(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE

mEASLAMES: sB15: ROSAIJHHHNR

. 4 () A\

r ’F’/" bﬁ* SaChk @ A D
g . %:FE = .

e / Y rEEEE)

S .. NAVIGATION

e Ty

EpMrme s STJONVYIS>—IR3S

B 5F2F: FHESHZLIAASERABER
m F3F: ABLTHRUREENHFARR
m TR

Ot’,!ﬁl:"k.:l:.[i”’-’g

BETEH: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE 18 ROSAI &R

FPRERHE
—. ‘WS . EERE =. SLAMER U, BESHR
$12E: ROSAIIEHHR $EAEE: HIBBAERIEE SE7E: SLAMARHGSIZERY SENE: BESMPIEFERY
$E2EE: CH+RIZER $85%: HIBRAEN SO HHSLAMERS #1285 HEBESHAR
$83E: OpenCVEHRAHE sE6E: HIEBAKE $E0EE: MIHSLAMERLE 135 M ASLAMSHL AT

F105: HIiBSLAMAR SR

1/37 BMAETE : www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE

2/37

REHE

1.1 ROS@E

1

1

.

.3

ROSHEKIREE
ROSEH WY
ROSEI TR
ROST RiE(E
ROSHMMEEME

ROS2.0EEE

513 ROSN| ITHEHRIR

BETEH: www.xiihoo.com



(NS ASLAMS N #OBARSSLE) KR ZEF YUl LI kRt 515 ROSN| ITHEFRIR
1.1 ROSTE 1
B ROSHEEE )

B ROSK{THRA
B ROSEIHE

@OQROSE— 1N HAEBEEL ( )

@QROSE—1MHAERIEMES

®OROSE—RIIAFFERHE

3/37 BAETE: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE F15: ROSAIILEAIR

1.1 ROSTE 1
OQROSE— TN HABIEIEL ( )
B ROSKEER W)
B ROSK{THRA
B ROSEIHE

aEXE

4/37 BETEH: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE SE1E: ROSA[ &R

1.1 ROSE N
OROSE— AL HERBIEER ( )

B ROSHKERNE )
B ROSKIThRA
B ROSEI A

KSER

5/37 BIETE : www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE 18 ROSAI &R

1.1 ROSTE N
@QROSE— 1P HABIEESLR ( )
B ROSHEZE )

B ROSK{ThRZA

B ROSEIHE

MRABEREAR

6/37 BMAETE : www.xiihoo.com



(TZRASLAMSHR: ZORARSE) KR ZE U TRt SE1E: ROSA[ &R

1.1 ROSEEN
@OROSE— 1D HNBEFIELE ( )
B ROSHEENR W) HERERE (EFRER)
s_ o EH R S B i £ HEEEE (EEEES)
NONYST
" ROSAfFRA Bt ENERE GEEEEE)

B ROSEIHE

7137 BIETE : www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE SE1E: ROSA[ &R

1.1 ROSE N
DROSE— M HHREEIELE ( )
B ROSHEERE )
HIZEE + NGB

B ROSKITHRA

: rossans kiinoo-25
=N mane LLCONEES

HEHNIREIRER?

RRIRE .. RRIEFT

EE IR TIAE S

XXXFE5

2 '. XXXTEF
=fF

8/37 BIETE : www.xiihoo.com

XXX




(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE 18 ROSAI &R

1.1 ROS@E

@QROSE— 1P HABIEESLR ( )
B ROSKREERE - v . -
& 5 = BEEO + 18 {5 1h Y
ROS&1T
. LGS m E=O B UART., SPI, 12C
B ROSEIGA m USB m TCP, IP
m AR B HTTP
m BT B HE XY
[ | .. m ...

"':j O Set Pose @ Set Goal _ center

==
=

=
m

TR ARREEREO. B(EnNE BLRESR 4T & www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE 18 ROSAI &R

1.1 ROS@E

@QROSE— 1P HABIEESLR ( )

& (5 =

B ROSHELEE )
B ROSKITHRZA
B ROSEI A

BE#&O + 18 (5 1%

138 => 2b’10001010 2b’10001010 => 138

138 H&EIL?

139 Iz 7ME?
140 =02

10/37 BMAETE : www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE F15: ROSAIILEAIR

1.1 ROSTE 1
@ROSE—1TMAAEAIBEMNES

B ROSIIEZEE )
B ROSK{THRA

B ROSEIJAHi%

e WiIEFITH: catkin_make., &

A TR :rviz, rqt. &
(FEIH: gazebo, %
$=H/H5IH: OpenCV, PCL., &

11/37 BAETE: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE 18 ROSAI &R

1.1 ROSE
@ROSE—RFIFBERHE

B ROSHEERIE )
B ROSKITHRA

m ROSEIHE ey
navigation
movelt
gmapping
driver

12/37 BMAETE : www.xiihoo.com



(EEASLAMSH: BOBASER) KEE TR 12 ROSATILEIA
1.1 ROSTE7
o aa A, 2 3 s A 1] B2
s rossizee ey FRFTROS, MEFEINSBSAFLZTIG?

B ROSK{THRA
B ROSEIHE

o I8 4 ik

_ IX z
wmiE ROS Rz A

C++ 5 SLAM
Pyhon =
Java RS &0

13/37 BAETE: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE 18 ROSAI &R
1.1 ROSEHE
FiEF: F8 (NBASLAMSH: BOBASER) B1-1

AT [E] ROSHL 4 Ubuntu S 4 24 B
20181 Melodic Morenia 18.04 Bionic Beaver | LTS

B ROSRHREENE
B ROSKEITHRZA
B ROSEIHE

2017 4F Lunar Loggerhead 17.04 Zesty Zapus
20164F Kinetic Kame 16.04 Xenial Xerus LTS
20154 Jade Turtle 15.04 Vivid Vervet
20145 Indigo Igloo 14.04 Trusty Tahr LTS

B —HEROSKRASUbuntukR A4 % K
B —RSREROSEHTHESEREROS

14/37 BMAETE : www.xiihoo.com



(TR ASLAMSH R #ZOANSEEK)

1.1 ROSTE 1
B ROSHREERIE
B ROSKITHRA
B ROSEISGE )

15/37

SKAE & UMV Rk

DESEREROSHEZUBESM&EETER

@%ée"‘él&mlﬁﬁa_)f&?&ﬁﬁﬁﬁiﬁ

ORWEZRITEABMECESHGS

: WWW.I0S.01g
: github.com

1: wiki.ros.org

= ¢ AnSWEerS.roS.org

Z$1E: ROSAN| IWNEFHR

BETEH: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE

16/37

REHE

1.1 ROS@E

1

1

.

.3

ROSHEKIREE
ROSEH WY
ROSEI TR
ROST RiE(E
ROSHMMEEME

ROS2.0EEE

513 ROSN| ITHEHRIR

BETEH: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE 18 ROSAI &R

1.2 ROSHEKIGEE

FEF: &8 (NBASLAMES: BOEASEHE) B1-2 m A
ROS #4; 5 ROS % 1T m TR

m ROSZZEE
B ROSS4ALIG
B ROSMNZZESEE

B FREMFATIE fe 1 2

PIERG

LIRERTSR:

http://wiki.ros.org/melodic/Installation/Ubuntu

17/37 BMAETE : www.xiihoo.com



(M=RASLAMS R : O SELE)

1.2 ROSHAEWKIGEE

18/37

ROSZ2E
ROSIH4BA 5=,
ROSMZRIB(SECE

ERSERF R TR

—

SKAE & UMV Rk

m ZARTEZR
" BRI{E=ER

i L{FZE):
source /opt/ros/melodic/setup.bash

source ~/catkin_ws/devel/setup.bash

$F1E: ROSN| IWNEFNR

BETEH: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE F15: ROSAIILEAIR

1.2 ROSHAEWKIGEE

m ROSZE

B ROSHAELTTT ROSKZRIBISHIIMEEEE |

B ROSHKBSEE - export ROS_MASTER_URI=http://localhost: 11311
B FERERTRKTE export ROS_HOSTNAME-=localhost

19/37 BAETE: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE F15: ROSAIILEAIR

1.2 ROSHAEWKIGEE

m ROSZEE
B ROSIMAHALRF

B ROSMEB(EEE
SEFRIE:

S = 3
N FAERFATE -
vim, VSCode. Sublime text, Atom, RoboWare Studio

20/37 BAETE: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE

21/37

REHE

1.1 ROS@E

1

1

.

.3

ROSHEKIREE
ROSEH WY
ROSEI TR
ROST RiE(E
ROSHMMEEME

ROS2.0EEE

513 ROSN| ITHEHRIR

BETEH: www.xiihoo.com



(MEEASLAMES: BORARSSTHY KEZ NI iR 125 ROS A JAEAEHR
1.3 ROSESHEZ
B ROSHIITEESEM

B ROSHIMHRGE
m  ROSHIFFFAL XL

IEHRR
)= EHEH ﬂﬁ%
aE
. ;%l% N Eﬁ\\lg% IJ
1EEJ\.;EIL‘:\X§:
” L s e A2 SR
o) Eskm - IRFTIRESS
SHEEEEE

B SRS

22/37 B PR EMETRE: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE 18 ROSAI &R

Tyfe fulc B 3

1.3 ROSEZRE CMakeLists.txt
LET Sl A gt

package.xml
A BE A | g gy b

\ CMakeLists.txt include/<pkg_name>/
B ROSHYItEELE p

Ihatt
R = R iR B X R
B ROSHISIIH S % =
R DAEA | gppmmemss pssE L HR
" ROSHFFB LS

e (]

AN AEbrdE s (E i 8 e CH &
I I

R =z bash. python %A 04+ H &

s Bh 3k B R

FiBEF: &9 (MBASLAMSH: %UEASRER) B1-4 ThEE LY R H

sre/

B T{E=S[E

m IOES
B T

23/37 BMAETE : www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE 18 ROSAI &R

1.3 ROSE %L1
KEF: 58 (MEASLAMSH: BORASLE) B1-5

B ROSHIITEESEM

B ROSHISEERGE

B ROSHYFR{T X &S

repository

24/37 BMAETE : www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE

25/37

REHE

1.1 ROS@E

1

1

.

.3

ROSHEKIREE
ROSEH WY
ROSEI TR
ROST RiE(E
ROSHMMEEME

ROS2.0EEE

513 ROSN| ITHEHRIR

BETEH: www.xiihoo.com



(BEASLAMER: Bl ARS8
1.4 ROSIiXTH

26/37

anning dependencies of target n4"11fr node

15:}

[ 75%]

KA & AU BhRAT

roscore,

rosnode.

catkin_init workspace, catkin create pkg. catkin_make

rospack.

rosrun,

rostopic,

rosinstall.

roslaunch

rosservice, rosparam,

513 ROSN| ITHEHRIR

. rossrv, rosbag

[
[ 58%] Linking CXX executable Ihunifuhuntuﬁdﬁtithhn we /devel /lib/topic_example/publish_node
[ cAX] Built target publish_node

canning dependencies of ta ryet subscribe_node

[188%] Linking CXX executable fhunefuhuntuﬁdfcathhn wsfdnvclflthftaptc n:analn#suhscrtbq node
[18a%] Bullt target subscribe_node

vbhuntub4@ubuntusd -virtual-machine:-/catkin_wsS source devel/setup.bash

ubuntuB4fubuntuéd -virtual-machine:-/catkin ws% rosrun topic_example publish_node
[1546014139.
(15460814139,
[1546814139.
[15450814139.
(15456814139,
[1546814135.
[1546814148.
(1546814148,

INFO]
INFO]
INFO]
INFO]
INFO ]
INFO]
INFO]

INFO]
THFT1

e L L e L Lo Lo Lo T

Mc45a14146

498121551]:
£98536835]):
698382913]:
799836123]:
B9863244R]:
998529763 ]:
898189515]:

198847892 ]:
798772477R1 -

hiow
hiow
hiow
hiow
hiow
hiow
hiow

hiow
ki

ailrg
airg
difg
aflg
arg
airg
are

airg
Ara

WL
Wil
yiou
you
you
WOl
WOl
you
WL

B oed h LA e Ll P S O

BETEH: www.xiihoo.com



(HEEASLAMS R #ZOARS3LEK)

1.4 ROSIIXITH

Eile Ppanels Help

™ Interact | " Move Camera <-FocusCamera ™ Measure .+ 2D PoseEstimate . 2D Nav Goal

[ Displays
- Global Options
ixed Frame maj
Background Color [l 48; 48; 48
Frame Rate 30
Default Light v
{eEatiic

Grid v

Create visualization

By display type | By topic
~ & rviz
&8 camera

== DepthCloud
& Effort

P Gridcells
Description:

Display Name

# cancel

Add
(9 Time
ROS Time: |1572961542.26 ROS Elapsed: 162.13

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

27/37

SKAS &

@ Publish Point

wall Time: | 1572961542.29 wall Elapsed: |162.03

@ Views
Type: | Orbit (rviz)

~ Current View
Near clip ...
Invert Z Axis
Target Fra...
Distance

Focal Shap...
Focal Shap...

Yaw
Pitch
» Focal Point

WU T ARt

- Zero

orbit (rviz)
0.01

<Fixed Frame>
10

0.05

'

0.665398
0.955398
0;0;0

Remove Rename

Experimental

31 fps

Z$1E: ROSAN| IWNEFHR

Default - rqk

200 Running  Perspectives Help

| [i@ Container
[l Actions
|l Configuration
&l Introspection
il Logging
i Miscellaneous Tools
|l Robot Tools
Ll Services

| [ Topics

[* visualization Y W Image View
" - Mavigation Viewer

& Plot

Pose View

W RViz (experimental)
TF Tree

Plugins related to visualization.

BETEH: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE

28/37

REHE

1.1 ROS@E

1

1

.

.3

ROSHEKIREE
ROSEH WY
ROSEI TR
ROST RiE(E
ROSHMMEEME

ROS2.0EEE

513 ROSN| ITHEHRIR

BETEH: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE 18 ROSAI &R

1.5 ROST RE(E

FET: 39 (NBEASLAMSH: BURASER) E1-6

B FE(S (topic) S :std_msgs::String B2 std_msgs::String
AN hello TSN %hel lo
B RS5IE(S (service) i 5% Ichatter

B Z{EEE (action)

https://wiki.ros.org/std msgs std msgs::String
https://wiki.ros.org/sensor msgs string data
https://wiki.ros.org/geometry msgs
https://wiki.ros.org/nav_msgs

https://wiki.ros.org/actionlib_msgs

oooooo

29/37 BMAETE : www.xiihoo.com



(MEBASLAMER: ARSI  KEZ AT R #1235 ROSN| ISR
1.5 ROST HEES
KEF: 58 (NBASLAMER:: BLRASEL) E1-7

- Wi L kR service example::AddTwolnts
(topic) T

||

i
&
i
ifl[3

(service)

M
<
N
i
il

B Z{EEE (action)

Jlbe 5 1 1

service example::AddTwolnts

nt64 a
int64 b

nt64 sum

30/37 BMAETE : www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE

1 5 ROS-F’:\\\ {|=|

FEF: 58 (NBASLAME: BOEASER) B1-8

i1 B ¥ action example::CountDown

Z$1E: ROSAN| IWNEFHR

B ERUE(S (topic) - a2

m
=i
dR
i
il

(service)

m FfEE(E (action)

action_example::CountDown

31/37

L ¥ -action example::CountDown

Wi EL N F§ - feedback=9

A b i

i EL A K actmn exam le: CﬂuntDOer

LA

#goal define
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#result define
bool finish

#feedback define
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int32 count current

BETEH: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE 18 ROSAI &R

1 5 ROS-F’:\\\ ‘n

ROSE(EIRE, FRADH
RET: 34 (BASLAMSE: %UHKE*B&)) E1-9

i

il

B EEE (topic)

i

il

B (REZIES (service)

B Z{EEE (action)

m @ &R XMLRPC, XML, RPC. HTTP
B (EmEdE: TCP, UPD

32/37 BMAETE : www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE

33/37

REHE

1.1 ROS@E

1

1

.

.3

ROSHEKIREE
ROSEH WY
ROSEI TR
ROST RiE(E
ROSHMMEEME

ROS2.0EEE

513 ROSN| ITHEHRIR

BETEH: www.xiihoo.com



(M=RASLAMS R : O SELE)

1.6

34/37

ROSHtIEEM S

parameter
tf

urdf
launch
plugin

nodelet

SKAE & UMV Rk

$F1E: ROSN| IWNEFNR

BETEH: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE

35/37

REHE

1.1 ROS@E

1

1

.

.3

ROSHEKIREE
ROSEH WY
ROSEI TR
ROST RiE(E
ROSHMMEEME

ROS2.0EEE

513 ROSN| ITHEHRIR

BETEH: www.xiihoo.com



(HEEASLAMS R : OB ARS30EL)

1.7 ROS2.0 B

SKAS &

ROS1 ROS2
SRR KRS
XMLRPC/TCP/UDP DDS

Linux Linux/Windows/Mac/RTOS
[ FFRAROS1

36/37

AU Ml bRt H1E: ROSA[IWERNR

L Application
Application o e — o
Layer (Master ) || ( Node ) ( Node ) ( Node ) ( Node ) ( Node )
o S o e s R e e

Application

Client Library

Client Library

Layer Abstract DDS Layer

Middleware

TCPROS/UDPROS
API Intra-process
API

BETEH: www.xiihoo.com



(M=ERASLAMSI: ORARSSLE)  KRE AT BhRAE 18 ROSAI &R

m GFEEBTE: https://github.com/xithoo/Books Robot SLAM Navigation

B iEHPPTTRE:  www.xilhoo.com

37/37 BMAETE : www.xiihoo.com



(M=RASLAMSHR: OMASEA) KR ZE  HURMIT AR

aiE XiE, IRASEH. .



