Autoware NDT Mapping manual



1. Go to Autoware/ros directory

2. Run Autoware using “./run” command
3. Go to Simulation tab and Load a ROSBAG
4. Click Play and immediately PAUSE

0 Runtime Manager

Quick Start | Setup | Map | Sensing | Computing | Interface | Database | Simulation | Status | Topics

. 0
Stop Playing... 0% =
path: /media/ne0/TRANSCEND/apex/one_lidar_vlp16_hd_commercial_street_long_loop_0.bag
version: 2.0
duration: 5:25s(325s)
start: Ockt 24 2017 07:14:03.95 (1508796843.95)
end: Oct 24 2017 07:19:29.32 (1508797169.32)
size: 2.0GB
messages: 6477
compression: none [1650/1650 chunks]
types: sensor_msgs/PointCloud2 [1158d486dd51d683ce2f1be655c3c181]
tf2_msgs/TFMessage [94810edda583a504dfda3829e70d7eec]
topics: /frontfvelodyne_points 3227 msgs :sensor_msgs/PointCloud2
fEF 3250 msgs :tfF2_msgs/TFMessage
Gazebo ROSBAG RViz RQT
0.0% 0.0% 0.0% 0.0% 9.1% 0.0% 0.0% 8.3% python (8.9 %:CPU)
Jsbin/init (0.0 %CPU)
[kthreadd] (0.0 %CPU)
[ksoftirgd/0] (0.0 %CPU)
[kworker/0:0] (0.0 %CPU)
| 8 | 6GB/15GB(44%)
CPUO CPU1 CPU2 CPU3 CPU4 CPUS CPUG CPU7 Memory|
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5. Click Computing tab and select ndt_mapping

Runtime Manager

Quick Start | Setup | Map | Sensing | Computing | Interface | Database | Simulation | Status | Topics

¥ Localization
¥ gnss_localizer
fix2tfpose [sys]
nmea2tfpose [sys]
¥ ndt_localizer

ndt_mapping [sys] [app]
approximate_ndt_mapping [sys] [app]
ndt_matching [sys] [app]

¥ icp_localizer

icp_matching [sys] [app]

¥ autoware_connector
can2odom [sys]

vel_pose_connect [sys] [app]

¥ Detection
¥ cv_detector
dpm_ocv [sys] [app]
dpm_ttic [sys] [app]
rcnn_msr [sys] [app]
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Synchronization

9.1% 0.0% 9.1%
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¥ Mission Planning
¥ lane_planner
lane_navi [sys] [app]
lane_rule [sys] [app]
lane_stop [sys] [app]
lane_select [sys] [app]
¥ freespace_planner
astar_navi [sys] [app]
¥ way_planner (OpenPlanner)
way_planner [sys] [app]
¥ Motion Planning
¥ dp_planner (OpenPlanner)

dp_planner [sys] [app]
ff_waypoint_Follower [sys] [app]
¥ astar_planner

obstacle_avoid [sys] [app]
velocity set [sys] [app]

¥ lattice_planner

Bowwr__ 0o _r. o F_.__AT___1

compiz (18.6 3.CPU)
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5. Click RViz button at the bottom

6. In Rviz click File menu and then click Open Config to select visualization
template for ndt_mapping.rviz |ocated in Autoware/src/.config/rviz

(> ndt_mapping.rviz* - RViz
[ﬂ_rq Interact | =¥ Move Camera | Select , Focus Camera ©m Measure # 2D PoseEstimate 2DNavGoal @ PublishPoint R = 5
I pisplays % ra Views %
= :
% Global Options Type: | TopDownOrtho = Zero
Fixed Frame map
Background Color Il 48; 48; 48 ¥ Current View TopDownOrtho ...
Frame Rate 30 Near Clip ... 0.01
» @ Global Status: Warn Target Fra... <Fixed Frame>
» < Grid & Scale 10
» 1+ TF &= Angle 0
» ¥ NDT Map & X 0
» @ Vehicle Model & Y 0
Add Save Remove Rename
(© Time ¥
ROS Time: |1508796843.95 | ROS Elapsed: |0.00 wall Time: [1510294592.70 | Wall Elapsed: |36.90 [T Experimental

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Zoom. Shift: More options. 30 fps



7. ndt_mapping will read from /points_raw

IF the pointcloud is being published in a different topic, use the relay tool in a new terminal window
rosrun topic_tools relay /front/velodyne points /points raw

This will forward the topic /front/velodyne points to /points raw

8. Go back to Simulation tab and click Pause to start mapping

9. Mapping process can be seen from Rviz

X ndt_mapping.rviz* - RViz

(ﬂ_«, Interact | & Move Camera [ Select , Focus Camera mm Measure  # 2D Pose Estimate  , 2DNavGoal @ PublishPoint ok -
[ pisplays - ra Views X
v & Global Options
- Type: | TopD: Ortho = Z
Fixed Frame map VPt | SRR £19
Background Color Il 48; 48; 48 v Current View TopDownOrtho ...
Frame Rate 30 Near Clip ... 0.01
» v Global Status: Ok Target Fra... <Fixed Frame>
» € Grid & Scale 2.15088
> TF & Angle 0.045
» ¥ NDT Map & X 51.7622
» @ Vehicle Model & Y 122411
Add Save Remove Rename
© Time x
ROS Time: |1508796861.54 | ROS Elapsed: |17.60 Wall Time: [1510294856.30 | Wall Elapsed: |300.46 "] Experimental

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Zoom. Shift: More options. 30fps



10. Once the desired area is mapped. Click [app] button next to ndt_ mapping
11. Select the desired path specified using the Ref button

12. Press the PCD OUTPUT to generate the file.

13. Uncheck the ndt_mapping node to stop.

ndt_mapping

topic: /config/ndt_mapping

Resolution ===} 1 .
Step Size === 0.1 .
Transformation Epsilon ==—=-| 0.01 -
Maximum Iterations } 200 .
Leaf Size ==———{-} 1 -
Minimum Scan Range ==————=-} 5 s
Minimum Add Scan Shift e==—————-| 3 -
[l UseIMU imu_topic|/imu_raw || Use Odometry (] Inverted IMU § Use OpenMP (] Use GPU
autoware-171110.pcd Ref
@ Filter Resolution (0.2 ) Original
PCD OUTPUT

Close



Verify Map

1. Select Map tab in runtime Manager and click on Ref

Quick Start | Setup | Map | Sensing | Computing | Interface | Database | Simulation | Status | Topics button
2. Select the recently created file
3. Click on the PointCloud button and wait until the

progress bar reaches Loading... 100%

Quick Start | Setup | Map | Sensing | Computing | Interface | Database | Simulation | Status = Topics

Point Cloud

Point Cloud /media/ne0/256GB_MoriRosbag/data_moriyama_0.2/map/pointcloud_map/bin/bin_narr m

["] Auto Update | 1x1 | Arealist: |None Ref

Vector Map /media/ne0/256GB_MoriRosbag/data_moriyama_0.2/map/vector_map/zebrazone.csv,/m| Ref

Area List :

TF /media/ne0/256GB_MoriRosbag/data_moriyama_0.2/tf/tf.launch Ref
_Loading... 100% oK

Map Tools

Vector Map /media/ne0/256GB_MoriRosbag/data_moriyama_0.2/map/vector_map/zebrazone.csv,/m| Ref

: /media/ne0/aAMTsukuba201701/log/tsukuba_170125/bin_autoware-20170125_3.rosbag.4| Ref
PCD Filter TF Jmedia/ne0/256GB_MoriRosbag/data_moriyama_0.2/tf/tf.launch Ref

Point Type: | PointXYZI = Leaf Size:|0.2 |5

Map Tools
,fhomefneO,fDesktopfautoware—zm 701 25_3.rosbag.4}'05.pcd Ref pFCDFiltar Jmedia/ne0/AMTsukuba201701/log/tsukuba_170125/bin_autoware-20170125_3.rosbag.4] Ref
PCD Binarizer Point Type: | PointXYZI 2| LeaFSize:/0.2 |3
POint T}TDE: POintXYZI : R /home/ne0/Desktop/autoware-20170125_3.rosbag.470s.pcd Ref
ROSBAG RVlZ RQT FCD Binarizer Point Type: | PointXYZI
ROSBAG RViz RQT
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.1% 0.0% E:;Fg’i.ﬁ %g;ﬁ?"u}' 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  100.0% ([rone/neljsutlass/iell
Jsbinfinit (0.0 %CPU) ﬁt:;‘rlgggtﬂ:]ncggsg[g)w
[kthreadd] (0.0 %CPU) [ksoftirad/0] (0.0 %CPU)
[kSOF;IEIg?l EJ_D(?;{C;;{%} CPUO CPU1 cPU2 CPU3 CPU4 CPUS CPU6 CcPU7 Me;?)?iwg%)
CPUO CcPU1 CPU2 CPU3 CPU4 CPUS cPUs cpu7  Memory @ Autoware
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4. Open RVIZ, Click the ADD button

5. Select the By Topic Tab

6. Double Click on /points_map PointCloud2
7. The map will be displayed (remember to set the frame to map)

rviz
Create visualization

By display type | By topic

v [clicked_point
® PointStamped
v /move base simple
¥ /goal
# Pose

v /points_map )
PointCloud2

¥ /points_raw
£ PointCloud2

["] Show unvisualizable topics
Description:

Displays a point cloud from a sensor_msgs:PointCloud2 message
as points in the world, drawn as points, billboards, or cubes. More
Information.

Display Name
PointCloud2

Cancel oK

) Interact | % Move Camera

I3 Displays

v i Global Options
Fixed Frame
Background Color
Frame Rate

v @ Global Status: wWarn

@ Fixed Frame

> & Grid

v ¥i PointCloud2

» v  Status: Ok

Topic
Unreliable
Selectable
Style
Size (Pixels)
Alpha
Decay Time
Position Transfor...
Color Transformer
Queue Size
Color

Alpha

Amount of transparency to apply to the points. Note
that this is experimental and does not always look

correct.

Add

© Time

ROS Time: | 1510295645.09

i Select <€;> Focus Camera = Measure 2D Pose Estimate  # 2D Nav Goal 9 Publish Point L =

x e Views
s Type: _Orblt (rviz) 22 Zero
W 48; 48; 48 ¥ Current View  Orbit (rviz)
30 Near Clip... 0.01
Target Fra... <Fixed Frame>
No tf data. Actual error... Distance 116.908
& Yaw 2.9054
& Pitch 0375398
» Focal Point  82.237;-3.7295;-...
/points_map
&
Points
1
0.1
0
XYZ
FlatColor
10
[J255; 255; 255
e Save Remove Rename

ROS Elapsed: |127.23

wall Time: |1510295645.14

Wwall Elapsed: |127.16

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

[ Experimental

30 fps



