ok A e RV, b e R,

3. % @ RM—TCREIAM, @~ N(m,o®). iR Elz], E[2?], E[2°], E[z"].
4. 5 XY WERG RS ek BN

pX,Y(x7 y) {

ok (X7, YT A 2

5. ik v,e MRl E, HARMIIES 0 BRI . Bi e B ZRFE™ M & . Uk
AITFAE— N ME—IYHERE B, i1 v = Be +w, HA e Ml w MHEM,

6. LA TSERL E UF ) docker image.
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7. 1t ROS F32Bl/NEtadmE

(a) f#i[H] topic echo F§AFT B/ INEE LA AL ETE L, 7 FH A A4 1l i LA 845 8 5
(b) i rostopic pub 54/ N AL AL 3 BN ERIA ;
(c) ffif rosservice call $§ 4R/ NEF PSSR, FEER 3.
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