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INTELLIGENT TECHNOLOGY

1. Autoware 148

1. 1Autoware &9}

Autoware s 1t B3 —FOTIRI B3I S HAHEZL . Autoware i 2 44 2
REERT TN 2 03 T 2015 ¢ 8 H1EsUk Al . Autoware $2 43t
T —EFEME SRS, EERAE M. A HARIAERER . (E
SRS AIRI . B & o A SCEETHIEEAE ROS 16 LX) Autoware. AL [ 1.13
FRASEDL,  E BT B R .

Sensing Computing Actuation
Perception Planning
. =
LIDAR Prediction
»
$ Deciion_&
] .
m =]
Data Socket System Util

& 1-1-1  Autoware 1EZ2

Autoware T B 417 sensing. computing (preception. planning. decision) -
actuation JL/MEE>

(1) Sensing FHR 3= H A HI &b A% A R A ST A0 % 2880405, 20 camera
KRAEEIL . LIDAR REFUL R ZHHE . IMU RE/NERYRIAL5E, REZ
(% 75 EAL I 4h computing FEHREEAT AL B

(2) Computing A& HR 32 B A% A R BEAT IN TACEE, LIS 322 4 3
HIE B, AP RT Aor 0 3 AN/ IMEEER: perception CUBKIREER) | decision (#
HARE) | planning CILEIRHL)

A. Preception CBEIEEL) « HIEHET 3D s, HH EIAEE K
a RAR BRI localization BEHRIEAT AL, 28)5 detection HEER I ZEAG I
HFT PRI, 4R, 17 N5E, SR)5 predition ABEHRAS I 21 ()
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y
PRV INR Kz 5, DL SR ATRELE R .
B. decision (WRIFAEHY) « MRIEIIHURIN LR, Autoware 5K —
A BRRENE R BT, o) DR AR E B A& M-k Thee
C. planning CHURIBEH) = 5 B 2 17 PSR M AL LA £ H AR i, SR A
mossion FERFT motion FEHLTHH H — 2K B%4E
(3) Actuation FEHRFR/RIKZN AR, £ EH5Z planning BEHLH R H 045 R,
SR G G RS AR /N IZ B

1. 2Autoware Z1ER S IhEER /Y

(MLocalization (HENL)

A. lidar_localizer
lidar_localizer ffi F{ LIDAR 43 AFise i @ b EE B, TR AW
TE 4 R AAAR B 24 7 B (x,y,z.roll,pitch,yaw). autoware {# Fi] 1E 257> 5 28 #(NDT)
TR VLR O T X 4 i iUR 3D map.
B. gnss_localizer
gnss_localizer ¥ NMEA 5 2 M\ GNSS #2285 #4 # 2 (x,y,z,roll,pitch,yaw) fir
B AR DR RN E, 0T DU T AR A E R
lidar_localizer 4= & W4 A2 1E .
C. dead_reckoner
dead_reckoner = E ¥ Fj IMU A% B8 TN 2240 1) T~ —Milhr &, A DUR SRt
lidar localizar F1 gnss localizar )45 534746 1f .

@Detection (&)

A. lidar_detector
MO TR IS MR S R 25 5, RAE T HOC T &1 HARK . 32 2248
FHWOL A IR R L, ML DA B R 15 2SR REE . Britb e oh, AT DAfd A AR
TAFAMZ N2 1 AT 02K
B. vision_detector
BEHCR ARGk B, SRAEET BRI B AR . 3 R
R-CNN, SSD #1 YOLO, mJPAHEAT Z BG4, 17 N5t H ARkl

#5014k 54
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A
C. vision_tracker
XT vision_detector FI il 45 2R 52 Bl B ARERER DI RE . 5HI%E5E T Beyond Pixels,
ER R H bR ERER S R AR5 2] 3D 4% [6], 454 lidar_detector HAGAar il 5 5 H
A H AR ERER 25
D. fusion_detector
B NTBOGTE IS BB A s BB RRARSR I B R B R, 78 3D 7 [A] Hh SEIL EE
AL ) HARRLIN o O A HIAL B AR Sk AL B w7 SR AT BT B S A5 E , DAL
FEEREET MV3D VARSI .
E. fusion_tools
¥ lidar_detector 1 vision_detector FIET I 45 Rt 1THl A, F4 vision detector
FIAR A2 AE B AN 2] lidar_detector [ZRIREE R |
F. lidar tracter
A B AR — P AL E, PRER IS5 AT LA — 28 F T B ARAT 9 e A A
HAREE i PRERSEVE FERE T R/KZIEHA .
®Prediction (FMI)

A. naive motion predict
i H lidar_tracter [145 5t — 20 SN )32 3 77 [a] A0 TR0 (4 18 B o
@Decision (H%)
A. Decision_maker
Decision_maker 1] ¥ | K EFIBENLE R i EE B FRIRESA LM E -,
PIMEARAG T — I ZIFPRAS, RS BCR21 planning R 45
B. state machine
state_machine T4 & SR VE Rl 9 208K A, 9mHE decision maker.
BMission Planning (ES#EID

A. route planner
T SRR SR 52 B AR R4S R R AT, 12084 HIE B R P i) — R 5+ %
T ZH Al o

B. lane planner
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- A
R route_planner AT — R 57 LTS5 R, 1€ 4% )7 % A% A2 FHIRLE lane
Mk, lane 72 H— R FI[1) waypoint s ZH B
C. waypoint_planner
T =4 2115 H bR S E— &%) waypoint £, ‘€5 lane planner A~ [F] [ 75 76
T, ERATI AR FIE B AR S waypoint #%4%, T lane_planner J& & A7 £ik H
Fr 01— 241 waypoint £ 4H .
D. waypoint._maker
e —MHTRAEFIME T3 H/ER waypoint B AF SOOI T B . ZE4HAT S
LR e AR 2 R — R A B E AL S BAR BEAS S, AT B O — M A2 3
fF, INBGZERAR SR AT LUK AT R A S B IR, A VR G 2 IR AT B
®Motion Planning GEEh#IRI

A. velocity planner
TR IR EE R, R R4 € FRER Y waypoint BLIH 2 T A EEAS S,
AT AR A SE PR A — 2B IRl EAE B, DME T SE AR T 1R 22T

AT 45 LE T Sk B vkt 55 45
B. astar_planner
SEH Hybrid-State A AL, AR IR B 248 € AL 8 1T A7 P, X
AT DLSE RS, B R4S € waypoint NI, HEIEEEHZSHA
1 H 3T 4.
C. adas_lattice_planner
SEHL T State Lattice MURIGE, FETREZRHIZ, e XIFNSEI| R E
N EE R, AR E R TT A T 2 AT RS, R RAR R SR AT RS A7) i i
B2 S i
D. waypoint_follower
IXANBIHSEIL T Pure Pursuit BERSCHLVPUTEREE, o] D=4 — R A1 %)
Ta KRB 4, XA I B AT DA R AR T ), B AR
R OAT R, meZhn] DLSEHLZAE40 B shiz ] .
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1. 3Autoware EEIEFH T4
OB FXTEBE: /points_raw
Autoware BRINEH] velodyne F ik, BRIATT K B I8 W @/points_raw, &Ik
T frame id 4 velodyne. R IXIKEN QI , FIATLEAFRE frame_id @4
i EiR ) —E.
QRN ERFEIERE: /twist_cnd
Autoware I 1d/twist_cmd K AT /NG I EH T AR BRSNS
5, %GR BN geometry msgs:: TwistStamped.
O R/NEEREHEH: /vehicle/odom
Autoware H1 Localization F 5& 3% H A Y 11 25738 B SRk DL BC #7324 1A
3D M EIRSEILE AL, R AT BA Ay b s ] AR T R A B E Az, BRIATT B FEAR T
18 A /vehicle/odom 15, {8 H 3 AR THE AL, 7 KA B/ vehicle/odom (1)
BFREE

2.Autoware EHRLTHBE{E B

Autoware 7F home H 3% P [ autoware.ai 3042 24h, AT A autoware
SRR IR R XN Bl . BNV E SRR E SRR —
B ARG R HFE D BT T A T SR A]

USNTIEN | autoware_  ch343ser_
Desktop e npenlplanne linuk (CH9
1995 Joamlinu...

N - - -

Templates tensorflow- torchvision videos
master

Documenks

Downloads
Music

Pictures

2-0-1 Autoware 3%

2.0 docker REAREGFEBREFNFEAX

Autoware %% A P . —Fh & 7E H O RS %24 autoware 83558, S8 54T
autoware YRR IEAT B R S — P2 H B W 4 51 autoware FHIRIABE T

28 4k 54T
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docker Bi1%, FATH T E T EHE XA docker B4 BRI 7],

@ T¥EE  autowareal b

o o

build install

~

{ @ E37{$3% autoware.ai3 docker generic |

docker archive-key. open.sh
asc

W B8 ED0DBNFBO A
} & #a DB R P O

=

E 2-0-1 Z£Z: FEBEREASR A: docker RESR

BATEFEH, Jetson Xavier NX KA ZE T, Jetson Orin NX KK
%= docker ZEFH A .
PR 22 2 7 AR I D5 TR — 7€ B X1
o EITHAEMN. MMM RET I, HEANERG O E I Pis T
roslaunch runtime_manager runtime_manager.launch Bl 7] T Ff autoware 1M .
fE R docker ZIEH R, WAJASCTE autoware H F FiZ4T sudo ./open.sh HEA
docker ZEEH, RJG1E docker Biff I H1IZ4T roslaunch runtime_manager
runtime_manager.launch 7 4T /T autoware 51
¥ docker &3 ET, FEIZIT exit IBH docker AR5 A 7T LKA Ay
1T, BREFAEREZ THREBRHEFERENE (TLUIZ1T sudo docker container
prune FIFHETLHES)

E 2-0-2 #£: BEBRREAFNEIT 4A: docker REFRIEBIT

o REXMER . FEIEEMNZ, Docker SFRER K, NAEIRIE~/Autoware
JFi~/autoware_shared_dir BN XXX THIFTE AT (BIEXT autoware £
BEKRIE, autoware FHEAXRSHEHBELNSE) , HKSKEIVIHRE,
TESL AR I A SR S BB R T, docker 2357 R FE ERTE bag &,

9 454



@ WHEELTEC

A
A, BBAERFEXHEVRFE autoware_shared_dir BR T, WHRXYS
PV R G+ i /home/wheeltec/autoware_shared dir H & JL =21,
Docker &3 A A IR docker R LRI FTABE FTHEIR AT B BRRAE.
a. BN docker HG AT —RINEESE, BIAHIZAT exit IBH docker

pas
b. TE/NE RS2 4T HHIZAT sudo docker ps -a B A HBOFT RN ) 25 8%, FREUZ
wAR id

2-0-3 EEMBER

c. FMULTHABSUET, HEUESG IR IRAERHT docker 8414 [sudo
docker commit &% id FEME L T2, BG4 FAIFRZE ] AR IR
H O RES, W docker 4545 4 54 myautoware_gnss, F325A
latest

d. 1&f~/autoware.ai/docker/generic/run.sh 3471 [¥) IMAGE NAME }%
TAG_PREFIX 25 i B 4 T At (1247 sudo docker images
RBCUHT TS5 « BIGIEZRTFTIF Y docker iy 24T HIZAT exit B H
SR 5 FFAT TR

1 #! /binfbash
2

3 set -e

a

5 # Default settings

13 USER_T0="$(1d -u)
15if [ USER_ID |- @ ]; then
16 USER_10=1000;

2-0-4 {&14 run.sh 3¢

%10 7k 54 W
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® ITH rivz EH . 523 )7 R AF autoware FEH F 5t rviz BIATFTIT rviz, (H
7E docker H 1] autoware FLH _F4TH rviz & F W8, FTEE/NERGHIBIT

rviz, PAJG s/ b A File——open config, &

/home/wheeltec/autoware shared dir/default.rviz

2. 1 3%#] ROSBAG

il ROSBAG =22 1 Ja i 1 i 1B LR 2B R ST i) B AR i SCA 75

Autoware % 77 X2 FI H rosbag flit 47 B8 48 i B (WA FY vne A2 /N4 S T 4

7).
OQBITA T4 /B3I FEIA. STM32. Autoware:
® Jiihd sy

BaIEIE. STM32. Autoware:

roslaunch turn_on_wheeltec_robot open_autoware. launch

W process[rosout-1 star:ed with pid [9389]
started col ut]

Mprocess[wh : started with pid [9372] Quick Start | Setup Map Sensing Computing Interface
Droces-[ls‘.tﬁar driver_node-3]: started with pid [9373]

Runtime Manager

Database Simulation

Map

sensing

Status

Localization

Detection

ocess has finished cleanly

/home/uheelte:,’ ros/log/5c3094ce-1926-11ed-a017-48bo || liiich Blitiiing

Mation Planning

Android Tablet Oculus Rift Vehicle Gateway Remote Control

Auto Pilot ROSBAG

15.4% 0.0% 0.0% 0.0% 0.0% 6.7%
Gtk-WARNING **:
6x6) while allocating gadget (

Gtk-WARNING **:
«hile allocating gadget

(runtis manager_dia’
i locati

Gtk-WARNING **:
x6) while allocating gadget

2-1-1  Autoware BzITIHE

® Docker Z3E T3
B EIL. STM32:

roslaunch turn_on_wheeltec_robot open_autoware. launch

JE 3N autoware:

ff/home/wheeltec/autoware H 3 Ti24T sudo .Jopen.sh TH docker f5iz

0 = Y i}

Ref
Ref
Ref
Ref
Ref
Cloud Data
Rviz RQT

26.7%CPU)

ksoftirad/C 10.0 %CPU)

1500MB/7T73MB(19%)
Memory|

7
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roslaunch runtime_manager runtime_manager. launch

autoware@wheeltec /home autoware

cPul

A Aito\wiare
2-1-2  Autoware BEITIHE

@FHl rosbag:

£ Autoware F[fii ', s di[ROSBAGI%HL, fE## H K B9 F i s thi [Ref]i%
¥ ROSBAG II{Ffi# #8415 (docker %4277 A [)1F = RAF1E autoware_shared_dir H
XN, RG22 imu i & /imu_raw. 85 1A @ /points raw. HLFE TG RE
/vehicle/odom, #AJ5 iy “start” BRI ] H-4G5% 4 o

%12 70k 54



TECHNOLOGY
Runtime Manager (F wheeltec) 2
Quick Start | Setup Map Sensing Computing Interface Database Simulation Status Topics State
Map || Ref
Sensing ( | Ref
. . 1
Localization | | autoware-2022p811114202 Ref |_ || Ref
split size MB <
Detection | || Ref
——————— Stark Stop i T
1 JUI gy VUASL E Ut _
Mission Planning | | /fromirtmy 3 || Ref
= 3" fimu_raw Gl =
1 /ndt_stat - 1
Motion Planning | | /points_raw
i frosout ]
Jrosout_agg
Android Tablet /scan_raw Remote Control Cloud Data
[to_rtmgr | B 4
i [topict .
Auto Pilot Jtopic2 | ROSBAG RViz RQT
13.3% 7. Jtwist_raw 0.0% 7.1% top (31.2 %CPU)
fvehicle/fodom fusrflibfvino/vine-server (25.0 %
/home wheeltec/wheeltec_lidar
Refresh Jusrflib/xorg/Xorg (12.5 %CPU)
), python2 (6.2 %CPU)
E3
= = . E = 1540MB/7773MB(19%)
CPUO CPU1 CPU2 CPU3 CPU4 CPUS Memory.

Ol N EZZ):

JHhasrl)E, Atel MERINEIZZ) 1, AT LOE s 4T A2 ) dy 42 /N2

B3

[ 2-1-3 Autoware FEi#l| ROSBAG

roslaunch wheeltec_robot_rc keyboard_teleop. launch

Sl 2 il Ry [stop [HZ A8 T 45 SR, S| (1 bag SCAF & H B R AT



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

Map
Sensing
ROSBAG Record (F wheeltec) &
Localization | | [ 3ytoware-20220811114202 | [ Rer |1
1 split ize I | &
Detection
| Start Stop I
14 [Dall] E
Mission Planning ;"F;'bwer\.-'oltage
Jfcmd_vel
- fanni 1 [config/compare_map_Filter |m
MeHonEiRig /config/distance Filter L
Jconfigfrandom_Filter
Android Tablet ,."conf!g,”r'ay_grlound_fllter Remote Control
= | /config/ring_Filter 3
/configfring_ground _Filter
Auto Pilot [config/voxel_grid_filter ROSBAG
- Jfrom_rtmgr §
14.3% g /imu raw 3 66.7% 6.2%
/ndt_stat
Refresh
———————— —
- - k] | B
CPUO CPU1 cPU2 CPU3 CPU4 CPUS

& 2-1-4 Autoware {77 ROSBAG

2.2 {8 ROSBAG #{TEE

Autoware FERH 1 E M@Ky @ T @K, RIF A LR T4
AT ER. XH, 5N d—F Autoware 2 K H - RZ IR R,
Autoware FHAEFR R A VY. H ALK R world, HiEIAAFR R map, /NEEAFR R

base link, fEI&AFALHR R velodyne, B2 [H)R R UK FiR:

14 T 3 54

=

Ref

Ref

Ref

Ref

Ref

Ref

Cloud Data

RViz RQT
Jusrfbin/python2 (93.3 %CPU)
top (33.3 %CPU)
/home/wheeltec/wheeltec_lidar,
pythonZ (13.3 %CPU)
fusr/bin/python (6.7 %CPU)

1599MB/7773MB(20%)
Memory
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Recorded at time: 1660192028.93

Broadcaster: /world_to_map

Average rate: 97,712

Buffer length: 4.912

ost recent transform: 1660192028.92
Didest transform: 1660192024.01

Broadcaster: /ndt_mapping

Average rate: 21.328

Buffer length: 0.75

ost recent transform: 1660192028.87
Didest transform: 1660192028.12

Broadcaster: /base_link_to_localizer

ost recent traﬁsform: 1660192028.92
Didest transform: 1660192018.93

2-2-1 Autoware K TF <&

M world F| map A HR 24 5 M base_link | velodyne [t A& R 28 55 e 2 [
SEIF), I ROS 1) TF B AT o A map # base_link B mlt 75 ZIE & /0 A A (NDT)
5%, autoware £ & EISR FH /2 ndt_mapping.

OHPFITIF Autoware TjfE:

A KR ERMITIT autoware, ANAE[FINIZ AT T FR A S5 HARAR RS, §
HAb A% 455 B H ROSBAG 1244t
® JRft i
Posllatinaniruntimelmanagar it untimelnanagermiainen
® Docker %3577
1F/home/wheeltec/autoware H 3% Fiz1T sudo ./Jopen.sh ] FF docker fGia1T

roslaunch runtime_manager runtime_manager. launch

BATHIN G, 23 runtime manager 3251 7 [ :

i)

i

%015 ik 54 W
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INTELLIGENT TECHNOLOGY

Runtime Manager

Quick start | setup Map Sensing Computing Interface Database Simulation Status Topics State
Map | rer
Sensing a | mer
Localization Ref
Detection " = Ref
Mission Planning Ref
Motion Planning Ref
Android Tablet Oculus Rift Vehicle Gateway Remote Control Cloud Data
Auto Pilot ROSBAG RViz RQT
46.7% 15.4% 6.2% 11.8% 14.3% 26.7% fuseflibfvinafvino-server (73.3 %1
fhuselibxorg/org (40.0 %CPLY
top (33.3 SCPU
iz (20.0%CPU)
Jusrbin/compdz {13.3 %CPL)
- _— = - 2548MB/TTTIMB{32%)
CPUD CPU1 crPuz CPU3 CPU4 CPUS Memory|

[&] 2-2-2 Autoware BEITHE
@In# = = HIE. bag

sifi it [Simulaton] U, s At A _EJ7 [Ref] #08, N A %5 bag 3L

o
Runtime Manager

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

/home/wheeltec/Desktop/test/1/autoware-20220810102605.bag Ref
Rate: Start Time(s):' 0 Repeat
Play Pause

path:  /home/wheeltec/Desktop/test/1/autoware-20220810102605.bag

version: 2.0

duration: 2:55s (175s)

start:  Aug 102022 10:27:52.08 (1660098472.08)

end: Aug 10 2022 10:30:47.33 (1660098647.33)

size: 1.4GB

messages: 14498

compression: none [1686/1686 chunks]

types: geometry_msgs/Twist [9F195F881246fdfa2798d1d3eebcas4al
nav_msgs/Odometry [cd5e73d190d741a2f92e81eda573aca’]
sensor_msgs/imu  [6a62c6daae103f4ff57a132d6f95¢cec]
sensor_msgs/PointCloud2 [1158d486dd51d683ce2f1be655¢3c181]

topics: Jemd_vel 3982msgs :geometry_msgs/Twist
fimu_raw  3505msgs :sensor_msgs/imu
/points_raw 3505msgs :sensor_msgs/PointCloud2
Jvehiclefodom 3506 msgs :nav_msgs/Odometry

Gazebo LGSVL Simulator ROSBAG RViz RQT

16.7% 23.5% 17.6% 11.8% 41.2% 29.4% fusr/lib/xorg/Xorg (71.4 %CPU)
fuseflibjvinofwne-server (T1.4 %(]
iz (35.7 %CPU)

top 35.7 %CPY)
[rvgpu_channe!_p) (14.3 %CPU)
[E ™ = ' 2556MB/7773MB(32%)
CPUO cPUM CcPU2 CPU3 CPU4 CPUS Memory]|

@ Autoware

2-2-3 Autoware NE; ROSBAG &



AR ———

O §=0 €13
s [Play HZ AT a8, S8R Mdi[Pause| {3k 8. LEIN /R & A

W FARE I, W s

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

= . 1

path [home/wheeltec/Desktop/test/1/autoware-20220810102605.bag

version: 2.0

duration: 2:55s (175s)

start:  Aug 102022 10:27:52.08 (1660098472.08)

end: Aug 10 2022 10:30:47.33 (1660098647.33)

size: 1.4GB

messages: 14498

compression: none [1686/1686 chunks]

types: geometry msgs/Twist [9F195FB81246Fdfa2798d 1d3eebcaB4a)
nav_msgs/Odometry [cd5e73d190d741a2f92eB1eda573acaT)
sensor_msgs/imu  [6a62c6daae103faff57a132d6f95¢cec2)
sensor_msgs/PointCloud2 [1158d486dd51d683ce2f1be655¢3c181]

topics: femd_vel 3982 msgs :geometry_msgs/Twist
J/imu_raw  3505msgs :sensor_msgs/imu
/points_raw 3505msgs :sensor_msgs/PointCloud2
Jvehicle/fodom 3506 msgs :nav_msgs/Odometry

Gazebo LGSVL Simulator ROSBAG RViz RQT

13.3% 62.5% 13.3% 25.0% 30.8% 6.7% Jusrflibjvino/wno-server (75.0 %(
fusrflib/xorg/Xorg (56.2 %CPUY
python2 (31.2 %CPU)
top (31.2 %CPUY
Az (25.0 %CPU)

= = . . = 2631MB/7773MB(33%)
CPUO cPU1 cPU2 CcPU3 CPU4 CPUS Memory)|

& Autoware
& 2-2-4 RIS =HE

@m#E M base_link F| velodyne FHIEMIR R TF, MME/DEHE

M N[Setup] WU T, #fifR[Localizer] T &1 A [ Velodyne], 7F[Baselink to
Localizer| "X B IF & NS 82 G Sdi TF %4, HP x. y. z. yaw. pitch. roll
RREFEFEHOLREESFHPOEN TF AL ERR, FIRYE S AL E#
TS (TFARRD 16 &TFIE yaw SET R ER-1.57) .

YR 2225 77 3 AT LLZE turn_on_wheeltec_robot THAEAL T 1% 8543& (4 urdf /)
e (docker WRAS ) /NZEARRIZE autoware shared dir/urdf H3R R , KRG M
[ Vehicle Model #4541 %[ Vehicle Model] A4S, A4 2xin#k— AN ERIAFE Y

(FE rviz SR i, WA EOGEREGE, Mo BrARe) .

217 W3k 54
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TECHNOLOGY

© Runtime Manager

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

|Baselink to Localizer

Vehicle Model
v!h]ﬂhmﬂdl{ [home/wheeltec/wheellec obot/src/turn_on wheeltec robot/urdf/senio

Vehicle Info

vehicle Info | | || Ref

ROSBAG RViz RQT

27.8% 85.7% B9.5% 26.3% 100.0% 63.2% Pythans (1000 %CPUY
Jusrfbin/python (100.0 CPU)
juse/bin/mychond (100.0%CPU)
useflibfxora/¥org (63,2 RCPU)
Huseflibfinofvinc-setver (53.2 %CPU)

2T45MB/TT7T3MB(35%)

CPUD CPU1 CcPU2 CPU3 CPU4 CPUS Memory)|

@ \utoware
[& 2-2-5 fn#i M base_link E| velodyne 4R Z&A0 TF, fnEk/ &8

G®®E M world F| map F#t
Midi[Map] WU, J6 s [TFIH[ref], 1%+
~/wheeltec_robot/src/turn_on_wheeltec _robot/launch/lgsvl-tf.launch X4 5 (docker

GHERRA 1gsvl-tflaunch SCH-E~/autoware shared dir H ¢ N , AT [TF]

n#EazscH:, i 2-2-6.

Quick Start Setup | Map  Sensing Computing Interface Database Simulation Status Topics State
Point Cloud Ref
Auto Update | 1x1 = | Arealist: | None Ref
Vector Map | Ref
Lanelet Map Ref
Map Tools:
|| Ref
PCD Filter

Point Type: | Pointxyz v | Leafsize: 0.2 |§

Ref
PCD Binarizer = ===
—— Point Type: | PointXYZ -
ROSBAG RViz RQT
40.0% 25.0% 66.7% 35.3% 29.4% 33.3% fuseflibfiinafvino-server (76.5 %CPL)

fuselibjsorg/Xorg (64,7 SEPU)
pythion2 (52.9 %CPU)
rviz (35,3 KCPU)
top (353 %EPU)
2885 MBi?T?’]MB{ 37%)
crPUo CPUT CPU2 CPU3 CPU4 CPUS Memory|

& Autoware

2-2-6 % E M world E| map Fi
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@ WHEELTEC

- A ——

XS NNEERIN world £ map FIABFRFE e, FTHF 1gsvi-tflaunch XA R -
<launch>

<node pkg="tf" type="static_transform publisher" name="wor |d_to_map" args="0 0
0000 /world /map 10" />
</ launch>

®# E map #| base_link ¥#

#E[Compulting] 52244~ Fh 3k F[lidar localizer] T fJ[Ndt Mapping]i& i, 7554
BE [appl—LeS U5 X app WM SEEIRAS L TE R, 75 4% m] 2258, /el
(R S A B R AR A B A e ORAFRED A E4) 1% [Ndt_Mapping].

Ndt Mapping SR EFLZERE T, WHAE:

ndt_mapping

v Localization | topic: /copfig/odt_mapping

w gnss_localizer Resolution 1
fix2tfpose [ sys 1 [ app ] | StepSize 0.1
nmeaztfpose [ sys | [ app | Transforrpation Epsilon s 0.01

v lidar localizer
_nd:,mapplng[ y :E Maximun] iterations 30

-, Leaf Size |== 0.5 s

ndt_matching [ sys ] [ appl MinimumfScan Range 0.15 -
ndt_matching_monitor [ sygl anIang - r
ILpimatchinqi ][ app l Maximunj Scan Range 200

v fusion jocatizer MinimumjAdd Scan Shift == 1
ekf_localizer [ sys 1[ app

¥ twist_generator Tethou Type
vehicle_status_converter [ of o pel_generic

v autoware_connector pcl_anh Incremental Voxel Update
can2odom [ sys ] pcl_anh_gpu
vel_pose_connect [ sys ][ 4 pcl Lk

w localizer_diagnosis € Use Odometry
vel_pose_diff_checker [ gyg 8 UseIMU ' Invprted IMU imu_topic | fimu_raw -

¥ Detection

v vision_detector

vision ssd detect r i1 s
27.0% | | autoware-220811.pcd Ref
© Filter Resolution | g2 Original
. PCD OUTPUT
- : 23, i | Close

2-2-7 i%E M map | base_link

Resolution: ndt 730 #%, FHAEEFEEBAR, B0y 1 BIA]

Step size: 1, BRIAAN 0.1

Transformation epsilon: PR IEAR e VT & KAE, BLACH 0.01 2K

Maximum iterations: # RKIEAKEL, ERIAH 30 K

Leaf size: rizBERAEHIMAZR I RN, SHNATRCE /DR, AT IRE KA

Minimum scan range: RXEFER/DMLE, TEBLLATERE, HHFK
BAA: 015K



WHEELTEC
y

Maximum scan range: W& HIARAIGE, HIEBOEAATEIL Sz, ERIL 200
P

7£[method type]F= 1, “Ai%[pel_anh]EI GEHF—4, RLITERRINE
FTRITT . BATRIMOT DA SR HARE . TG GPU M A& [pel_generic], A
GPU M 1% [pel_anh gpu], [Ndt Mapping]#E AL F1 4§ FHi [pel_anh_gpu]<>
FEAE—E N, A% [pel_anh] 3. D o B4b, W RS BT EE imu
HEEALR), 1E[use odometry] B [use imu]iE i 4)i%k b .

OHERRACZHER

iyt [Simulaton] T, VR & il [Pause] 1441 FT LAk SR s, Bt 4
ATHTED—28 H S B FFR:

Runtime Manager
QuickStart Setup Map Sensing Computing Interface Database Simulation  Status Topics State

Stop Pause Plaving..cB%._
path:  /home/wheeltec/Desktop/test/1/autoware-20220810102605.bag
ver: 0
(175s)

Aug 10 2022 10:27:52.08 (1660098472.08)
Aug 10 2022 10:30:47.33 (1660098647.33)
B

2-2-8 REER SRR
HENI B, LB N AR, GMRE s N E EE, B AR
FHZER K, MZERRKIRTA I Re-RAE, HEFEAHZE 200 /240 4% T [Pause| 1441 2 15
FRIBCER , SR AT Ab B 58 BB R R i [Pause | 4% 6H 4k B2k TR R

@7 3D HEHE
SEfk S R BAR INE R, AT I EAT DA oG H AR, R, (# Al {1
A

&
S
=
H
s
=



WHEELTEC

Runtime Manager

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

| Stop Pause

path:  /home/wheeltec/Desktop/test/1/autoware-20220810102605.bag
| version: 2.0
|duration: 2:555

52.08 (1660098472.08)

Aug 102022 msw:nsr 660098647.33)

1.4G8

| messages: 14498

compression: none [1686/1686 chunks]

|types:  geometry msgs/Twist [5F155f881246Fdfa2798d 1d3eebcan4al
nav_msgs/Odometry  [cd5e73d190d741a2f92e81eda573acaT]
sensor_msgs/imu  [6a62c6daae103Faffs7a132d6r95cec)
sensor_msgs/PointCloud2 [1158d486dd51d683ce2f1be655¢3c181]

[topics: femd_vel 3982 msgs : geometry_msgs/Twist
fimu_raw 3505 msgs :sensor_msgs/Imu
Jpoints_raw  3505msgs :sensor_msgs/PointCloud2
Jvehicle/odom 3506 msgs :nav_msgs/Odometry

2-2-9 SEBURMESEE

T H[Compulting] WL [fj, #KF[lidar localizer] FFJ[Ndt Mapping]i& i, i
[app], E[ref] ¥ il =B IRFHIER1E)S, M idi[PCD OUTPUTIRI A fRAF K =
i (R docker ZHERUA ) 75 E AR A7 £E~/autoware_shared_dir H X A

ndt_mapping

Co
S topic: fconfig/ndt_mapping
¥ Localization

* qgnss_localizer

Resolution

fix2tfpose [ sys pill =P Stee 0.1
nmea2tfpose spp | Transformation Epsilon = 0.01
4! p
¥ lidar_localizer
Maximum Iterations 30

€ ndt_mapping [ sy= ][ app |

approximate | n:lt mappmg[ Leaf Size == 0.5
ndt_matching [ cys ][ app| Minimum ScanRange [ 0.15
n{!r_match!ng_monll:or[ sy8
icp_matching [ <ys 1[ app |
* fusion_localizer Minimum Add Scan Shift = 1
Ekr--locatizeri sys 1 [ app JMethod Type
v bwist_generator | " pcl_generic
vehicle_status_converter [ f g pe 3

Maximum Scan Range 200

|_anh Incremental Voxel Update
pcl_anh_gpu
pcl_openmp

s 118 @ use odometry

¥ autoware_connector
can2od0m[ 5 ]
vel_pose connect[

¥ |ocalizer_diagnosis
vel_pose_diff checker [ sys

* Detection

* vision_detector

vision ssd detectr <. 17 §

@ Use IMU " Inverted IMU imu_topic | fimu_raw v

Ak d4r 4Bk dp 4p 4P

Ap 4

fhome/wheeltec/Desktop/test/1/autoware-220811.pcd

Ref

© Filter Resolution [ g5 E Original

a4

PCD OUTPUT

CPUY CcPY

Close

& 2-2-10 1&7F 3D = =ibE

PRAFSEHE 2 f5, Al LAEIL [pel viewer mim X2 A s AR X
I B ROR

2.3 {FH ROSBAG £ BES

BEAR RS RO 1A TH 2.6 THAN 2.7 ISR B HUR AL
O~ OFRESFE 2.2 TO ONE

#

21

p=i
H
g
p=i




WHEELTEC

INTELLIGENT TECHNOLOGY

(6) hn#k s = H & PCD L

FT - [map] T, Aidfi[point cloud]ff)[ref], %EFE HIEEERK 3D &= ped
A, sii[point cloud|$% 4, UEE RS HE— A%, MR RN

7 100% F I [OK ] AERT, EB] 3D S g i ng e, mrK.

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

wome/wneeltec/Desktop/test/1/autoware-220810.ped

1x1 » | AreaList: | None

Loading,...100% OK
Vector Map Jhome/wheeltec/Desktop/test/2/csv/dtlane.csv /home/wheeltec/Desktop/test/2/csv/lane | Ref
»
Lanelet Map Ref
Map Tools
Ref
PCD Filter

Point Type: | PointxyZ »  Leafsize: 0.2 |%

Ref
PCD Binarizer .
— Point Type: | PointXYZ -
ROSBAG RViz RQT
7.1% 71.4% 0.0% 7.7% 13.3% 53.8% vina-server (66,7 %CPLY)
python2 (60.0 %CPU)
Xorg (46.7 %CPU)
top {33.3 %CPL
irg68-host_syn (13,3 BCPLY
= = = 1879MB/7773MB(24%)
CPUD cPU1 cPUZ cPU3 CPU4 CPUS memoryill

& Autoware

B 2-3-1 M3 3D AEHE

FT FF[sensing] TU [, $%F|[points_downsampler] F ifJ[voxel grid filter]#%I, ¥
Elappl— 2 ¥ 5, 2)i%[voxel grid filter]. [voxel grid filter]f§ —4:S K E
UMY

voxel_grid_filter
Quick Start Setup Map Sensing  Computing Interface Database Simulation Status Topics State § Pointstopic Jpoints_rawillilg
+ Points Do | “‘lapm Jeonfig/voxel_grid_Ffilter
€ voxel_grid_filter [ 5us ][ apy Voxel Leaf Size | 0.1

s ar

A v Measurement Range =———— 200
distance_filker [ cys ][ app ]
random _filter [ sus ][ app |
~ Points Preprocessor
rlnq"gwund_hller[ ys ][ app ]
ray_ground_filter [ syc | [ app ]
points_concat_filter [ sys | [ app ]
cloud_transformer [ suc | [ app ]
compare_map_Filter [ sy< [ app ]
* Fusion

g oK Cancel
9 muilti lidar calihrator r LN SR |

2-3-2 BEIERMELIE

Voxel Leaf size: AR FFEREFIEF AR KA, EXTREDNS, ZE4b

022 T3t 54 WL
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INTELLIGENT TECHNOLOGY

CIRSd- =L
1 E M map ¥ base_link fiE#: (NDT_MATCHING)

2| [Computing] 72 % F 42 R ) [ndt_matching i1, ¥ & [app] R IHI IS4G,
/rJi%[ndt_matching], —24SHEEE I TR

topic: /config/ndt

Io Initial Pos | x:/0 |y:lo0 |zlo lrolt/o |pitch:lo |yaw:lo |

redict Pose
() OFF @ ON

| Error Threshold ==_;

| Resolution ==}

| Step size

| TransFormation Epsilon =}

| Maximum Iterations ==i_F

© pcl_generic

" pcl_anh

_ pcl_anh_gpu
' pcl_openmp
% Use Odometry

& Use IMU || Invefted IMU imu_topic | fimu_raw >

I Get Height
["1 Output Log Data

| ok || cancel |

2-3-3 % EM map | base_link AJ%E

X B A {#H GNSS, it PA[topic:/config/ndt] &AL F [Initial Pose] &b, 2
% [Initial Pos], X, y, z, roll, pitch, yaw [IME R/ NEMVIELIE CBRIAEK
ERAE) .

7t [method type]#=H1, J& GPU NI i& [pel_generic], A GPU Jni# ik
[pcl_anh_gpul. 740, ASCEM B EFZTHF imu 481 € f7, #[use odometry] Fl[use
imuliET Ak b, HRSHUSHEIMERATLLT .

(9) J83h[vel pose connect]

.2 [Computing] /£ 3% ¥4~ T [vel pose connect] , FTH [app] FEAfi Rk
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INTELLIGE HNOLOGY

il [Simulation Mode] WA #/A1k, BHIFAEE [vel pose connect]s
10 & EBZ RS REERE
| [Computing] 473 A% T ) [waypoint_saver] , fTJF [app] , sidi[ref]i%
PEORAF I 84T (T35 docker A () 75 2 OR A (E~/autoware_shared_dir H3&% T 1D,
/)% I [save /current velocity], & HF/2) % [waypoint_saver].

Quick Start Setup Map Sensing  Computing

Interface Database Simulation Status Topics State

v Locslization w Mission Planning

* gnss_localizer * lane_planner
fix2tfpose [ sys ] [ app | lane_navi[ sys ][ app ]
nmeaztfpose [ sys ][ app | lane_rule [ sys ] [ app |
w lidar_localizer lane_stop [ sys ][ app |
ndt_mapping [ sys ][ app ] lane_select [ sys 1 [ app ]
appmximateindymappmg[ sys 1[ app ] ~ freespace_planner
ndt_matching [ <ys 1[ app ] astar_navi [ sys [ app ]
ndlimatchmqimonitor[ sys 1[ app 1 * OpenPlanner - Global Planning
icp_ matching [ sys [ app ] op_global planner [ sys ][ app ] save File| /home/wheeltec/Desktop/saved waypoints.csv || mef
w Ffusion_localizer = Motion Planning
ekf_locatizer [ sys 1[ app ] * waypoint_maker
w twist_generator ol loadecs L
vehicle_status_converter [ s ][ app | I waypoint_saver [ sys | [ app | l""“" Type
¥ autoware_connector TrotE R ¥ 0 vehicleFootprint
can2odom [ sy | waypoint_creator [ sys | [ app | LaneArrayTopic
vel_pose_connect [« [ app | waypoint_velocity visualizer [ <y« | [ app | ‘ﬂ save fcurrent_velocity Interval 1
* localizer_diagnosis ~ waypoint_planner
veljnseﬁdiffﬁche:ker[ sys 1[ app ] astar avuld[ s 11 app ] | s St
¥ Detection velocity set { cys [ app ] oK Cangal
= vision detector ~ waypoint_follower -
vision ssd detectr i 17 ann 1 DUME DUFSUIE T cowe 1T anm 1
Synchronization ROSBAG RViz RQT
12.5% 64.7% 13.3% 64.7% 11.8% 5.3% wine-server (70.6 KCAUH

pythonZ (58.8 %CPU)
Korg (35.3%CPU)
top (35.3 %CPU)
ing/68-hast_syn (17.6 %CPY)
- - - 2105MB/T773MB(27%)
CPUD cPU1 cPU2 cPU3 cPU4 CcPUS memory il

& Autoware

& 2-3-4 REBEFELAXHREFRRE

W #ERRS=HEL

it [Simulaton] T3, FFIK s i [Pause] #4041 7] DLk 2248 i B s, A5 dE
AR TS SRR T], B/ AR OS2 BB R AR R B IR T

Runtime Manager

QuickStart Setup Map Sensing Computing Interface Database Simulation Status Topics State

stop Pause T

path pesktoptest]1/. 2020810102605 bag

versior: 2.0

duration:  2:555 (175s)

start:  Aug 102022 10:27:52.08 (1660098472.08)

end. Aug 10 2022 10:30:47.33 (1660098647.33)

size: 14G8

messages: 14498

compression: none [1686/1686 chunks]

types: geometry msgs/Twist [9f195f881246fdfa2798d1d3eebcaBda)
nav_msgs/Odometry  [cdSe73d190d741a2f92e81eda573acaT]
sensor_msgs/imu  [6a62c6daae103f4ffs7a132d6foscec]
sensor_msgs/PointCloud2 [1158d486dd51d683ce2f 1be655c3c181]

topics: fomd_vel 3982 msgs : geometry_msgs/Twist
/mu_raw 3505 msgs :sensor_msgs/imu
/points_raw 3505 msgs :sensor_msgs/PaintClaud2

2-3-5 PEBHRTHIER

12 rviz BEHE R

TSR S AE G R, YRS 2225 07 SR ] DL e A A R A [rviz] T
rviz, FHRHCE R

24 T 3t 54 T
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» A —
~/autoware.ai/src/autoware/documentation/autoware _quickstart _examples/launch/ros
bag_demo/default.rviz ' (docker WA H 75 BAE /N _FIEAT rviz BARFT I, HHC
fic & ff~/autoware_shared_dir/default.rviz 1) o B FRATTO] LLE B rviz HZ i H

ﬂﬂ_‘ﬁ%ﬁg%%:

2-3-6 rviz EEREZES

2. 4 WEENL
OzITA T4 /B3I EFEIA. STM32. Autoware:

® Jrnd Aty
JBahEILE. STM32. Autoware:

roslaunch turn_on_wheeltec_robot open_autoware. launch
® Docker %% 773
JBaEIL. STM32:

roslaunch turn_on_wheeltec_robot open_autoware. launch

JE 3l autoware:

1f./home/wheeltec/autoware H 3% Fiz4T sudo .Jopen.sh ] FF docker J5ia1T

roslaunch runtime_manager runtime_manager. launch

@m#F M base_link | velodyne AAr R TF, INE/DNEER

it N[Setup] UL, #ffR[Localizer] %I N[ Velodyne], fE[Baselink to
Localizer| % BIF % NS5 Ja i TF #%4l, HH x. y. z. yaw. pitch. roll
RRBEEFEFOLREESFMPORN TF AL EXR, WTREE AL E#

025 U1 3t 54 T



@ WHEELTEC

> A
T O THEM 16 ZEH 1K yaw ZHAT B K-1.57)
JERS AT PAZE turn_on wheeltec robot TR, F £ FE A& I urdf /N 4R Y
(docker %% 75 U fE~/autoware _shared dir/urdf #1) , /& ifi[Vehicle Model]in#;
R, WS [Vehicle Model N5, B4 S M#E—ANBRARR (FF rviz Bosiy,
REBOCHREEYE, EMsBrREE .

Quick Start | Setup | Map Sensing Computing Interface Database Simulation Status Topics State
Baselink to Localizer
ehicle Model
Vehicle Info
Vehicle Info Ref
¥ ROSBAG RViz RQT
27.8% 85.7% B9.5% 26.3% 100.0% 63.2% pythans (1000 %CPLY
I hon3 (100.0 %CPU)
HCPU)
P
erver (63.2 ROPU)
27T45MB/TT73MB(35%)
CcPUO CPU1 cPUZ CPU3 cPU4 CPUS Memory|
& \utoware
2-4-1 INEKM base_link 2| velodyne #4RZH TF, E/NEHEE
»
@ E M world 3| map ¥

s [Map] Ui, [ TR [ref[i 5, YRR 2% )5 ANk B
~/wheeltec_robot/src/turn_on_wheeltec_robot/launch/Igsvl-tf.launch SCfF (docker %
%77 ;U ¥ ~/autoware _shared dir/lgsvl-tf.launch A4 , X2 N ERIA world
2| map (1AL FREL

@1 =z H & PCD 34

¥ [map] Wi TH, sidi[point cloud]H[ref], E# 2 A KM 3D A=K .ped
A, Mili[point cloud [ #4, BEI NSRBI ANREEE %, R SR BRI
T 100% JF HHBL[OK )AL, ERA 3D MmO kahnse e, wrE:

26 L

pes
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INTELLIGENT TECHNOLOGY

» Runtime Manager

Quick Start Setup | Map @ Sensing Computing Interface Database Simulation Status Topics State
} ha ) D 22081
1x1 =» | AreaLisk: ' None
Loading... 100% oK
Vector Map Jhome/wheeltec/Desktop/test/2/csv/dtlane.csv,/home/wheeltec/Desktop/test/2/csv/lane | Ref
*
Lanelet Map Ref
/homefwheeltec/wheeltec robot/src/turn_on wheeltec_robot/launch/lgsvi-Ef taunch
Map Tools
Ref
PCD Filter ; . T —
Poink Type: | PointXYZ - Leaf Size:| 0.2 | o
Ref
PCD Binarizer —
— Point Type: | PointXYZ i
ROSBAG RViz RQT
7.1% 71.4% 0.0% 7.7% 13.3% 53.8% vina-server {56.7 %CPLY
python2 (60.0 %CPUY
Xorg (46.7 %CPU)
top (33.3 %CPU)
ingf68-host_syn (13,3 BCPU
= = = 1879MB/7773MB(24%)
CPUD CPU1 cPU2 cPU3 cPU4 CPUS memoryiili]

[ 2-4-2 mE R =HRE PCD X
O R = FERAEL I8
FT FF[sensing] WL, $%F[points_downsampler] F iJ[voxel grid filter]#% I, ¥

Hlapp] I —LeSH)5, FHaik. [voxel grid_filter]§ —2e 24 B i1~ K-

voxel_grid_filter

Quick Start Setup Map Sensing Computing Interface Database Simulation Status Topics State | Points topic | FEIENEN | ~

POt T topic : /config/voxel_grid_filter
voxel_grid_filter [ gy 1[ Bp ]l I Voxel Leaf Size 0.1 S
THRLTREETT sys [ app | Measurement Range = | 200 =
d\stan(ejltter[ sys 11

app
random_filter [ sy | [ apy ]]
¥ Points Preprocessor
rlngigroundjllteri sys ] [ app ]
rayigroundj!lter[ sys 1 [ af
points_concat filter [ sys |
cloud_transformer [ sy< | [
compare_map_filter [ o< |
PointGrey Spinnake [conf Rl

PointGrey Generic
FLIRADK

nfig

PointGrey LadyBug 5

app ]
app ]

il OK Cancel

[

multi lidar calibrator r c.c 17 «an 1

2-4-3 B EIEREELIE

Voxel Leaf size: RRFERFEFIEFHIABRM KA, EATREDR, =5
AR E KA

(@) 1NiiipuR;:A

FT HF[sensing] L, % F[points_preprocessor] | f¥)[ring_ground filter]i% i,
B E [app]— S5, FHA)ik. [ring ground filter]F LS H0% & K-

027 W3k 54 W



@ WHEELTEC

® ring_ground_filter
At Ay Detatase tate ¥ input_point_topic | TEIERED
* Points Downsampler
& voxel_grid_filter [ sys 1[ af
ring h[(erl 11 1

distance_filter [ 11 ‘ 1

random_Filter [ sys ]J [ .; ]
v Prep Sensor Height 0.33
& ring_ground_filter | sy ll[ :l
- Aax Sl 5

e e

topic : /config/ring_ground_filter
Sensor Model

points_concat_filter [ 5 I] [ 1

cloud_ {!ansformer! vs 11 1

(ompare,mep,.ﬁlmr[ s ][ a |
* Fusion

multi_lidar_calibrator [sys1[ app ]

Vertical Thres 0.08

2-4-4 HhEEE

Sensor model: 16. 32. 64 RFEE, XEWMRMHAEEN 16 RFRAE[16]
Sensor height: FHAFEEMARE, BIELHFBEHKRESRITT
Max slope: Ml K E, Hhi: ° , WERAGHIRE, & SEHIRHIHN
kA4
Vertical Thres: o FEAFH)FIHUI ) 22 7 B2, G0 SR K T3 AME I A 9 & B
154
@ % B M map % base_link [IF# (NDT_MATCHING)

.2 [Computing] /£ 5 B4~ N A [ndt_matching]i& T, W& [app]/5, 2Jik L
[ndt_matching], HH—ESERE W T FR:

G
&
=
b
W

AN

=



WHEELTEC

INTELLIGENT TECHNOLOGY

topic: /config/ndt

|°|ﬁitiB|P05 x0 |ylo lzlo Jroltlo |pitch:/0 |yaw:[o0 |
| GNSS
redict Pose

) OFF © ON

|Error Threshold =={_}

|Resolution ==}

| Step Size

| Transformation Epsilon ==_}

a
b
A
v
&
-
.

|w
A
L

| Maximum Iterations ==_}

D TIRATE
1O pcl_generic
") pel_anh
~ pcl_anh_gpu
' pcl_openmp
Use OIdomet'ry
& UseIMU [ Invefked IMU imu_topic | /imu_raw v
T Get Height -
"1 Qutput Log Data

| ok || cancel |

[&] 2-4-5 i&E M map B base_link Bo%E#

X A {# ] GNSS, it PA[topic:/config/ndt] ¥4t T [Initial Pose] 4, 2
i% [Initial Pos], X, y, z, roll, pitch, yaw HI{ERREOCHIVIIEA B (BRI KR
RALED .

£ [method type]#=H, BHpP—A, BET REEMINBITHT . BT RMAT
PAEAR A H A I, JE GPU BIIE 1k [pel_generic], A GPU Ik )ik
[pcl_anh_gpul. 740, ASCEH B EFZTHF imu HBh € f7, #[use odometry] Fl[use
imuliETi ik b, HRSEUSHEIIMERATLLT .

® /B3 [vel pose _connect]

# 3| [Computing] /3K 54~ T 1] [vel_pose_connect] , 7T [app] IF#ifrik
il [Simulation_Mode] & A # A1k, 1BHIFAE [vel pose connect]s
OFTH rviz:
Psihd 2232 77 WP LA A S AW [eviz] $TT rviz, FHRECEAE

~/autoware.ai/src/autoware/documentation/autoware _quickstart examples/launch/ros

2029 U3t 54 T
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bag_demo/default.rviz H' (docker A 75 BEAE /NG FIEAT rviz BMFTIT, AHOC
fit. & 7E~/autoware_shared_dir/default.rviz 1)

R NEAE R R RS, B RN AER, FTLLS T rviz B
[2D pose estimate], #AJGEMLE ERAR AT, #i5), SHHBRE/NDNERLE.

# 20Posestimate | 4 20NavGoal  § Publish Point

Pomiendt | G MovCames  [Jselec 4 FocusCamera = messure

1) Displays =
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ane_navi [ sys
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~ lidar_localizer lane_stop [ sys 0
ndt_mapping [ sys ) [ app ] {ane_select [ sys ] [ app ]
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B rdt_matching [ sys. ] [ app | astar_navi[ sys ][ app |
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~ Detection
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T H[Computing] T [, K F[lidar detector] | f¥J[lidar euclidean cluster detect]
I, W E [appl—E2 85, HH2)ik. [lidar_euclidean cluster detect]F —4£%
BT E:

VEL_puse_unni_Lieuer | I II
= Detection
v vision_detector
ision_ssd_detect [ sy | [ 1
Asion_darknet vDLD!I 1t ]

20

100000

ip_min_height (~sensor height) 1

_max_height (above sensor)

use_vector_map vectormap_frame map wayarea_gridmap _topic | grid_ map wa ~ wayarea_gridmdp topic| wayarea
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1) PRERFERSY)

T [Computing] WL i, FkZF|[lidar tracker] I HJ[lidar kf contour track]i%&Iii,
B E [app]— %5, “2)ik[lidar kf contour track]. [lidar kf contour track]
SRR BN T

tart e C ting terfaceTracking Type
VEIL_pUsE_uili_umRe | sys || app | | Associate Only
¥ Detection
w vision_detector

© Simple Tracker

Contour Tracker

vision_ssd_detect [ 11 app ] o .
Min Obj Size == 1
vision_darknet_yolo3 [ 1[ app ] il ot >
vision_darknet_yolo2 [sys])[ app] Max Obj Size 0 -
v vislon_tracker vector Map Filter Distance 0 -
vision_beyond _track [ 1 1
el = et Enable CSV Logs
w lidar_detector .
lidar_euclidean_cluster_detect [ 5u< ] ] Quarters Number 8 v
lidar_cnn_baidu_detect | 1[ app ] Polygon Resolution = 0.5 .
lidar_point_pillars [a | -
P P [ 11 l Association Distance 3 -
lidar_naive_|_shape_detect [ cus | [ app ]

L ! a
lidar_shape_estimation [ sys ]I 1 Association Size Difference == -
lidar_fake_perception [sys ][ app ] Max Remember Time =——— 3 =

w fusion_tools 2
pixel_cloud fusion [ sy ][ app ] SVRR PP SREROGE NI 3 L
range_vision_fusion [ s, '] ( ol Enable OpenPlanner Perception Simulation Enable Step by Step Test

w lidar_tracker
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RRSIREF GBI AR, AT LLEA B Fy o i 22 3RAT B /bounding_boxes
T A &5 5 DLITAE I T 2R s R

e moveCamers [ Sslet b FocusCamers =mMessure - 20PoseEstimate o~ 20MavGoal ) Publish Point * = &
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Color Transf... RGBS ~ [ jsk_rviz_plugins A
_ QueveSize 10 ' Ambientsound / &
+ @ Tracked Ob)... ¥

L
Marker Topic | /detection/lidar_detectorfobjects_markers |
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U NormalDisplay
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FT I [Computing] T, F£F|[openplanner global planning]  f{]
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interact | “MoveCamera  [JSelect 4> FocusCamera == Maasure . 20 Pose Estimate

2 pisplays 0
» @ Global Options

» ¥ Global status: Ok

» & Grid ﬂ‘Ql.B?
» B System

» @ Map

*» [ Sensing

» @ Localization
+ [@ Perception
» @ Planning

# D NavGoal | § Publish Point

LA SRS

sian_detector » MissionPlanning
vision_ssd_detect [ sy | [ app | = lane_planner
vision darknet yolo3 [ sys | [ af ]
vision_darknet_yolo2 [ sys ][ af ] 1
sion_tracker lane_stop [ sys ] [ app |
vision_beyond_track [ <ys ][ app | lane_select [ o]
dar_detector = freespace_planner
® lidar_euclidean_cluster_detect [ 4y | [ 1 astar_navi [ 5ys ][
lidar_cnn_baidu_detect [ sys | [ app | - P
lidar_point_pillars [ sys ] | J I op_global_planner
lidar_naive | shape_detect |

lidar_shape_estimation [
lidar_fake_perception [
ision_tools :
pixel_cloud_fusion |
range_vision_fusion
dar_tracker
imm_ukf_pda_track {
1 lidar_kf_contour_track |
afficlight_recognizer
feat_praj [ 1
recion tr 1 ce 11

e Changing [ Replanning

ath D

1
1
\

» 60.0% 79.2%

oK Cancel
I | | I
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Path density: B —AN/N i & A R, IS EOvE—A SRR RE &
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LSBT, FEAR KA [openplanner local planning]#% H T (45 &5 A . W LLAE
rviz F1 A di[add], @i0[local trajectories_evel rviz]i&EE, rviz H& I L&BE
BUATT IR L& SRR LR, LA ERNNTITHIERE, MABAYIERTH
KRR, HENTTENBE. HX LS E N E:

Pyinteract | 4 MoveCamera [ Select Focus Camera Measure 4 20 Posestimate . 20MavGoal ) Publish Point * - =
D pisplays 2]
» # Global Options -
» + Global Status. Create visualization
» @ Grid
» @ system v By displaytype By topic
» [ Map v
» @@ sensing v
v BB Localization ¥
» @ Perception ¥
» [ Planning v
+» @ Control v * [flocalizer_pose
# Pose
+ @ BoundingBo... ¥ -y S
b Status: Ok "“;V.-“" sk
Topic /bounding_boxes Machmchsray
- * /move_base simple
Unreliable ~ Jgoal
coloring Auto 7 Posa
alpha [1] ~ /ndt_pose
only edge 7 Pose
show coords ~ Jop_destinations_rviz
v @ MarkerArray ¥ T MarkerArray
'@ W e Pl it =
Marker Topkc Aocal_trajectories_eval_rviz ] Show unvisualizable topics

Queue Size Description:

’ Naiiii

QuickStart Setup Map Sensing | Comput
* vision_detector
vision_ssd_detect [ sys | [ app |
vision_darknet_yolo3 [ sys ][
vision_darknet yolo2 [ sys ][ app ]
vislon tracker
vision_beyond_track [ sys ][ app ]
v lidar_detector
 lidar_euclidean_cluster mea, s 10 app ]
lidar_cnn_baidu_detect [ s,

~ waypoint_planner
astar_avold [ gy |

velocity_set [
~ waypoint_follower

l

pure_pursuit [ sys | ( ap
mpe_follower [ gy5 11
twist._Filter [ sys |

wi_simulator [ sy 1|
lidar_poink_pillars [ <y | o TOCITETETTg
lidar_naive_|_shape_detect [ sy ][ app |  ap_common_params [ gy
lidar_shape_estimation [ sys | [ app | @ op_trajectary_generator [ sy .
lidar_fake_perception [ sys | [ app | 8 op_motion_predictor [ sys H el
> fusion_taols B op_trajectory_evaluator [ 5y ][ app |
pixel_cloud Fusion [ gy | | © op_behavior_selector [ gy |
range_vision_fusion [ sys ][ a L
Onee . cer : i
< 0p_pose2tf [ sys | [ app |
m_ukf_pda_track [ sys [ app ] o
v ] p_bag_player [ ool
ROS T} £ : [ sy Experimental
i B lidar_kt_cor brack [ sys J[ app | = OpenPlanner - Simulator >
e op_perception_simulator [ sy ) [ app i
. o p_perception_sImulator [ sys | [ app | e
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op_common_params

| Horizon { 1120 =
| Plan Ditance = 6 =
:Path Density =} |05 Ee
iHorizontalDensity — | 0.5 =
:Rollouts Number 4 ke
| Max Velocity == 0.5 i
| Acceleration == (3 :
!Deceleration [ 3 %
i Enable Following & Enable Avoidance
| Follow Distance 4 3 L%
tAvoiding Distance 2 =
%Avoidance Limit U (05 =
| ' Enable Stop Sign Stop [ | Enable Traffic Light | & Enable Lane Change |
ILateralSafety { (0.1 =
?LongitudinalSafety' } 0.3 o
Velocities Source
Odometry
© Autoware
OK Cancel
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Path distance: F 15 & RS MR ATT AR H 1)) s B0 (4 B8

Path Density FH T~ & — 2% JR f A0 B AU sl R

Horizontal Density: F - & Fi = i HLi28 ) [|] 2

Rollouts Number: F 115 B J& #32 1) $i &

Max velocity: /MNERATHERE, AEFOPE ER/DNFETEERRY, #
AL m/s

Accelration/deceleration: I3 & /e in i &

Avoiding distance: FEBRERGY) % 1% 7 FT 4h 8 R

Avoidance Limit: {FZR, FBESYEER LT IJTE

Lateral Safety 5 Longitudinal Safty: W& Z2HEN T, HlMEREHi &HE
THK, BN FEZENENE, N IREE)

Enable following Fl enable avoidance: 75 Z/41i% [, +T T #R 8 Ak e ) g
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INTELLIGENT TECHNOLOGY

op_trajectory_generator

Tip Margin == 1] i

Roll In Margin =} 3 =

O Cancel

[&] 2-6-5 op_trajectory_generator X &%

[& 2-6-5 Tip Margin 5 Roll In Margin &= X

Tip Margin: T % & 4= & B B8 A% 70 R )R RS
Roll In Margin: & & 5 51128 25 47 (1) 20 55

| @ Detect curbs from map | — Enable Branching

iDi.stanceto closest lane 0.5

| Prediction distance s - 25
| Enable step by Step Test Enable Particle Filter prediction

Ak 4F

oK Cancel

[#] 2-6-6 op_motion_predictor £%§
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INTELLIGENT TECHNOLOGY

Detect curbs from map: F T4 B A NS

op_trajectory_evaluator

Enable Prediction

oK

Cancel
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Enable prediction: 17l T fg
GOFEEF@E, NEFEHESFN

FTFF[Computing] T1 [, #XZF| [waypoint follower] T [pure pursuit] 5
[twist filter], B [app]I—LES%0 )5, A)ik [pure pursuit] 5 [twist filter] . #H

KESHIE W TE:

Runtime Manager

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

* vision_detector
vision_ssd_detect [ sye | [ app ]
vision_darknet yolo3 [ sy [ app ]
vision_darknet_yoloZ [ sys | [ app ]

w vision_tracker
vision_beyond_track [ sys ][ app ]

¥ lidar_detector

Iidar_euclidean_cIuster_detect[ sys ][ app ]

Iidar_cnn_baidu_detect[ sys ][ app ]
lidar_point_pillars [ cys ][ app ]
lidar_naive_| shape detect[ <yz ][ app ]
lidar_shape_estimation [ sys ][ app )
Iidar_fake_perception[ sys ][ app |

w fusion_tools
pixel_cloud Fusion [ sys ][ app ]
range_urisinn_fusinn[ sys 1 [ app ]

w lidar_tracker
imm_ukf_pda_track [ sys 11 app ]

lidar_kf_contour_track [ sy J[ app ]
w trafficlight_recognizer

feat proj[ sys ][ app ]

ruppen e | sys || 8PP |
waypoint_velocity_'.ﬁsualizer{ sys ][ app ]
= waypoint_planner

astar_avoid [ <y 1 app ]

3
rrd

1 9

waypolnt_followe? :
pure_pursuit [ sys [ app |
mpc_Fullnwer[ sys 1[ app ]

& twist_Filker [ sys [ app ]
wf_simulator [ sys [ app ]

Op_COMMON_Params [ sys | [ app |
op_trajector:.r_generator[ sys ][ app ]
op_motion_predictcr[ sys ][ app ]
@ op_trajectory evaluator [ sy ][ app ]
& op_behavior_selector [ s |
* OpenPlanner - Utilities
op_pose2tf [ sys | [ app ]
op_bag player [ sys ][ app ]

* OpenPlanner-Simulator

op_perception_simulator [ sys ][ app ]
op _signs simulator [ e 11 ann 1
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INTELLIGENT TECHNOLOGY

waypoint_follower

topic: fconfig/waypoint_Follower

© waypoint
Dialog

Velocity i | 60

— e 1

Lookahead Distance =

lookahead ratio (2 o=
minimum_lookahead_distance = h.s 3
displacement_threshold _/ - o |&
relative_angle_threshold _} (o s

Linear Interpolation @ Publishes topic for steeringrobot & Add virtual end waypoints

oK Cancel

[&] 2-6-9 pure_pursuit fX £

"7 1% waypoint BTG, {3 FH AT I T AT i HY

Lookahead ratio: AjAILERBS REL

Minimum_lookahead_distance: #/NFTHLER B PR, X HLWCE J9/ N E R b
LR S o

Linear interpolation: & 7528 P46 (H

INZE T TR AR /N B PR R N R TR R I, TR U AN AE S —
HAE “1B7 BIR, YHTATBE e UL 5% Lookahead _ratio B N/NZE I HT AR 55

twist_filter
topic: feonfig/twist _Filter
lateral accel limif; .} i -
lateral_jerk limit: =i [1 o
lowpass gain linear x: - (o 4
lowpass_gain_angular z: ) 0 =
lowpass_gain_steering_angle: ———— |0 e

use_decision_maker

OK Cancel
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2-6-9 twist_filter $H£ &%

Lateral accel limit A1 Lateral jerk limit: 8 [a) jnygiis R, BRIARDA]

E: HRIMP/DERAIEZFEL, HIZAT rostopic hz /points_raw WE/NE
FBIEFHEL /D, HFEFEMERN 200z £4, K/N 10hz /NEZFIITE 5 EbL
W .

2. T BERS

I SAITIRE S 2.6 DhREAHML, HrbHE— ARRIRHIT R, BRI 4 Rigie
MEFELELS 2.3 717 A R BR AT RUOCAT
Q" QFSBSE£E 2.6 T QHE
(3) INEREEAE A
{514~ [Computing] £AifU[AY [waypoint_maker] ] [waypoint_loader] JlI
# waypoints SCfF, 1EFF [Ref] N AT IRAE N RAVER 550, FF 57 [Close] 56
T . /2)3% [waypoint loader] , #I R EIfR:

™ waypoln t_loader
5 load csv ]
| topic: fconfig/waypoint_replanner -
: mulki lane! fhomefwheeltec/Desktop/saved_waypaoints.csv paf

replanning_maode

|l use decision lnaker]
i ) oK Cancel
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2.8 Filk
D5ERR 2. 4 7 i & 52 fr
OnE R R

TESE RS [Computing] A [waypoint maker] ) [waypoint loader] il
# waypoints U, 1%E#E [Ref] INECCHTORAE T RIS RS, I s [Close] K
M . 2% [waypoint loader] , w1~ KA~

= waypoint_loader
|5 load csv |
| topic: fconfig/waypoint replanner -
multi_lane! fhomefwheeltec/Desktop/saved waypoints.csv Raf
replanning_mode

|I use decision lnaker]
i oK Cancel
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ANz]i%[replanning_mode] B}, /NEEPLFHI BN HE B NN EE #1TiE
3o
/A% [replanning_mode]ff, EFRERERNEE, NEHLIZIRANE
& A[velocity max limit -vmax], #¥%ZZE3)5 K E A[minimum velocity in

curvers].

i1 /a) 1% [replanning_mode].
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waypoint_loader

multi_lane'l /home/passonifautoware.ai3344/bag/saved waypoinks.csv || ReF
replanning_moﬂe re'éltime_tuning_mﬁ.de .

resample mode resample interval[m]H_'

replan curve mode overwrite velocity max mode @ replan endpoint mode

Velocity Max Limit - Vmax [km/h] (1.5 |
Curve Recognize - Rth[m] _ (10 &
Minimum Turning Radius in curves - Rmin [m] i' 6 ‘I:
Minimum Velocity in curves - vmin [km/h] =} [1 Ie
Acceleration Limit - Accel limit [m/572] == f————— |1 =
Deceleration Limit - Decel limit [m/s42] =—_———— [1 Is
Velocity Offset == [3 I
Braking Distance (2 =
End Point OFfset 2 B 6=

use decisinn maker
OK Cancel

[E 2-8-2 EFREBERIEE
@nEAH H &

RS HA [Computing] MY [semantics] K [costmap generator] ,

[app| X BIF S J5, A% [costmap generator], H<ZHin R KR,

-
Quick Start | Setug atus, | Topk - \
* fusion_tools NS S L T -
pixel_cloud_fusion [ sy | [ apgp | S — -
range_vision_fusion [ 1 1 W 1[ app | %
e traikar - = OpenPlanner - Global Planning \ 7’
I op_global_planner [ 5y 1 [ aps
imm_ukf_pda_track | 10 ap ) i e [ 1 1
lidar_kf_contour_track | 1 a9 1 i P - hat b
i = waypoint_maker o

w trafficlight_recognizer
8 waypoint_loader [ o ][ app |

NeLpedg 10app ] waypoint_saver 1
region tr [ 5y | [ . v
¥ < s waypoint_clicker [ 5 o
Hghon I A (o] [ " J waypoint_ UQA!Bl[I
region_tir_ssd [ il 11 ap
» Semantics waypoint_velocity_visualiger |
laserscan2costmap [ sys | [ stmap_generator_param
1_field [ '
potential_field [ 5y, ] [ ap e_objec use_objects_convex_hull B use_points  use_wayarea objects_input | /predictionfr = paints_input | fpoints_na_g = | lidar_frame] fvelodyne map_lrame /map
orid_map_fiter [ sus | [ o
wayarea2grid [ sys | [ app Jjf 979-resolution = -
agth « =
8 costmap_generator
; ! C o5 [0 Loty >
* motion_predictar arid_position_x =
naive_motion_predict [ syl orid position y -
| maximum_lidar_height_thres —— M
synchronizal 5 '
33.3% 41.2% 524 o =
size_of_expansion_kernel(odd number) 9
. . Lanelet2 (default VectorMap)
| chur PUI d ™
O Cancel

Bt Bt b AAlddla Pk fhim

2-8-3 MELKYIBE
Grid_length x/Grid length y: AMHEK. %
Grid_position_x/Grid_position_y: A4 EAEXS T/ N R4 B
Maximum_lidar height thres (m) : FHi&m =& KE GEIEAD
Minimum_lidar_height thres (m) : TiA S = i/ME GEIEAD
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RS HAE [Computing] A MY [lane planner], [app| KBS )G, &
1% [lane rule]. [lane stop]. [lane select].

[lane_rule] 267 B B 20T 200, (511202 15 2 8 AL, BARZHn
T

topic: /config/flane rule
Acceleration (m/s”2) (] [E] ]
stopline Search Radius (m) -';! (1

Number of Zeros Ahead |

Number of Zeros Behind | |

4k 4p db dp 4dp

oleolo

number of smoothing count i_:_i

oK | Cancel

[E 2-8-4 lane_rule HBX 5%

Acceleration: &7 21|/ 1 45 15 2k 1 Nk E

Stopline Search Radius: F/nZIFIEZH L, 42 1m [ waypoints

Number of zeros ahead/Number of zeros behind: F7~15 1Lk 7//5 i waypoints
N, I TESUT IEZRHT G waypoints I3 BE/INTE S

[lane_stop] FH TR A AL 4855, MR LS AT 1 25 S 45 1R 26 1) waypoints 28 4T
o (fF1h) siE G (a0

Traffic Light CurrnetLane

Lane Change _
<< Left Lane | Keep at | 60 [km/h

Right Lane >> Stop in 50 |m

topic:/config/lane stop
[ Use traffic light recognition result

OK Cancel
2-8-5 lane_stop X5

[lane_select] H T # /A AFEATBIAE W] LA EEIY Lane b, WIR [waypoint_loader]
I —% Lane A LLERE, IAERFIXKMAE, SEEARIAT,
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™ lane_select

topic: fconfigflane_select

Distance threshold to neighbor lanes (m) 'E. [E l:
Lane Change Interval After Lane merge (m) =] 1(1 &=
Lane Change Target Ratio 'El |5 e
Lane Change Target Minimum (m) EIZI ]0_ ;:
Vector Length of Hermite Curve (m) E!l (10 e

"] Enable Planner dynamical switch

(8] 4 Cancel

2-8-6 lane_select 1% 5%
BAstar HEfE

HEZEHAZ [Computing] AUl [waypoint planner](f[astar_avoid], [app]i
BIFZ M 5, ‘Aiklastar avoid], FHRXRSEH W T KR

= astar_avoid_param

Enable Avoidance

Waypoint Velocity [km/h] .’ 1 =
Avoidance Start Velocity [km/h] ! | 0.5 2
Replan Interval [s] = 2 ==

Costmap Topic| semantics/costm

oK Cancel
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Enable avoidance: RE#E, BUHZEMNERBER/YIETR, FiElE
IR/, AENBEREMEIRE, BUAS

Waypoint velocity: “&)i[astar_avoid]|Ff, /NZERERER AT DR

Avoidance start velocity: /N8 [¥14) 46 18 FE

C#EHRSHKE

R FIZEHF [Computing] 45 fIf¥) [waypoint_planner]f¥][velocity set], [app]
BB G, Bik[velocity set], FHHXZE T E AR
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™ velocity_set

Use Crosswalk Detection Enable Multiple Crosswalk Detection Points Topic| -points_na_grour; Lanelet2 (default VectorMap)

topic ; fconfigfvelocity set :

Stop Distance for Obstacle (m) = 2 ¥
stop Distance for Stopline(m) == 2 =
Detection Range (m) = 0.6 :
Deceleration Range (m) 0 5
Points Threshold = " =
Detection Height Top (m) == 0.5 ~
Detection Height Bottom (m) 1 5
Deceleration for Obstacle (m/s"2) = 0.2 =
Deceleration For Stopline (ms#2) == 0.2 =
velocity Change Limit (km/h) ==+ Fa e
Temporal Waypoints Size } 100 :

oK Cancel

[&] 2-8-8 velocity_set 1HX 5%

Stop distance for obstacle: P E[EiSYILmEE

Stop distance for stopline: FEEEERLITFE

Detection range: il yG [, XA PLREANERAT s o o Qodb AT Rl , Al 2
T NAAAERRAGY), Wizt A E /NI E Y 0

Deceleration range: %

Detection height top/Detection height bottom: ] Wr & A54 B {E.

@OEFE@E, NEFEHESFN
T FF[Computing] T1 [, #XZF| [waypoint follower] T [pure pursuit] 5
[twist_filter], 1% & [app]|I—2Z %5, 4Ji% [pure pursuit] 5 [twist filter] -

HGSHRESHEE 2.6 TINEWRANK
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3.MapTools T Bz FHE
KERAR

3. 1 SARIEHL

7E winl0 R4t K&k Unity B W R EAHN A https://unity.cn/releases, 1X
B i /& Unity Hub A1 Unity #87EE W T B AHMN R, a7 BT #3230
A, ARJEERTR E R (B R R BN AT, A .

https://unity.cn/releases/ful /2021 v O zFeEaiEENEEQ B R

3

A N AR E I, R IR A S UIRE -

o]

nowse Wl FEms Easms Efchie O B0 @ seso @=s=

23 Jun, 2022
2 Jun, 2022
2021.3.3 kE} Release notes
24 May, 2022 Jnit 54-bit

Builtin shaders
2021.3.2 Release notes
7 May, 2022

3-1-1Unity Hub #1 Unity &

2% J5 4T JF Unity Hub, 783 &4t installs
{32, i Unity Editor Unity.exe 3CAFRITT o

locate, #£%I| Unity 122235

Installs Locate Install Editor

L 2020.3.3f1c1 1S

3-1-2 Unity Hub #/m# Unity

%45 Wk 54 W



WHEELTEC
y
$2 1 >RAE Unity Hub BT 55 5 projects 3D, HUHEA%

“enable version control ...” ZEIH, $RJ5 kil create project, B A [ Unity 5t
I

new project

2020.3.3f1c1 uis

All templates

3D Sample Scene (HDRP)

3D Sample Scene (URP)

My project

C:\Users\Administrator

Third Person

First Person

Create project

3-1-3 Unity Hub §r#f#E 3D TiH

7 unity 3% .42 H 51 Windows——Package Manager—— 5.l Package
Manager FH 1 “4+” ——Add Package from git URL,JE A\ com.unity.entities & /.
i add SEAF N T BIE R

B Package Manager

" Ad fram ait URL

3-1-4 AN com.unity.entities

2F 46 U1 3t 54 T
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1E F R £ F[MapToolbax-0.1.1.preview.9.zip | JE 46 &, 0 EfEIEE— NI
LA T GF: BAEPARA LTS .

ez > somoEEsme v G o
=i EEE

é MapToolbox-0.1.1-preview.2 2022/8/24 10:33

& UnityHubSetup 2022/8/24 10:33

&) UnitySetup6d 2022/8/24 10:33

3-1-5 Maptoolbox T &

7E unity 3¢ HF% A 5 i Windows——Package Manager—— 55 il Package
Manager R[] “+” ——Add Package from disk——& £ 70k} b CL& i 5 47 (1)
Maptoolbox X fF3¥, HHH—/ json X, EFERIAT, A5 —2 ) LIRE
22 RIAE GameObject ] UL N A — Autoware I, HHA—14
AutowareADASMap, JFEAZRAXANE, BAERATFA T Maptoolbox T H A1)
JREA, SXAERATT )l B A B i B T

Autoware Map Toolbox

Version 0.1.1-preview.9

3-1-6 Unity § X\ Maptoolbox TEE

vE: Bk AR RS, S E R AL [refresh list]i& 1, A )5 HE
IR,

3. 2 A b ] & R 4 )
Om# ped AZHE

&
5
=
H
W
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INTELLIGENT TECHNOLOGY

2 AT BRI ped 3 B E R unity 72 F A1 project H1 Assets
I T, SRIGTESE ped KIS MN Assets SO i B A2 A B, FATHE
AR B 3 R e AL B

A% b A B T DURRFE LA, KA SRR TR S AT AR s L Ay, SRR e vl LU
Rag/MLA . Q MMM, WA, E Zjieks.

B My project - SampleScene - PC, Mac & Linux Standalone - Unity 2020.3.3f1c1 Personal* <DX11>
dow Help

3-2-1 %% ped E=HE
Ol e B =AM

Y ST NG 8 ST WEDrag VI I 7AW ey PRTD 1 B2 3 s N X VA= T
A BTk SE “y” Mfm, S Cy” MAMIETT A, SRR BUERT A

a® Game

E 3-2-2 EERT=IA
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INTELLIGENT TECHNOLOGY

@5 A\ maptoolbox HHM

b4t SN AutowareADASMap, AT, A MIEES HEL— Lk T

Add lane: INATREZL, SHURZ DATIEON S, HESATHEAT71H
Add white line: #NINHZE, AFATHIZLZ [0 DL H ZEAHE

Add road edge: WSIMEKHY, RIIEREIAZ

Add way area: ZEA AT AT B [ X I8k

3-2-3 &\ maptoolbox

O SN=RE 17324

i e AutowareADASMap ™, 28 J5 7€ s i A AR AR S I B 10, 40 “ Add
road edge” , TEREIHHIIL—ARER, HESNARARED AT B iZ 8 2, U0 B A N AL
ERIAT,

& Game

3-2-4 BB

R DA 770, BT BT B IN T LU R JUA K, HERATHL “add
lane” M7 TGSk HTIL, /N4 H A A7 Sk AT
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& 3-2-5 LEELZIKEL 2

P EJ LSR8 B3R 23 54 road edge——lane——white——lane——road
edge. PIZKIERKIUZEL road edge & T 2L (1), lane 173022 /NERKI 42 & B 12
PRI, T SR /N 25 4 BT i PO AT B 2R TE VR B8 H AR A, T84 /NETE AT 4 R B
R, ANETEEIE EAR RALE, HAK Lane /T4 H O R KERIAT, A]
DL i —%% lane, 0] PLEHIZ 4%,

FERCEN T B0ZE lane W%, BERRAMINAZIE PATIR I — % LB, S
Mift) “subdivision” , 4RJ5H A “normal way” , EATHILE > EI R — 45K/
ZBL
T TEAHTE AT BIRUN R B, AN RATHEI A .

& 3-2-6 LEEHLZIRE 3

@FHTE 72
TE AN ik ip oA 1 — /NERER B, ZEAG I A “addbefore” B34 “addafter”
BRI R] AR 25 2R By 4R B2 o

2550 U1 3t 54 WL




& 3-2-7 LiEFETEEL 1

TR SRR AN R BRI B, v DLJoiE — 2k B2k, INE iz B Lk, S
“subdivision” , FLLEEIH H AN LR A, HEBH AN AL R 5 BRI T] O 28 B
W, B EEMNEE, SEAMK “normal way” , BRI RAFEEK.

+

Fl 3-2-8 4EATEE 2
FIFER T 75, BRSO AR LR 2 n F -

# Scene @@ Game
Shaded > 20 ® W @ v @0 Hy v

[ 3-2-8 LEEETIRE 3
®%HE 4 X 1
e B LB RS E A s A ok, TR R

051 U 3t 54 W
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& 3-2-9 L2E 5T X OREER 1

IRJG RTETE “ AutowareADASMap” & “add lane” WINHTINATIRZR, HRA
FIAT R A AT AR AT B R B A S, A, s aridtishne GEREARAT
QPR U IR R — N 2D .

# Scene OB Game

& 3-2-10 &E 5T X AHER 2

NG UL B ik Horp — 2 2R B, s “subdivision” , 8 B 2k Uk
AR

2052 U 3t 54
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& 3-2-11 ZE ST X O 3

ORFFAF

RAFIHE, 75 LR IR R R AE T o
s el “ AutowareADASMap” , #RJ5 midi A ) “save autoware adasmap
from folder” , e+ 75 ELLORAFE I SUAE R BE AR AT IR AT

[ 3-2-12 {RTFCH1

ARG AT 2 S 5 “load autoware adasmap from folder” 1% F IR R A 1Y SCA4:
JepgAE, BRI, X, RATRIAM, ik C @ m A FL Boar 4
F T, Ml S “save autoware adasmap to folder” TRAFA & FRAT 7 21,
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& 3-2-13 REFXH 2

TE:
1. lane PAE TR T8 “subdivision” 73 E| i — 2% 5% /NE B .
2. 2 PAE SR R PR M I, AT B2 A i AN EE “addbefore” B# “addafter”
25 MK EF R, T UAH “add lane” J7 sSASINHETAT BILR LR B, LB AOAT Bl 2k
SIS SR e
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