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Introduce RPLidar

» RPLidar A1/A2 Performance and ToolKit

RPLidar Driver Package for ROS: rplidar_ros

» Introduce Package

» How to using it on Robot Base

RPLidar for SLAM and Navigation

» RPLidar running SLAM: Gmapping/Hector/slam_Karto

» RPLidar running Navigation

SLAMWARE Solution for Mobile Robot




1. Introduce RPLidar

RPLIDAR A2

RPLIDAR Al
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RPLidar A2
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RPLidar SDK ToolKit

RPLIDAR SDKV1.5.4
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RPLidar Test Tool (win32)
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2~ RPLidar drive package for ROS: rplidar_ros

rplidar_ros ROS wiki
rplidar

hydro m jade  kinetic = Documentation Status

Package Summary

The rplidar ros package support rplidar and rplidar A2 rp | id a r_ros G it H u b

« Maintainer status: maintained

» Maintainer: Slamtec ROS Maintainer <ros AT slamtec DOT «
» Author:

» License: BSD

» Source: git https://github.com/robopeak/rplidar_ros.git (brant

robopeak / rplidar _ros

8 contributors

I S S u e ( c I o Se d ) B master ¥ ew . request reate new file = Upload files = Find file
4ated to SDK 1.54 Latest commit 3187e5e on 2 Jun

Pull Request




rplidar_ros

Topic:

scan (sensor_msgs/LaserScan)
Services:

stop_motor (std_srvs/Empty)

start_motor (std_srvs/Empty)

rplidar.launch

ode name="rplidarNode" pkg="rplidar ros" type="rplidarNode" output="screen">
m name="serial port" type="string" value="/dev/ttyusBe"/>

m name="serial baudrate" type="int" value="115200"/>

m name="inverted" type="bool" value="false"/>

m name="angle compensate" type="bool"™ value="true"/>




view_rplidar.launch

rplidar_ros start status: Health status: O

OO @ rplidarrviz® - RViz

\
‘Press Ctrl-C to interrupt - . _
: § & : Move Camera | (™) Interact ” ose Es # 20 Nav Goal

(Done checking log file disk usage. Usage is <1GB. S ATLC R sl 6,

v
jstarted roslaunch server http://X5501D:57655/ ¢ Global Options

Fixed Frame
Background C...
. Frame Rate

!
:SUMMARY

PARAMETERS
* [rosdistro: indigo » @ Grid

* frosversion: 1.11.19 ¥ #1 RPLidarLase...

* (rplidarNode/angle_compensate: True » v Status: Ok

* [rplidarNode/frame_id: laser Topic

* frplidarNode/inverted: False Unreliable

* [rplidarNode/serial_baudrate: 115200 Selectable

* frplidarNode/serial_port: /dev/ttyUsBe Style Squares
Size (m)

NODES Alpha ]

Decay Time 0
rp}idarNc_)de (_rplidar_ros;‘rplidarNode) Position Trans... XYZ
rviz (rviz/rviz) Color Transfo... AxisColor

Queue Size
Axis
Autocompute..
Use Fixed Fra...

auto-starting new master
process[master]: started with pid [18611]
ROS_MASTER_URI=http://localhost:11311

setting frun_id to 55a83e34-4a76-1le6-affb-08626614ffb2
process[rosout-1]: started with pid [18624] Fixed Frame
started core service [/rosout] Frame into which all data is transformed before being

process[rplidarNode-2]: started with pid [18627] displayed.
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RPLidar health status : @ Add

Reset | Left-Click: Move X/Y. Right-Click:: Move Z. Mouse Wheel:: Zoom. 30fps




How to install RPLidar : TF

Robot frame

Laser frame \

7 ;, Laser frame
p I (default output on ROS) X  Laser frame
Interface Lead ;
i, (default output on ROS)
mi L :
| Z-axis is directed outside Z-axis is directed outside
I

RPLidar A2 RPLidar Al




RPLidar install on base:

TF: RPLidar with Base

1.Setup model : URDF Braadcaster: /footprintzbase

Average rate: 20.946
Buffer length: 1.003

- i t transform: 1468585205.23
URDF (user-defined reference frame ) R e P e

:j_:'_'__i:-ase Imk

2.TF pUbllSh _ ade er: fbaseZlaser

g2 rate: 20.947

(static_transform publisher) Lcent transform: 146858520523

ansform: 1468585204.23
<node name="baseZlaser" pkg="tf"

type="static_ transform publisher"
args="0.07 0 0 0 0 0 1 /base link /laser 50"/>

X y z dX qy gz gw frame 1d child frame 1d period(milliseconds)

Launch_file #£#%: http://pan.baidu.com/s/1hswfHKK % /4: r2d2




rplidar ros ? SLAM




3. RPLidar For SLAM/Navigation

RVIZ : Different Display

rplidar_ros Navigation

ROSbag DataSet: RPLidar A2 + SDP Explore

#EPE http://pan.baidu.com/s/1gfl2z3H %5 if46




Configure Launch file for RPLidar A2 to SLAM

Gmapping + Hector + Slam_karto

Configure

Topic: /scan
TF (frame_ID\ transform ) : base->laser
Configure param: max_range(6.0), min_range(0.15)

rosrun tf view_frames Check

rqt_graph
rostopic list
rqt




Running SLAM(videos) : Gmapping Hector slam_karto

Gmapping

ROSbag SLAM record: RPLidar A2 + SDP + gmapping/hector/karto
BE+E: http://pan.baidu.com/s/108dCCaQ %74 vd1lg
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LASER 2D-SLAM Algorithm simple Analysis

Gmapping Hector Karto

RBPF Multi-search

SGD/ ICP CSM

: Multi-resolution- maps
Motion model + loopClosure

observation model Guass-Newton
SPA/G20

scanMatcherMap IncreasedMap
poseMap

Map Display

Gmapping Hector Karto




Gmapping

Rao-Blackwellized Particle Filters(RBPF)

poses map observations & movements

Vo

p(z1:¢,m \ 214, UQt—1) =
] 19(-“131:13 ‘ zl:t:’uﬂ:t—l) -p(m ’ L1t Zl:t)

SLAM posterior ]

Robot path posterior

Mapping with known poses




Gmapping

MCL / Particle Filters(PF)

Sampling : Motion model(odom)

The number of particles =»




Gmapping
MCL : Particle Filters(PF)

Improve Odom

likelihood

robot position Observed during mapping




Scan Matcher (SGD/ICP)

arggaXP(zs xy,mp—1) - p(x | Tf_q,ui—1)

best Pose = xjn;t

bestScore = s(bestPose, z,m) Sim P | e@G rad lent Descent
searchStep = initial SearchStep

iterations = ()

while (literations < mazIterations)

— maxMoveScore = bestScore
— bestMovePose = bestPose |te r‘atio N Num be r
— for move in (Backward, Forward, Left, Right, RotateLe ft, Rotatr Right)
x test Pose = computePose(best Pose, move) Local min | mal Vd I ue
x score = s(testPose,z,m)
x if (maxMoveScore < score)
- maxMoveScore = score
- best MovePose = test Pose SCO re F unct | on
if (bestScore < maxMoveScore)
* bestScore < maxMoveScore
x bestPose = best M ovePose
else
* searchStep = searchStep/2
x iterations + +




Global minimal / Local minimal

N

global maximum

local maximum

I

local minimum

global minimum




Score(m,p,r) / likelihoodAndScore(w,m,p,r)

Total score:

Cell score:

Observation map Point

mapCell (accumulator) cell.mean

EndPoint : hit && free (threshold) => found?

Focuse: Matcher / Observation




updateTreeWeights / Resample

updateTreeWeights : Normalize (max + distance)

Neff (effective number of particles)

Neff < threshold : Particle deletion

Resample :
Roulette wheel resampling

Stochastic universal




Map update : Based Frequancy

computeActiveArea : mapCell =2 pointer memory
\YETON VA
Patchindex : gridLine(p0, p1, &line);

registerScan: gridLine(pO, p1, &line);
Cell Update : Statistics (acc n visits )

LY ¥
m;’" = (b U T, Y I, : i
' A (b7, vy ¥ + 1) if free

L,y , .:I'-ryﬁ) — { (E) f?y i3 11 T-"‘f,y .h 1) lf GCCU[JiEd

MapDisplay: BestParticle(pose, smap, readings)

Tnode : all reading




rqt_graph

TF

rplidarNode

/rplidarNode

base2laser

footprint2base

footprint2base

base_controller |
)

/base_controller

slam_gmapping
tF

/slam_gmapping

joint encoder

visualizer

motor_actuator

motor_actuator

Jodom

Recorded at time: 1468659471.34

Braadcaster: /amcl

Average rate: 8.486

Bufifer length: 0.943

Most recent transform: 1468659472.15
Olqest transform: 1468659471.2

(odom)

Brgadcaster: /base_controller

Average rate: 11.001

Bufifer length: 1.0

Mokt recent transform: 1468659471.31)
Olgest transform: 1468659470.31

base_Footprint

Braadcaster: /footprint2base

Average rate: 20.944

Bufifer length: 1.003 ‘

Most recent transform: 1468659471.37

Oldest transform: 1468659470.37
Coase. k) |

Broadcaster: /base2laser

Average rate: 20.944

Bufifer length: 1.003

Most recent transform: 1468659471 .37
Oldest transform: 1468659470.37

(lse) |




<launch>

—mn { 4 n ="folaa"

<node pkg="gmapping" type="slam gmapping"
name="slam gmapping" output="screen">

<!--remap from="scan" to="base scan"/-->

<param name="map update interval” wvalue="5.0"/>
<param name="maxUrange" value="&.0"/>
Tparam name— =sigma value—"U. 057

<param name="kernelSize" wvalue="1"/>

<param name="l=ztep" wvalue="0.05"/>

<param name="astep" wvalue="0.05"/>

<param name="iteration=" wvalus="3"/>
<param name="lzigma" wvalue="0.075"/>
—

<param name="ogain" wvalue="3.0"/>
<param name="lskip" walue="0"/>

<param name="minimumScore" wvalus="50"/>

<param name="=zrr" value="0.1"/>

<param name="=zrt" wvalus="0.2"/>
<param name="=ztr" wvalue="0.1"/>

<param name="=ztt" wvalus="0.2"/>

Configure

<param name="temporalUpdate" wvalue="3.0"/> pa ra I l
<param name="rezampleThreshold" walus="0.5"/>

<param name="linearUpdate" wvalus="1.0"/>

<param name="angularUpdate" walus="0.5"/>

<param name="particle=" value="30"/>

<param namse="xmin" valuse="-5.0"/%F

<param name="ymin" value="-5.0"/>

<param name="xmax" valus="5.0"/>
<param name="ymax" value="5.0"/>
<param name="delta" wvalus="0.05"/>
<param name="l1l=zamplerange" value="0.01"/>
<param name="ll=zamplestep" wvalu=s="0.01"/>
<param name="lazamplerange" wvalue="0.005"/>
<param name="lazample=step" wvalu=s="0.005"/>
</node>
<node name="visualizer"™ pkg="rviz" type="rviz" arg=s="-d
$(find =sdp navigation)/rviz/navigation.rviz"/>
</launch>




Hector SLAM

Only scan

Multi-Resolution Map Features

ScanMatcher (Guass-Newton)
IncreasedMap

Laser frequent
Move slowly

Map memory constant




ScanMatcher (Gaussian-Newton)

State
(t-1)

Optimization

Function:

Measure error:

Active map_cell:

(t)
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ScanMatcher (Gaussian-Newton)

mn

Taylor
Expansion: [131! (Si(8)) — VM(S:(€)) ==
i=1 -
e e 0S:(6)17
35 [wﬂ_si (N ]
Partial Derivative : =~ | o
1 M(si(6) - VM)

Estimate :

(t)

,9Si(&) .




Map Access
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Fig. 2. (a) Bilinear filtering of the occupancy grid map. Point P, is the

point whose value shall be interpolated. (b) Occupancy grid map and spatial

derivatives.




Configure param of Hector _mapping

<!-— Buthor: Fint Zhao @SLAMTEC Jan.2%.2016 -
<launch>

<arg name="tf map scanmatch transform frame names"
default="odom laser"/>

<arg name="base_ frame" default="base_link"/>

<arg name="odom frame" default="odom" />

<arg name="pub map odom transform" default="trues"/>

<arg name="scan_subscriber_ gqueue_size" default="5"/>
—n —n

<arg name="scan topic" default="scan"/>
I <arg name="map size" default="800"/>

<node pkg="hector_mapping” type="hector_mapping"
name="hector_mapping” output="screen">

<!-— Frams namez ——>
—m —n

<param name="map_frame" valus="map" />
<param name="base_ frame" wvalue="$ (arg base_frame)" />

<param name="odom frame" walue="§ (arg odom frame)" /> <!-- Map update parameters ——>
- - <param name="update factor free" wvalus="0.4"/>
<l—— Tf yss ——> <param name="update factor occupied" value="0.3%" />
<param name="use tf scan tranasformation" value="true"/> <param name="map update distance thresh" value="0.4"/>
<param name="use:tE:pose:start_estimate" value="fal=e"/> <param name="map_update_angle_thresh" wvalue="0.0&" />
<param name="pub map odom_transform" wvalus="5 (arg <param name="laser_z min value" value = "-1.0" />
pub map odom transform)"/> <param name="laser_z max_ value" wvalue = "1.0" />
<|-— Map size / start point —-> <param name="laser max dist"™ wvalue = "5.8" />
<param name="map resolution" walue="0.050"/> <param name="laser min dist"™ value = "0.15" />
<param name=“map_5ize" value="8§ (arg map size)"/>
<param name="map:5tart_x" value="0.5"/> <!-- Advertising config —->
<param name="map start y" value="0.5" /> <param name="advertise map_ service" wvalue="true"/>

<param name="map multi_ res levels" wvalus="2" /H

<param name="scan_subscriber_ gqueue_size" value="5 (arg
scan_subscriber gueue_size)"/>

<param name="scan_topic" wvalue="% (arg scan_topic) />

<!-- Debug|parameters —->
<l--

<param name=

<param name=

<param name=
-

output timing" wvalue="false"/>
pub_drawings" value="trues"/>
pub_debug_output" value="true"/>

<param name="tf map scanmatch transform frame names"
value="% (arg tf map scanmatch transform frame name)" />
</node>
<node name="visualizer" pkg="rviz" type="
sdp_navigation)/rviz/navigation.rviz"/>
</launch>

rviz" args="-d $(find



Slam_karto : POSE-GRAPH

optimized configuration (updated poses)

constraints
sensor data front—end back—end

(graph—construction) (optimization)

Scan Matcher )
Non-linear
Loop closure (global/local)

optimization




Constraint : scanToMap




Add Links
KeyScan: ML#% Nizzh— & 0 & B B
addScans: ¥ chain laserd: J&kmap(occupy), scanToMap ] /7 21 #odom Tl ¥ pose.

Link to previsous scan

Link to Running scans
RunningScan chain: — @& H i 28— @ i B N OB R . 15307
=0 B B Y scan.

Link to other near chains

NearChain: LA {9 sOT AT FEDLSE 177 2 Mgraph i i [ A8 48 1 — & R 25 70
NPT, WKIE 2 HTid MsensorManager ) 1) 3 48 5 3 9 537K — 52 Y [l A H chain,
" ilinearLinkScans.




Loop Closure :

1) HHE T Vertex, MGraph 21 -5 2 AH LRI BT A vertex(— & BE B Yol N ).
2) KE T AR RZ ) T, BAEAE (next) S5AHIZE (adjacentVertices) WS Ntk
nearLinkedScans.

3) MsensorManager T HUET 25, Kk#EidF Sk 5 4aifE— el BB N, HALE

nearlinkedScansH! [JcandidateScans, 4% 51k 2| — iEsize, & [A,

4) loopScanMatcheri#t{TscanTomapHIULAL, 4DLHECresponse Hlcovarianceit £l — & B3k
WA REEEI 2], 15 28 %E ] correct pose.

5) Add link to loop : %14 (&= HA)

6) fil )X correctPose: spafflift.




karto_slam(SPA) / nav_2d_karto (TBB+G20)

» Optimizer : SPA(Sparse Pose Adjustment)

(H+A-H,,, )Ac=J"Ae

H=J"AJ
J =de/dc
A= diag(Aij,ij € E)

c=c+Ac

sudo apt-get install libcsparse3.1.2 libcxsparse3.1.2
libsultesparse-dev




Configure param of slam_karto

use_scan_matching: trues
use scan barycenter: true

minimum travel distance: 0.3

minimum travel heading: 0.4 # 0.2

scan buffer size: &7

scan buffer maximum scan distance: 20.0
link match minimum response fine: 0.6
link scan maximum distance: 4
correlation search space dimension: 2
correlation search space resolution: 0.05

<launch>

<node pkg="slam karto" type="=lam karto" name="slam karto

cutput="screen"> correlation search space smear deviation: 0.03

<remap from="scan" to="scan"/>

<param name="odom_ frame" value="odom"/>

<param name="map update interval" valus="25"/> do lDD}_:I ClDEiIlg: trues

<param name="resolution" walue="0.025"/> - - . . . ]

<rosparam command="load" f£ile="$(find loop match minimum chain size: 3
sdp_navigation)/param/karto_mapper_params.yaml® /> loop match maximum variance coar=zse: (0.4

</node> — — . — —
loop match minimum response coarse: 0.4

<node name="wvisualizer" pkg="rviz" type="rviz" args="-d $(find : J : .
sdp navigation)/rviz/navigation.rviz"/> lDDP_matCh_lTllIlllTl _IESPDHSE_EJ_IIE : 0.6
</launch> loop search space dimension: 10 # 2.8

loop search space resolution: 0.1
loop search space smear deviation: 0.03
loop search maximum distance: 4.0

distance wariance penalty: 0.3
angle wvariance penalty: 0.35

fine search angle offset: 0.003495
coarse search angle offset: 0.2345
coarse_ angle resolution: 0.0345
minimum angle penalty: 0.9
minimum distance penalty: 0.5

use response expansion: false




Ty Ig Ty Ty)

CSparse

Compressed Column Storage




Pose Graph Compression

Spatial Decimation / Information Filter

Cyrill Stachniss 2012




RPLidar A2 running Navigation: (amcl + move_base)

Navigation

monitoring and controlling the movement from one place to another

Perceptual environment: map / sensor(rplidar,sonar,camera,bumper)

Analysis environment: costmap(global/local)

Localization: AMCL(current) / Goal
Path: Global Planner

Action: Local Planner
ActionServer /actionlib




amcl

sensor transforms

Framework of move_base

.
tftiMessage

move base

qio r:al_r.l.r'-r.:tr -

mtermial

nav_misgsPath

L

Y
global _COsimap

&

*

recovery bEhaviors

sensor opics

sensor msgs/LaserScan

map Server

SONS0T S0Urces

sensor msags/PointCloud

Udl'.ll'“\'.'“'g' Sournue

Y

‘odom’ i ;
= local plannaes

nav msgs/Odometry

*

loCal costmap

cmd vel” | geome

base contraller

try_msgs/Twis

provided node
optional provided node
platform specific node

AMCL + map_server + move_base + ROBOT(base + sensor)

SLAM + move_base + ROBOT(base + sensor)




/joint_spee

map_server

motor_actuator

/motor_actuator

/map

move_base

)ve_base/local_costmap/costmap_upd%s

/move_base/DWAPlannerROS/trajectory_clqud

g
w

/magve_base/global_costmap/costmap_updat

move_base_simple

+hove_base_simple/goa
P A

base_con ove_base/action_topid
/base_controller Jodom /move_base
/ ove_base/local_costmap/costmk
/move_base/DWAPlannerROS/local_plan -
—| lize
footprink2base /move_base/DWAPlannerROS/cost_clord Jvisualizer
footprint2base r
/move_base/DWAPlannerROS/global_plan
base2laser /tf
/i ove_base/global_costmap/costn{(
nove_base/NavfnROS/pla%/
rplidarNode amcl
/rplidarNode » /scan Jamcl particlecioud

initialpose|




A ove pase + ROBOI(base ONSCO

rplidarNode Jeean
/rplidarNode /scan
Jtf
footprint2base /scan \
slam_gmapping
It /slam_gmapping [tF
base2laser Jtf ‘ 
/tf
/base2laser ]
/move_base_simple/goal
move_base

ove_base/global_costmap/costmap_updates

ove_base/goal
K (3
move_base

base_contyoller

/base_controller DA

joint_encoder
motor_actuator
joint_speed
/motor_actuator




RPLidar A2 running Navigation:

o navigation

(amcl + move_base)

<launch>

<arg name="custom param file" default="S5(find

sdp navigation) /fparam/dummy.yaml™ />

<l—— Map server ——>
<arg name="map file" default="5(find
sdp navigation) /map/gmapping.yaml™/>
<node name="map server" pkg="map server" type="
args="% (arg map_file)"™ />

base_local_planner

map server"™

carrot_planner

<arg name="initial_ pose_x" default="0.0"/> <!-— Use 17.0 for
willow's map in simulation ——>
ElEEr_EDEtmEP_rECDK"E@" <arg name="initial pose_y" default="0.0"/> <l—-— Use 17.0 for
willow's map in simulation ——>
<arg name="initial pose a" default="0.0",/>

<include F£file="5 (find
sdp navigation) /launch/includes/amcl.launch.xml">

I costmap_2d I

<4drg name— 1nltial pose X wvalue— slarg loltlal pose x)  f -
<arg name="initial pose w" value="%(arg initial pose_ y) "S>
<arg name="initial pose_ a"™ walue="S$ (arg initial pose_a) "S>

</include>

dwa_local_planner

fake localization

<include file="S5 (find
sdp navigation) /launch/includes/move base.launch.xml">

e o i e P S S
custom param file) "/>
</include>

glebal_planner

r'l"IEFI_EEI'"JEI' </launch>
I move_base I
costmap_commaon_params.yaml durmrny.yaml ' dwa_local_planner_params.yaml
move_slow_and_clear ,
global_costmap_params.yaml global_planner_params.yaml | karto_mapper_params.yam|
nav_core e — s
local_costmap_params.yaml move_base_params.yaml ' navfn_global_planner_params.yaml

I navfn I

navigation

robot_pose_ekf

I rotate_recovery I

voxel_grid




RPLidar A2 running Navigation: Notice

Local_costmap all zero :

dwa_local_planner_params.yam

| global_costmap_params.yam| Map type: voxel (3D)
] global_planner_pararms.yaml <

| karto_mapper_params.yaml

Min_obstacle _height

s g Max_obstacle _height

min_obstacle _height: 0.0 FO0_.25

max obstacle _height: 2.0 #0.35




4. SLAMWARE solution for localization and navigation

t




SLAMWARE solution for localization and navigation

Gel map & location data Get robot motion status
Drive robot to do some actions

=

$10308 2ALIJ

Get sensor data ~ Get sensor data
Directly drive actors




SLAMWARE solution for localization and navigation

SLAMWARE BUILDE




ISSUE 1: Power

JhUl ke W e J%] ¥k L;IUJUULJ

process[rplidarNode-2]: started with pid [19387]

process[ryiz-3]: started with pid [19460]
Error, cannot retrieve rplidar health code: 80008002

AC[rviz-3] killing on exit

[rosout-1] killing on exit

[master] killing on exit

shutting down processing monitor...

... shutting down processing monitor complete
done

yhzhaogx55830:~5 ||

Check your power: current




ISSUE2: Authority
started core service [/rosout]

process[rplidarNode-2]: started with pid [16292]
—procaceleniz 31 etartad pith nid [1e200]
Error, cannot bind to the specified serial port /dev/ttyusse.

Check USB Authority

AC[rviz-3] killing on exit
[rosout-1] killing on exit
[master] killing on exit
shutting down processing monitor...
. shutting down processing monitor complete
done

yhzhao@x5501D:~$ roslaunch rplidar_ros view_rplidarﬁlaunchl S u d OC h m Od e

@ S @ yhzhao@X550JD: ~

yhzhao@X5501D:~% 1s -1 fdev/ttyUSB*
CrWw-rw---- 1 root dialout 188, ® 7H 15 16:31 fdev/ttyUSBe
CrW-rW---- 1 root-dialnut 188, 1 78 15 16:31 [fdev/ttyUsSBi

@ S E yhzhao@X550JD: ~

yhzhao@x5501D:~% 1s -1 /dev/ttyUsB*

crwxrwxrwx 1 root dialout 188, 1 7H 15 18:51 Jdev/ttyUSB1
crwxrwxrwx 1 root dialout 188, 2 7H 15 18:51 Jdev/ttyUSB2
yhzhao@x55030:~5 [




USB REMAP: udev

sudo cp “rospack find rplidar_ros” /scripts/rplidar.rules [fetc/ /rules.d

# set the udev rule , make the device port be fixed by rplidar
#

="gabB", MODE:=

HTTP“'bIHTHerLeﬁubll 55}=

ATTRS{bInterfaceProtocol}=

ATTRS{bNumEndpoints}=="082"

supports_autosuspend}=="1"

ATTRS{bAlternateSetting}==" 8"

ATTRS{bInterfacelumber}=="08"

ATTRS{interface}=="CP2182 USB to UART Bridge Controller”
KERMEL=="ttyUSB*", KERNELS=="1-2.1", | :=" MLINK+="slamtec b
KERNEL=="ttyUSB*", KERNELS=="1-2.2", MODE:="8777 /ML INK ElamttL_ld:br_

yhzhan@KSSﬂJD fros wsjrplldarfsrcfacrlptss /dev|grep ttyuUsB
Lrwxrwxrwx 1 root root 7H 15 19:18 rplidar -=>
Lrwxrwxrwx 1 root root 7H 15 19:18 slamtec_base_ ->
Lrwxrwxrwx 1 root root 7H 15 19:18 slamtec_laser_ ->
crwxrwxrwx 1 root dialout 188, 7H 15 19:18 3]
crwxrwxrwx 1 root dialout 188, 7H 15 =9:18 1

R S S AT - femme sim lemTlitdac lcece et b et




ISSUE 3 : Specify Output Angle

Rplidar_ros is the official derive package of RPLidar A1/A2,

which output 360° datas .

Advice:

1) Filter process in your application program.

2) Fork the source code, change the publish scan function.
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