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ES % (BANS BHLIEHI RSN G REFM v1.0(Y6_1.2)) BMRENEREHITRERE

MAE

LEHTEREEES BANS #HITHIRECE, BANS BHlITHI R G HITVIRULMNE, EHER, %
WiEO, MEEOFEEMNSISEm, EFREESEBIESE (BANS BHEHIRGE =~ mF M
v1.8(YG_1.2)) F=ZFHITEHLE, ILETHBIBTEER IPC,

BANS %12 L H=E/E, FBRBAFZTLRXRE, WRZEHEFZTNEXANONE AR
ERYGEE. BANS EIZIRAE, HEFEMBWIFI 56 SERUBERTIR, HEEABRERRD
HEE, MREEAZ G BANS REHPERE RS, HEEFERAIIR AP, W45 E o) 3 7] B
ZREIB FAE TEIM, REEUIFHRBEARZF.

BANS1.2. 0 EREERER AT — AEE120 8, ZFREEKIKEEA, ATEEAE BANS i
WEB AEHITEMEE, WMREXFFHIEE— AEE120 £8, EEHREE FAE HITKEER
FRIE (BANS BHITHIRGTHFM _v1.8(YG_1.2) ) #HITE &,

ZWMBELEIESE (BANS BHLEHIARAE SR FM v1.8(YC_1.2)) FHEF-_HKET, =T
B 4.2.1 TEMIRE, 4.2 41EHISH, 4.2.5 FXB[IRE, 4.2. 8 BERE, 4.2.9 %
WEE, FEWRRE, LEXTKRFIFER IPC.

N

N BIRISIRE

BREAENB/A, APRE (BANS BHEHRGE~RFM v1.8(Y6_1.2)) TT4.2.775
HITEIRIINSIHRERE, RWAN—ENRIINS, atxRhER, TEFBHFEE, ZTEBAFH
FRE slam EE, TEXE—KIGHBEEIFEFER. FEXIISHRETRE, SEHEH
Hsh&E, BRITESNERREREIIINESIRE. (IMERERIESERTER 4.2.5 HEREK
BIEE).

4.2 BEoNRBRE
TREBIISRER, FEMREHITEHREGE, BPRIE (BANS BHIESI RS ~mF

M_v1.8(YG_1.2)) T 4.2.7 WHTEHRERE, SHERGETHKE, ATREFEFER
REITERRE, MRERRETBIFTERNT RIS EERHITIRE.
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MRERGENREZBIERRE, ARAUSESHREGRESEXEFIHRERLCMER
T+ EY ERE B R 05 .

4.3 HHIRE

MREFAR_EBRBIE, BATRE (BANS RHEHRGERFH_v1.8(¥6_1.2))
T 4.2.7 FHATANAS I SIRRE -

BANS 1.2.0 ERERERFFE— AEE120 ZF 8, ZZERIAE T BANS A9 WEB R HEEITH 5}
WE. MRBEFEMIFE— AEE120 8, AFRERZBESERTERERIE, BHE
MirERIXHE, HGERSXE, HITIRERE, METMEIFER IPC.

BEREAHERER, BEAENRITNIRAREFERRER, BEARABNERRSE
B, BEREIFLIRE FAE IRMEZ WG, 5% (BB XH: BEERSFLE
_v1.0) #HITEE.

TRIFAGER, SENERIRATHERBSEINRE, ZETHRESAN BANS R
GARILEMAEME EHITESMENR, TRIFLES.

SLAM B EIFSEARFM (MR : SLAM EHE) #HITEE . ZE TR R 7E BANS it [E]
EEEEARMMBE, RFFAFNHE SIS MEMERE, EiTMH. HEEEREFESE
(BANS BHIEHIRGE R FM_v1.8(YG_1.2)) 4.2. 1 FHthEEIE.

HEWERBEEEFEMBEME, FTEERBREXHRXHR, BIEEJ PCD, PNG &
TXT X EELE LR AT EEBIT.

R SLAM B ETEBE, ARERMEEEERIEER, REA
yugong/data/map/global_cloud_map/ RXBEIAME, ARPAIUFEN—KEZEiZ
XHJk, @A global_cloud_map.pcd, BRINMEFERX S 2D 5 3D, FHESSMEIE
ER—F,

MBATHREERENME, BNNRFELTR, WRFEMBNATESURRIKE, TE
£ BFMS imi#1TH#R{E. RFBRIEREBEEFLIEE FAE TREIMEWIFIE, &% (RBEHEKE
EHITHRSE (BFMS2.2) _FmFM_~mEARAE) HITHMIRITEEmE, A LELR
EFIRE

FHIR BFMS SHAE RGBS LS BANS IR EBN, #¥IXNER, EERE:
/etc/hosts, fE/etc/hosts 1, 7RA0 ip HiLF] hostname, EFH tab BN E. EH
Fr B8 BFMS ZHAE R % F1 BANS Bl ARG FECEFFBEMAILE, W BFMS LEEBREFN
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HH) BANS B9 IP, & BANS FEZEFfE BFMS R EHMETBH BANS B9 IP, BEREE 51
B% (MizR—: BFMS 5% & BANS WEELEIHAA).

EWMMBECE BT BANS B WEB A HAITEE . ME MG, FLMERSRIMEERE,
RAERB—1TAUNITENE, BREARES DI, SERMEHRE.

1. ¥IRERE
MRME-—TFIHRE, FERE:

1.1 /ETG/HOSTS

f£/etc/hosts 1, i ip Wit FI hostname, FEF tab BEI¥ L. EEFFHBRI BFMS %
HUBAE RS BANS BH ARG EEREEMBEMAIEE, 1 BFNS EER E B ARY BANS 1Y
IP, 54 BANS FEEfIE BFMS R EfBFr A1 BANS B9 1P,

1.2 BBAE
THGSITHEA

# route —n NEERTEL

hx00a00020031213000n00 : ~ $ route -n

Kernel |IP routing table

Destination Gateway Genmask Flags Metric Ref Use
| face

0.0.0.0 10.20.203.1 0.0.0.0 UG 0 0 0
enp0s31fé6

10.20.203.0 0.0.0.0 255.255.255.0 U 0 0 0
enp0s31fé6

169.254.0.0 0.0.0.0 255.255.0.0 U 1000 0 0
enxb42e993a264b

172.17.0.0 0.0.0.0 255.255.255.0 U 0 0 0
dockerO
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172.18.0.0 0.0.0.0 255.255.0.0 u 0 0 0
br-90f13a8cb684

172.19.0.0 0.0.0.0 255.255.0.0 u 0 0 0
br-05302b5ee1fd

192.168.3.0 0.0.0.0 255.255.255.0 u 0 0 0
enxb42e993a264b

192.168. 3. 248 0.0.0.0 255.255.255. 255 UH 0 0 0
enxb42e993a264b

192.168. 3. 249 0.0.0.0 255.255.255. 255 UH 0 0 0
enxb42e993a264b

224.0.0.0 0.0.0.0 224.0.0.0 u 0 0 0
enp0s31fé6

HAUERRFEBEBEHNMNFAE 224.0.0. 0 MERAESR, RAES, EREED, WFEFE
EaLSITHRAA

sudo route add -net 224.0.0.0 netmask 224.0.0.0 eth0 # ¥ HREH eth0 AL
3F Bz B9 N = & FR

route —n # RN ERTEL
RATHECSERRERABY, TEEBRUMNEEE X H:

sudo vim /etc/network/interfaces

#EST MBI R, F140 eth0 TEAIN

#up route add —net 224.0.0.0 netmask 224.0.0.0 ethO # J¥ eth0 & a5 Xt N B M
KA

dhcp
auto enp0s31fé6
iface enp0s31f6 inet dhcp

dns—nameservers 8.8.8.8

(BT 5
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up route add —net 224.0.0.0 netmask 224.0.0.0 enp0s31fé6

EZE IP
auto enp0s31fé6
iface enp0s31f6 inet static
address 192.168.3.100
netmask 255.255.255.0
gateway 192.168.3.1
up route add —host 192.168.3.249/32 dev enp0s31fé
down route del —host 192.168.3.249 dev enp0s31fé

up route add —net 224.0.0.0 netmask 224.0.0.0 enp0s31fé6

# REIRL, ER IPC
BRIFNGE, IFAGLIT, ERERERARBN.

route —n # BRNEEZEETEM

1.3 /ZF IP FORWARDING F1 MULT ICASTING

(http://wiki.ros.org/multimaster_fkie/Tutorials/Setup%?20a%20R0S%20master%20sync
hronization#Enable_the_network_settings)

We will need to make sure two settings are working: IP forwarding and
multicasting should be enabled. We can check if IP forwarding is enabled

by executing the following command in a console on both hosts:

cat /proc/sys/net/ipv4d/ip_forward

If this command returns 1 then IP forwarding is enabled. If it is not you

can temporarily enable it using:

sudo sh -c¢ "echo 1 >/proc/sys/net/ipv4/ip_forward"

To find out whether multicasting is enabled you can execute the following

(BT 6
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command :

cat /proc/sys/net/ipv4/icmp_echo_ignore_broadcasts

If this command returns 0 then multicasting is enabled. If it is not you

can temporarily enable it using:

sudo sh —c¢ "echo 0 >/proc/sys/net/ipv4/icmp_echo_ignore_broadcasts”

Now you can test the network setup utilizing the code from the first
example on two machines. The nodes should be able to discover each other
but a warning is expected: "Master discovered with not known hostname".

You cannot yet send messages from one host to the other.

1.4 RERETE
7£ Hanxin 1 Yugong FEIFHBIA LK "/ bashrc, BEEEMAIMETE

export HOSTNAME

export ROS_HOSTNAME=$HOSTNAME

1.5 ZTBHLF0 BFMS B9 IP HilikF0 NAME B2 &

vgl.2: AFTXMBAKBEEEFHF, ZEHE web b, HIEFEFHIRLE. #
yugong/param BB HEH server IP. txt BEEEZE IR E N BFMS 89 ip thllk, serverName. txt
1% E N BFMS UM & . manual _external ip. txt IXENENEY ip k. (ZN BFMS &
FEHEIFISE, 2RERBENNETHN)

1.6 ¥ Z MULTI-MASTER BBV S ESBEIT

$ rosnode list | grep master # KWERZ L FTE master_discovery Fl master_sync

KT =

BRBUESEBHESGE, MRESE81% S LI /master_discovery/list_masters #AJ
UEEMNMBZFRBIRE. HFEHEHN LB topic(agent_task_feedback/bito_as F
agent_monitor/bito_as), £ Hanxin L#&BAILL echo %,

1. EEEDN, $IEZERL
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Rl 1 5% 1 -

1. a2 ERT, NERRBUSALEE TERNMITERSZ, MFEHTENN.

2. BUHMHPET UMK (EEMRFTAMERRSIMIARZEMERA), TEGHIT
Eo

2. KWEHNFA

FiaZER, MRERFSEHREEHE:

1. TBEKEEAE XX UA. (222G 2d FEXBFALEE)
2. FBEUXX R ES

3. REBEEITLL50H: %%

4. MEREMH IMU, IMU L 200Hz %%

5. INBSFRETTEE.

3. HREER

3 it E T A
1. AREERE, REGIEFEEE, RODEEENMGTHR.

2. REBENBAETHNNFARS, ERAIAL, TESRMNEAEANTL.

3. AMESNER, FERFLETE, itk EEREEREHE.

4, BETEENANAKRE, ROBSE, BETIRES (50° /).

5. ERABRFEANES. T 3d Bk, BAMIK, BAMEONTM ), ARHLH
BE. R NERERATESRES, FUEERZ KL TMFE.

6. FMITRRH, BLO. 5m/s~1Tn/s MIRE, FRZWHMEA, HTHHBIEE, FETAY
MRE. GEER 3D TAR ipo, REREEESIE 10 SR

HUMAFERA, BEE CPUMARESSA, KINEXRZEERTE, WEHXUTOHMSER:

1. &% MAPPING3D. LUA &34
TRAJECTORY_BUILDER_3D. submaps. num_range_data = 10000000

2. R BT A
killall roslaunch

3. BEIEE®S:

roslaunch cartographer_ros mapping3d. launch

4. BEEIL:
roslaunch velodyne pointcloud VLP16 points. launch

5 EEEREIT:
BREFXAGRHTE
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6. BzBliE, RTFiHE

ERAR1THNEME, TEXRE—FLHEH

ZICAIE 3D BIXHAITEE:
1TRARANG, REEHBE

2. SN

use_imu_data

false,

use_odometry false,

TRAJECTORY _BUILDER _3D. kalman_local _trajectory builder. is use last pose =
true

TRAJECTORY_BUILDER_3D. kalman_local_trajectory builder. running search_angle
= 0.436

AR BTA:
killall roslaunch

4. BHNEE®S:

roslaunch cartographer_ros mapping3d. launch

5 BoNEIA:
roslaunch velodyne pointcloud VLP16 points. launch

6. BB, RFiHE

ERRINEMLE, BXESH
TRAJECTORY _BUILDER _3D. submaps. num_range _data = 10000000

4. HEFALIE

LIVFEF—REER, BABNELRBE—RNBELEITR, BtFEEEHENK
ErRAME— RN EBRENE S 2 FR,

1. ENERERT, BEEEEN E—1Nm (B LBPRHRE, EHTULEBRERNEEZ
=)

2. i EENYEBIENRNPLE: rosrun tf tf_echo map /ygxxx/base footprint
J.IRBEWMEMNE pose_1, BMAEZSEBRMNE (UWMEEENNME) pose_2, EitE
transform: pose 1 — pose 2

4. XfF call service AWM NIRRT,

(BT 9
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rosservice call /ygxx/bitographer/map_transform "{tx: 0.0, ty: 0.0, tz:
0.0, rx: 0.0, ry: 0.0, rz: 0.0, trajectory_id: 0, submap_index: O,
map_name: ''}"

Wi hA

—tx, ty, tz AFEBE; rx, ry, rz A E; map_name AFEBEHRZEHHEEEREFHN
BZF, MRAIMELEE, BANREE. ros T,

-FRRESHRIETMEMMEANME, B IFEAIBTK, ARREFENNEET.

5. RATBREEZEMHEEREM, WAMNASBRKRE, bg EUNUE., BNERNUE
e=RESR.

6. MRAHEENR, BRERBLERFEETBTHE,

(BT
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