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5 —5 DLk - FIE (1/2)
SCiRY B hE W DS

ando@ando-Diginnos-PC:~

S cd ~/Autoware/ros/ 1 AUtoware %E@jé

gnr-jiigﬁzio—Diginn:)ﬁ—F'C:m-fAut:)wareerS A) ﬁﬁaﬁ;E—Cu—F@J:;j(: run %E@J (355(/\(3:774)[/
IHZ—Zvh'S run ZEEE))
$ cd ~/Autoware/ros/

$ ./run

(000 runtimamnmger - . :
- 2. &eFR LIV —4 (ROShEW D) %=
Quick Start | Setup | Map | Sensing | Computing Interface | Database | Simulation | Status | Topics . A Ll L2 —
) serial Gnss [config] v Fershks
voxel_grid_filter [sys] [app]
IMU

w o s JST w793 ROS) — RE @ CEE)

distance_filter [sys] [app]
d Filt
e random Filter [sys] [app]

—_ 9

LS ———— R > [Velodyne HDL-32e| : Velodyne D> —45%
) Velodyne HDL-64e-53 [config Calibration Tool Kit /pomts raw(:@a1§§_5 / _ l<

& Velodyne HL-32¢ [config] Calibration Publisher -

1 Velodyne VLP-16 -

] Hokuyo TOP-URG

] Hokuyo 3D-URG Points Image

] SICKLMS511

) IBEO 8L Single Virtual Scan Image
Other Sensors Scan Image

ROSBAG RViz RQT
0.0% 9.1% 0.0% 27.3% 0.0% 0.0% 0.0% 0.0% [fustfbinfvncserverx1-core (18.8

fusr/bin/X (9.4 %CPU)
compiz (3.4 %CPU)
fsbinfinit (0.0 %CPU)
[kthreadd] (0.0 %CPU)

- 6GB/31GB(19%)
CPUO CPU1 CPU2 CPU3 CPU4 CPUS CPUG CPU7 Memory|
L Autoware
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F—SDieExk - FlE (2/2)
ROSBAG MDiC#xk

3. ROSBAG Zidi#xd D
A) TROSBAG] MA>Z=DIUwW I LTHA7OTZEFRR
B) [Ref]l IRF>Z&E WO LT, BBERIDI7AMILAZIEE
C) [Refreshl MEZ>=T1Jw
D) sEEkUTZLVROS hE YW O %& M9 D
E) [Start] RF>Z&EOVUwW DT D EELExFHIA
F) [Stopl RI>EDIUYIT B ELHFRT

ROSBAG Record

|autoware—20161011152118.rosbag @

[ split  size | | MB
p—
Quick Start | Setup | Map | Sensing | Computing | Interface Database Simulation Status Topics @ @
[ serial Gnss [config] ¥ Points Filter g
voxel_grid_filter [sys] [app] =
IMU ring_filter [sys] [app] ml ’;“: stat
[] Crossbow vg440 distance_filter [sys] [app -
LIDARs ndopinitesalilappl [] Jlight_color_managed
[ Velodyne HDL-64e-52 [config]
i ibrati i [] /ndt_stat
[ velodyne HDL-64e-s3 [confia] Calibration Tool kit /ndt_
& |velodyne HDL-32¢ [_g]con'fl Calibration Publisher O j’pmap_s tat
[ velodyne vLP-16 [config] _ -
| oinkts_raw

] Hokuyo TOP-URG
] Hokuyo 3D-URG
[ SICKLMS511

[ IBEO 8L Single

Other Sensors

Points Image

Virtual Scan Imy/

s:anyé

| Rviz || RQT |

[ frosout

[] /rosout_agg
[] froute_cmd
[] /steer_cmd

0.0% 9.1% 0.0% 27.3% 0.0% 0.0% 0.0% Justfbinjincserver-x11-core (18.8 ] ,‘!to_rtm qr
r/bin/X (9.4 %CPU)
ey .
/csulgru‘:ﬁmt(oo%c ] ,"tOpIC'I
[kthreadd] (0.0 %CPU)
= 6GB/31GB(19%) I e
cPUOD cPU1 cpu2 cPU3 cpua cPUs CPUG cpu7 Memoryll @
w A\utoware
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F— DB

ROSBAG D4

1. [Simulation] 2T bag 771 I)LZB4%

A) [Simulation] 7%k <
B) [Refl MAH>ZETUWILT. BET DbagT 7 1)L Z1ETE
C) [Play] MH>=OUYDIT D EBERIG

> ROS /NS X —%4 [/use_sim_timel N ltruel (C723

= I

D) [Pausel MNF>DOUwVOT, —=ZLL - B4
E) [Stopl MA>ZIOUYITDEBERT
» ROS /NS A —% [/use_sim_timel] H' [falsel (C72D

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

/home/ando/data/log/nic/150407/autoware-20150407212915.rosbag.bag
Rate:

Start Time (s):| 0 ["] Repeat

o

path:  /home/ando/data/log/nic/150407/autoware-20150407212915.rosbag.bag

version: 2.0

duration: 4:16s (256s)

start:  Apr07 2015 21:30:00.98 (1428409800.98)

end: Apr07 2015 21:34:17.24 (1428410057.24)

size:  10.2GB

messages: 6405

compression: none [6405/6405 chunks]

types: sensor_msgs/image [060021388200f6f0F447d0fcd9c64743]
sensor_msgs/PointCloud2 [1158d486dd51d683ce2f1be655c3c181]

topics: fimage_raw 3844 msgs :sensor_msgs/Image
Jvelodyne_points 2561 msgs :sensor_msgs/PointCloud2

ROSBAG RViz RQT
36.4% 27.3% 72.7% 50.0% 55.6% 54.5% 25.0% 54.5%  fustflibjunity/unity-panelservice
Jfusr/bin/perl (101.4 %CPU)
fusr/bin/X (73.8 %CPU)
nautilus (27.7 %CPU)
compiz (18.4 %CPU)
. b | i | 6GB/31GB(20%)
CPUO cPU1 cPU2 cPU3 CPU4 CPUS CPU6 cru7 Memorylll

D Autoware

@Tier lv Autoware JEZH 7

Intelligent Vehicle



A

Autoware JE S
EB1E:—ADEF -BELtH—FvvUIJL—>3>

2. LY —FvUJL—>3>

©TierV



oY —FvrvUIJL—-23> - &
® BBl (CHRD T 5N JZ LIDAR & B ASOMBMMIERMR (x, v,z roll, pitch, yaw) Z&HH

® LIDAR & AXASOMEBEREMENS., MEDT—F%ZT1—>3 > 0]k
» A SEE_E(C LIDAR DA Fv7 > 7 — =582

etxvUJL—>3>(ClE FTvhH—h— RZE{EH

X, V, z, roll, pitch, yaw
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| BB —FvUTL—>3> - FIE (1/4)

W —)LDECES

- S[0](Z /points_raw & /image_raw MECERS4H1/Z Rosbag ZAHULT.
FrUIL—23>T7AIL&VERk

Runtime Manager

QuickStart | Setup  Map | Sensing| Computing | Interface | Database = Simulation | Status | Topics 1 Rosbag@ﬁi . 1=I_IJ:

/media/pdslip/ssd/log/calib/For-calib-co-trafficc1-object.bag Ref

Rate: Start Time (s): [] Repeat

~ A) [Simulation] T ®D [Playl RY>=&=IUwY TIUT#E
.,H, (C [Pausel MY ZTIwWD

duration: 5:22s (3225)
start:  Sep 122016 11:24:28.05 (1473647068.05)

;nzdE 3S;p2 2;25201611:29:50.55(1473647390.85) > E L/ \ 1%% 3-5 ROSbag (L—_/points_raWT (ij—d: < A

messages: 8747

ompresson tone (SISO orrsararcteenie /velodyne_pacakets NS ENTLVZIHEE (L. PISDFIEICHEL .

velodyne_msgs/VelodyneScan [50804fc9533a0e579e6322c04ae70566]
topics:  /camera0fimage_raw 3296 msgs :sensor_msgs/Image

[cameral/image_raw 3244 msgs :sensor_msgs/Image Ve | Odyn e D rlve r% iEE @J
Jvelodyne_packets 2207 msgs :velodyne_msgs/VelodyneScan

ROSBAG | | Rviz || RQT |
0.0% 0.0% 0.0% 83% 0.0% 0.0% 0.0% 0.0%  mthon(.0%CPU)
top (9.0 %CP!
Jsbin/init 0.0 %CPU)
[Kkthread

(0.0%CPUY)
[ksoftirad/0] (0.0 %:CPU)
- 0GB/31GB(2%)
CPUO cpU1 cPU2 cPU3 cpu4 CcPUS CPUG CPUT  Memory|

& Nutoware

Runtime Manager

. . .
(é\rjii‘::rsstan Setup = Map | Sensing | Computing | Interface | Database = Simulation Status | Topics 2 A Ca | I b ra‘tlo n Tool kltd)ﬁiﬂ

¥ Points Filter
CAN voxel_grid_filter [sys] [app]
[ can_converter

e A) [Sensing] 7@ [Calibration Toolkit] &2 Uw 2

Calibration Tool Kit

[ can_draw
[7) can_listener [config]

Cameras

(] PointGrey Grasshoper 3 (UsB1) [config]
(] PointGrey Generic

(7] PointGrey LadyBug 5 [config]

[O) usB Generic

(] IEEE1394 Points Image
(] Baumer VLG22

Virtual Scan Image
GNsS

[7) Javad Delta 3 (1Ty1) [config]

Scan Image
[ serial GNss [config]
ROSBAG RViz RQT
0.0% 8.3% 0.0% 0.0% 0.0% 0.0% 0.0% 9.1%  /sbin/init(0.0%CPU)

[kthreadd] (0.0 %CPL)
[ksoftirad/0] (0.0%CPU)
[kworker/0:0H] (0.0%CPU)
Tkworker/u16:0] (0.0 %CPU)

= = 0GB/31GB(2%)
CPUO CPU1 cPU2 cPU3 CPU4 CPUS CPUG CPU7  Memory|
@ Nutoware
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| E>B—FvUTL—>3> - FIE (2/4)

T — S DER

A FrUTL—23>ZITD5AASDE Y TIZER
Select Input Image Topic » C CZTl& /cameraO/image_raw Z3&iR

|*"Eameraw'mage—,__.;<raw| L) B) 1 UTL—3 3> TERIR

Cancel ([ 0K D > SEIEHAS EVelodyne DI ERRZFTE T DDT.
= | — [Camera->Velodyne| %i#iR

\/
Choose Calibrati

Calibration Type

Camera -> Velodyne = |

Cancel q oK
\/
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S—ADTSTEFvUTIL—23>20D

F5&h: 1,1,—,<,PgUp,PgDn
[Ol#z: a,d,w,s,q,e
IR > A X o(NEK), pREK)

HRBEE: b
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4 F—HDIST

A) IASER () & LUDAR (B) OF—45M
FRRESN TR E&MHRU [Grabl Ry >
(AIAVARY

5.5 JEnkE—49mhS8Fovh—HhR—R
(CHT=> TLBRT > hDER

ABGBTDIDA> ROMNS, FTvH—R—RIC
LI=D>TLVDB LIDAR DRAFv>&HT w7

> GrabUTZ8IZIF. COEEZITD

6. FvUJL—>3>DET
A) [Calibrate] N> Z&E O WD

B) U« > RODAMIC, FvUTIL—>3>0D
IS A—INEF N TWVND S EZTER
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FrUIL—23>57 DT 71V ERF

7. D7 AV ERTF
A) [Savel NF>z=T1 w2

B) D7 MIL& - RTFT « LU MUZERL.
(Rl R =2TIY D

sssssssss

Music
Pictures
Videos

N
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| 3RO - HE

® LIDAR DRXF+v > 5 —FZH\T, IR % 4Rk
O NDT RF v >NV TF 2 IICKDECMEHTERITL., HEESNIMAEICAFVT 2T —F%
B9 22 & TIRTHIEZVER
- EE L. MR —IRKELLIRB E IBETEICHZET B8, LIDAR OEEfFT—49%0iFU.
BE UL S 4R
o IR ZE H I BRICIF. RTOILTUY RDAIVITHIO BT TUIEED%
PCDJ 71 )LICHT]
o XN AEH (CED ERENKE K RBIGEEDD

BIBIZETD
AFv>5—4
NDT
Scan
Matching
S 10 AN
AFxv>5—4

AFv2T—FRLTOIYVFINS
MR RAIEZRD. AF+v > 7 —5 2R (TENN
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| 3 RTEHEDER - Ak

NDT
Scan Matching

;E E /points_raw ~ —> /ndt_mapping —> /ndt_map —> PCD

« = 4Rk LT 3T VgerGrid FiIter%ﬁH&A‘C
LIDAR DA+ >F—4 &= A S F1YS

\ 4

/current_pose

HEBCAE
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| 3 rTHEOER FIE (1/5)
Rosbag MECEx

@ - O Runtime Manager

Quick Start | Setup | Map | Sensing | Computing | Interface | Database = Simulation | Status Topics 1 LIDAR G)Xq:_v ~ — 9% Rosbag (Lnafi
[ Seri lchle] ¥ Points Filter

voxel_grid_filter [sys] [app]
MU ring_filter [sys] [app]

[ crossbow vgaao dis(ance,f\lter[aﬁl[ggm A) VeIOdyne HDL-32€@ I\j/r}\ (ROSJ_ l\) %EE}J

0 velodyne HDL-64e-52 l_q]

Calibration Tool Kit

> [Sensing] #J® [Velodyne HDL-32e] @ [config] &' )WL,

7 :E :: — Calibration Publisher LX—F%}EE3_5
(| Hokuyo TOP-URG
oo b e Feinisimese Autoware/ros/src/sensing/drivers/lidar/packages/velodyne/velodyne_pointc
L = M s loud/params/32db.yaml
Other Sensors Scanlmage
S O X > [Velodyne HDL-32e] & 19 D
[kvs/r 0: ]D?['?] ?Dvﬁzg)ﬂl)
CPUO CPU1 CcPU2 CPU3 CPU4 CPUS CPUG CcPU7 Mel :1%?/3.165“3%]
B Nutoware

B) [RViz] R5>%=2 w2 LT RViz Z&£&H U T —F=iE:R

> [File] - [Open Config] T T DFRE T 71 )L7Z <
Autoware/ros/src/.config/rviz/ndt_mapping.rviz

> RViz® [Global Options] M [Fixed Frame| Z [velodyne | ([CE&E
> [Points Raw| MFREND Z &= HERR

0

@Tier lv Autoware JEZH 18
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| 3 xR FIE (2/5)
Rosbag MECEx

x - O Runtime Manager

quickstart Setup | Map | Sensing | Computing | Interface Database  Simulation | Status | Topics C) rROS BAGJ %O IJ \y 0 L/ N ROS BAG%EE&%

Drivers L= pointsFilter
CAN | @ ROSBAG Record @ voxel_grid_filter [sys] [app] M ~ "
S [Ref] R&>%Z UYWL, ROSBAGERET BT+ LI RUE
AN COMVerg - oware-20161005164020.rosball | Ref ’ 0 ring_ilter [sys] [app] > Ref VAN i J \ R SBAG 5 ’I’ I/
] can_draw. . O distance_filter [sys] [app]
[ can listener| (] split ~ size | | ms () random filter [sys] [appl 7 7 /‘/ % %}b |E
Cameras start t E J )l/ =
| stat || stop - ;
[ PointGrey@l — Calibration Tool Kit |

. (] /ndt_stat
] PointGrey Gi

D rancll Dfmessmars lbrsienrili: | > ROS hEW DD [/points_raw] Z K33

[ USB G i
o [ /points_Ffilter_info N
(] IEEE1394 . Points Image
[] /points_map

| > [Start] 22Uw UL, ROSBAGDITER%E BA
GNss Iy .
[ Javad Deltal Jrosout_agg ScanImage

— ' > [Stop) #2YUw/ L. ROSBAGDIIFERT
D e ROSBAG rviz N

9.1% 009 [ i static 0% 0.0% 00% /o

‘
Z
[k (0.0 %CPU)

‘ T

[kworker/0:0H] (0.0 %CPU)

™

= 6GB/31GB(21%)
CPUO cPU1 cPU2 CcPU3 CPU4 CPUS CPU6 CcPU7 Memory-
R Autoware
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@ - 0 Runtime Manager
Quick Start | Setup | Map

¥ Localization
v gnss_localizer
fix2tfpose [sys]
nmea2tfpose [sys]
v ndt_localizer
apping [sys] [app]
_mappi
atching [sys] [app]
v icp_localizer
icp_matching [sys] [app]
¥ vel_pose_mux
vel_pose_mux [sys] [app]
¥ Detection
¥ cv_detector
dpm_ocv [sys] [app]
dpm_ttic [sys] [app]
renn_node [sys] [app]
ranne Ficinn lcuel Tannl

| synchronization |

0.0% 0.0% 8.3% 0.0%
CPUO CcPU1 CEZ CPU3
2 Autoware

@® - o Runtime Manager

Quick Start | Setup | Map | Sensing | Computing

Sensing | Computing

Interface

Database | Simulation

¥ Mission Planning
v lane_planner
lane_navi [sys] [app]
lane_rule [sys] [app]
lane_stop [sys] [app]
lane_select [sys] [app]
v freespace_planner
astar_navi [sys]
¥ Motion Planning
¥ driving_planner
velocity_set [sys] [app]
path_select [sys]

lattice_trajectory_gen [sys] [app]
lattice_twist_convert [sys]

¥ waypoint_maker

DAYERK 3

Status

A

I& (3/5)

Topics

2. LIDAR DSET — 9% BEURAS 3 RTihE % £
A) #IRERL ./ — R [ndt_mapping] ZiE#)
> [Computing] Z7® [ndt_mapping] Z AL TILEITSD

waypoint_loader [sys] [app]
waypoint_saver [sys] [app]

wavnnint rlicker [euel Tannl

| ROSBAG | | Rviz || RQT |
top (9.4 %CPU)
Dot G Qe Qs> [sbinfinit (0.0%CPU)
Kthreadd] (0.0 %CPU)
(ksolftirgd/0] (0.0 %CPU)
Tkworker/0:0K] (0.0 %CPU)
4GB/31GB(13%)
cPU4 CPUS CPUG CPU7  Memory|
Interface | Database | Simulation | Status | Topics B) ROS BAGO)%E

[hemeykitsukawa/log/moriyama_150611/autoware-20150611161340.rosbag.bag

Rate:| |

Stop. Pause

path:

versi
duratiol
start:
end:
size:  8.7GB

messages: 5858

compression: none [5858/5858 chunks]
types: sensor_msgs/Image

3:54s (234s)

Jun 112015 16:22:31.40 (1434007351.40)
Jun 112015 16:26:25.75 (1434007585.75)

start Time(s):|0 | [J Repeat

sensor_msgs/PointCloud2 [11
topics:  /image_raw

/home/kitsukawa/log/moriyama_150611/autoware-20150611161340.rosbag.bag
2.0

[060021388200F6F0F447d0Fcd9c64743]
1d683ce2f1be655c3c181]
3516msgs :sensor_msgs/Image

Jvelodyne_points 2342msgs :sensor_msgs/PointCloud2

0.0% 0.0% 0.0% 0.0%
CPUO CcPU1 CPU2 CPU3
2 Nutoware

™TierlV

Intelligent Vehicle

cPU4

| RosBAG | |
9.1% 0.0% 0.0%
-

CPUS cPUS cPu7

> [Sumulation] 7 T. [Refl ZOUvwOL. AFv>F—F%&EHRL

JZROSBAGZEIR
> [Play]l Z20UvOU. BEZRIA

RViz || ROT |

[sbininit (0.0 %CPU)

(kthreadd] (0.0%CPU)
[ksoftirqd/0] (0.0 %CPU)
[kworker/0:0H] (0.0 %CPU)
{reu_sched] (0.0 %CPU)

4GB/31GB(13%)
Memory|

Autoware JEZ
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=IE (4/5)

C) RViz @ [Global Options] @ [Fixed Framel Z [map] (CEZE

TR e D) 3MGTHIEAER SN TUND C & B R

@Tier lv Autoware JEZH 21
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$\<

DAYERK 3

| 3ot

3 RTTHEH D RTF

® - o Runtime Manager

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

¥ Localization
¥ gnss_localizer

fix2tFpose [sys]
nmeaz2tfpose [sys]

ndt_localizer
a[
lazy_ndt_mapping
ndt_matching [sys] [app]
icp_localizer
icp_matching [sys] [app]

vel_pose_mux

vel_pose_mux [sys] [app]

¥ Detection

4

Pl

4

¥ cv_detector
dpm_ocv [sys] [app]
dpm_ttic [sys] [app]
renn_node [sys] [app]

ranae fusion lcvel Tannl

Synchronization

25.0% 9.1% 0.0% 9.1% 40.0%

- -
CPUO CPU1 cpPU2 CPU3 CPU4

¥ Mission Planning
¥ lane_planner
lane_navi [sys] [app]
lane_rule [sys] [app]
lane_stop [sys] [app]
lane_select [sys] [app]
v Freespace_planner
astar_navi [sys]
¥ Motion Planning
¥ driving_planner
velocity_set [sys] [app]
path_select [sys]
lattice._trajectory_gen [sys] [app]
lattice_twist_converk [sys]
¥ waypoint_maker
waypoint_loader [sys] [app]
waypoint_saver [sys] [app]

waunnint clicker leuc] Tannl

RospAG Rt

0.0% 0.0% 0.0% python (37.5%CPU)
compiz(28.1%CPU)
Just/binX (9.4 %CPU)
R ewer/tv binjwinebir
python (9.4

565/31‘35119%)

@ Nutoware

CPUS CPUG CPU7T  Memory|

x -/ O Runtime Manager

¥ Localization
¥ gnss_localizer
fix2tfpose [sys]
nmea2tfpose [sys]
* ndt_localizer
@ [T (svs] [ape]
lazy_ndt_mapping [sys] [app]
ndt_matching [sys] [app]
¥ icp_localizer
icp_matching [sys] [app]
* vel_pose_mux
vel_pose_mux [sys] [app]
¥ Detection
¥ cv_detector
dpm_ocv [sys] [app]
dpm_ttic [sys] [app]
renn_node [sys] [app]
ranas fusion leuel Tannl

Synchronization

8.3% 0.0% 0.0% 8.3%
CPUO CcpPU1 CcpPU2 CPU3

@ Nutoware

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

¥ Mission Planning

ndt_mapping
topic: /config/ndt_mapping
Resolution =} 1 B
Step Size ={} 0.1 =
Trans EPS =/} 0.01 B
Leaf Size =} 1 B
) Use OpenMP.
autoware-161004.pcd Ref lapp]
@ Filter Resolution [0.2 O original
iz RQT |
‘dbus-daemon (9.2 %CPU)
e 0.0% 0.0% 0.0% /sbinfinit (0.0 %CPUY
[kthreadd] (0.0 %CPU)
[ksoftirad/0] (0.0 %CPU)
[kworker/0:0H] (0.0 %CPU)
4GB/31GB(13%)
CPU4 cPUS CPUS CPU7  Memory

= I

™TierlV

Intelligent Vehicle

5/5

3. WIEWERRDFE T4, PCDTJ 7 1 ILICARTF

A) T[Computing] ZT® [ndt_mappingl D [app] &' )W
LC Config D+ > FDOZRML

B) [Ref] %/JU“/JL/ PCDO 7 AILZRFT DT+
D« J7AILEZIETE

Q) MHF—ADF I YT TD)NS A—4 [Filter
Resolution] ZI8E(T I AL MMF0.2)ZIEEL. [PCD
OUTPUT] RF>& I UwW L
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Scan
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points_map_loader

5" — 5 (PCD) & Fedr
Ad NTUw=2a

voxel_grid_filter
AFv 2T —F%2[510)

T. IXVYF>UICANWS
A > NEH

ndt_matching
JRTTHIE & RF+4 > D —>.
NDTRFv >NV F> D

(KD, (TEHEE

current_pose
fIIE (x,y,2) * ME(roll,pitch,yaw)

l

B3 1y il i\

vel_pose_mux

EmHl#ECAND. Bl
DALE - BIEZIRE

NIEHEEDRIIEZEE

nmeaZ2tfpose

NMEAFEN DAL E Bk %
xyz(ZZEHA
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Simulation time, TF, ElEZT)LDTZ W ~
e TP e e we 1. Simulation Time®ON

Quick Start = Setup = Map | Sensing | Computing = Interface | Database | Simulati

™ © A) TSimulation] 47 CTAIBH#ERE(C L BRosbag iR L.
[Play] Z220Uw 2O U, 3<I(C [Pausel Z0Uw L. —HF

path /home/kltsukawa/log/morlyama 150611/autoware-20150611161340.rosbag.bag
on: 2.0 — I t g—
d l n: 3:54s (234s) 1? 5

start:  Jun 112015 16:22:31.40 (1434007351.40)
end:  Jun 112015 16:26:25.75 (1434007585.75)

size:  8.7GB
messages: SBSB M M - -
e s ey » ROS Param@use_sim_timeZONI(CtZw b I B8
types: sensor_msgs/Image [osooznsszoorsromamof d9c64743] - -

Sensor. msgs/Pomtcloudz[11SBMB:’ydds1d§53:e2f1be&55:3:151]
topics:  /im. e_raw  3516msgs :sensor. gs/Im:

v ldy e_points 234Zmsgs : sensor, msg /P lCl ud2

ROSBAG

[rcu_sched] (0.0 %CPU)
- 4GB/31GB(13%)
CPUO cPU1 CcPU2 CPU3 CPU4 CPUS CPUG CcPU7 Memory|

& Nutoware

e e e e 2. HIAMITE £ VelodyneBROAHIFAIBOTFD Y hEHHE

Localizer

@ \Velodyne ) Hokuyo 3DURG

5)LoO—
rosparam:  rosi rosparam: rosparam:tf rosparam:tf | rosparam:tf

S| e = cm e A) [Setup] T D [lLocalizer] T [Velodynel Z3&iR

= B) [Baselink to Localizer] (CHULT. Eﬁﬁ@%‘]ﬁﬂﬁz%c‘:

e ™ VelodyneDE D {3 HUIE DAL ER Rz IEE
(x:1.2, y:0, z:2.0, yaw:0, pitch:0, roll:0) L., fTFJ (A AVAY/

ot || e i C) [Vehicle Model] =2 Uw &

0.0% python (3. D%EPU)
Jusr/bin/X (8.8 %CP

> TP AIUGBRET, Z=HICLTRIET T AL ROESILHO— R

-
CPUO CPU1 CcPU2 CPU3 CPU4 CPUS CPUG6 CPU7 Memory|

Q Nutoware =N

0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 9.1%
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t'i—_',.j_ go)n}b 37'
$5)o Ruatine Manoger 3. 7|_€’I/\/ DS R DR AIA G

Quick Start | Setup | Map | Sensing | Computing | Interface = Database | Simulati Statt Top

o,:iry:::::ap,::rmmmplhinLasmmg-mﬁg.pm’lmdia/kmma/s Zj: A) rMa pJ 9 j@ rPOIHt C IOUd J 0) rREfJ % 0 IJ W 0 LJ N
I VERK CHERL UTZPCD D 7 1) L& 1&EIR
J— B) IPoint Cloud] RY> %71 Jw 77

@/mEdia/kitsukawa/ssd/mnriyama/tf/[ﬁlaun(h @

Map Tools

PCD Filter =
Leaf Size:|0.2 |+

s . AMRT-SOAEZERITFOLY b

A) [Mapl Z#T®D [TFl @ [Refl Z0Uw 0L,
"~ ca/aicaion tf local.launchZ1&iR

CPUO CPU1 CPU2 CPU3 CPU4 CPU5 CPU6 CPU7 Memory]

& utoware B) [TF] R&>=IUY D
> world JL—A&E map JL—LDBDTF &)\ TOUwS 3193
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W5 — 5 DFeFHAF

Y A\Y \
. . 5 ~ N 0) ~ ~ I ~ .
jick Start | Setup | Map | Sensing | C ting | Interf: Datab simulation | Status | Topi ‘\ 7 T —
QUII( art | Setup | Map g | Computing Interface | Database | Simulation | Status | Topics A / / / /
Drivers ¥ Points Filter

CAN & voxel_grid_filter [sys] [app]
] ean_converter

ig (3/5)

D oo o e [ o] A) [Sensing! T ®D [voxel_grid_filter] Z [ U CilcH)
[] can_listener [config] random filter [sys] [app] - -
Cameras — "
[ PointGrey Grasshoper 3 (Usg1) [configl L Sallbrationfoal KIL J
O PaintGrey Generic ) | Calibration Publisher |
[ PointGreyLadyBug 5 [confia]
() USB Generic
[ IEEE1394 | Points Image |
() Baumer VLG22
Virtual Scan Image
GNSS ; .
() Javad Delta 3 (TTv1) [config] Scan Image
[ serial GNss [configl \ J
| ROSBAG | | RQT |

0.0% 0.0% 0.0% 16.7% 0.0% 0.0% 9.1% 0.0%  /usrbin/X 8.7 %CPU)

compiz (8.7 %CPU)

python (8.7 %CPU)

Joptjros/indigoflibiriz/rviz (8.75

top (8.7 %CPU)

o = 5GB/31GB(18%)
CPUO cPU1 cPU2 cPU3 cPU4 CPUS CPUG cpu7  memoryll
& Nutoware

x - O Runtime Manager

3 R | B) [app] Z0Uw I L. RRSNDI+ > RTIT [Voxel Leaf

Drivers

¥ Points Filter

Size] ZFKE (FTIAILBE20) L. TOK] ZoUwvo

dist;nmjlter [sys] [apb
[] can_listener [config]

calibrati%Publisher

™

Pafnts Image

VirAal Scanimage

/ Scanimage |

| ROSBAG | | RViz || RQT

top (8.8 %CPU)
00% it 00%cey
[kthreadd] (0.0 %CPU)
{ksoftirad/0] (0.0%CPU)
Tkworker/0:0K] (0.0 %CPL)
4GB/31GB(13%)
Memory|

Cancel

CPUO cpU1 cpu2 cPU3 cpPu4 cPUS CPUG cpu7

R Autoware
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x - O Runtime Manager

A
M

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

¥ Localization
¥ gnss_localizer
Fix2tFpose [sys]
nmeaztfpose [sys]
v ndt_localizer

ndt_mapping [sys] [app]

lazy_ndt_mapping Lersieg

icp_matching [sys] [z @ ndt
¥ vel_pose_mux
vel_pose_mux [sys
¥ Detection
¥ ov_detector

topic : /config/ndt

() GNSs
dpm_ocv [sys] [3BHI . ict pose
dpm_ttic [sys] [aodl e @ on

renn_node [sys] [af
ranne Fusion [svsl |} Error Threshold ==}
Resolution ==}
Step Size =)

Trans ESP ===}

| synchronization |

0.0% 0.0%. 0.0%|

CPUO cpPut

@ Autoware

cpuz

® - o Runtime Manager

Quick Start | Setup | Map | Sensing | Computing

[Pos *[0 |y0

Interface Database

¥ Mission Planning
¥ lane_planner
lane_navi [sys] [app]
lane_rule [sys] [app]
lane_stop [sys] [app]
lane_select [sys] [app]
v freespace_planner
[ astar_navi [sys]

o Jraltfo Jpitchfs oo ]

Cancel

simulation

Status | Topics

&

7N

4/3)

6. fIEHEE

A) [Computing] Z7d [ndt_matching]l % KU CiECE)
ERS

B) [app] Z0Uw I L. RRSND D+ > RIT.
[Initial Pos] Z3&E (£7TO0)

Q) [OKl #0Uwo
> [Rviz] @ [2D Pose Estimate| CTHIEHERIBMEZIEET D

=

[/home/kitsukawa/log/moriyama_150611/autoware-20150611161340.rosbag.bag|

Rate:| |

StartTime (s):/0 | [] Repeat

Stop Pause

patl

/il af _15061

/
2.0
duration: 3:54s (2345)

versiol
start:  Jun 112015 16:22:
end: Jun 112015 16::
size:  8.7GB
messages: 5858
compression: none [5858/5858 chunks]
types:  sensor_msgs/Image

:31.40 (1434007351.40)
5.75 (1434007585.75)

©-20150611161340.rosbag.bag

[060021388200F6F0F447d0Fcd9c64743]

sensor_msgs/PointCloud? [1158d486dd51d683ce2F1be655c3c181]

topics:  [image_raw

3516 msgs :sensor_msgs/Image

/velodyne_points 2342 msgs :sensor_msgs/PointCloud2

|| Rviz ||
Jsbin/init (0.0 %CPU)
[kthreadd] (0.0%CP

| ROSBAG

0.0% 0.0%

RQT

ZEBETED

7. RosbagDEB4
A) [Simulation] D [Playl RF> =T w2

| Ref |

-
CPUO CPU1 CPUS

Q Nutoware

cPuU2 CPU3 CcPU4 CPUG CPU7

TierlV
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[ksoftirad/0] (0.0 %CPU)
[kworker/0:0H] (0.0%CPU)
[rcu_sched] (0.0 %CPU)

4GB/31GB(13%)
Memory|
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{EHETE

8. RViz T&RR

A) RViz Z#8) L. [File] -> [Open Config] M5
[ Autoware/ros/src/.config/rviz/default.rviz
%2 IEIR
B) i & AFv > —HFNER D TRRSNTND L
e hEED

Experimental
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Runtime Manager

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

CAN

[7] can_converter

¥ Points Filter
voxel_grid_Filter [sys] [app]
ring_filter [sys] [app]
distance_filter [sys] [app]
random_filter [sys] [app]

[ can_draw
("] can_listener [config

Cameras

[ PointGrey Grasshoper 3 (USB1) [config]
[ PointGrey Generic

[ PointGrey LadyBug 5 [config

[C] USB Generic

[ IEEE1394

("] Baumer VLG-22

Calibration Tool Kit

Calibration Publisher

Points Image

GNSS
[7) Javad Delta 3 (TTy1) [config
() serial GNss [config]

Virtual ScanImage

| Scanimage

0.0%

RQT

Jusrlibjunityjunity-panel-service (
20.0% 10.0% 30.0% 100.0% 1.7% 30.0% Tontoufindioofin/ s O7.0%
Jusr/bin/X (27.8 %CPU)

Jusrlib/Firefox/Firefox (185 %CPU,

Jusr/binfuncserver-x11-core (18.5%
10GB/31GB(33%)

| =
CPUO CPU1 Memory]|

& Autoware

CPU2 CPU3 CPU4 CPUS CPUG CPUT

1.
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calibration_publisher

_moriyama/calibration/camera_lidar_3d/prius/nic—1504b7.yml]l Ref |

& reqister TF between lidar and camera
& publish extrinsic matrix
& publish camera_info

OK Cancel

CalibrationJ 7 1 )L 72555 HAD

A) [Sensing] FJ® [Calibration Publisher]
oUwI3FD

7AILDERD 1 > RONKRRESNDBDT,
Calibration 7 1)L ZEIRI B

Points Image Zi{cE 9 D
N2 VAN I

aJu

%

B)

A) [Points Image]
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Quick Start | Setup = Map | Sensing | Computing | Interface | Database | Simulation Status | Topics
¥ vel_pose_mux ¥ Mission Planning
& vel_pose_mux [sys] [app] ¥ lane_planner
¥ Detection C lane_navi [sys] [app]
¥ cv_detector
dpm_ocv [sys] [app]
Use GPU

dpm_ttic [sys] [a
renn_node [sys] [app]
range_fusion [sys] [app]
klt_track [sys] [app]
kf_track [sys] [app]
obj_reproj [sys]

¥ lidar_detector
euclidean_cluster [sys] [app]
obj_fusion [sys]

¥ road_wizard
feat_proj [sys] [app]
region_tlr [sys] [app]

[

Synchronization

25.0%

() False @ True

Detection Target
Car [ ] Pedestrian

comp_model (Car) | /home/ando/Autoware/ros/src/computing/| Ref
root_model (Car) /home/ando/autoware/ros/src/computing/p| Ref

part_model (Car)| /home/ando/Autoware/ros/src/computing/p| Ref

comp_model (Pedestrian)|/home/ando/Autoware/ros/src/com| Ref
root_model (Pedestrian)| /home/ando/Autoware/ros/src/comp| Ref

part_model (Pedestrian) /home/ando/Autoware/ros/src/comp| Ref

. car_param_tuning
Detection Start

27.3% 58.3% 25.0% edestrian_param_tunin: z(?s‘cwl[%
‘compiz (36.7 %CPU)
pythen (18.4 %CPU)
|| [ | 10GB/31GB(33%)
CPUO CPU1 CPUZ2 CPU3 CPU4 CPUS CPU6 CPUT  Memory

& Nutoware

3. dpm_tticdDFC &}
(000 wontimewanager |

Quick Start | Setup | Map | Sensing | Computing Status | Topics
¥ ndt_localizer
ndt_mapping [sys] [app]
lazy_ndt_mapping [sys] [app]
ndt_matching [sys] [app]
¥ icp_localizer

icp_matching [sys] [app]

Interface | Database | Simulation

¥ Mission Planning
¥ lane_planner
lane_navi [sys] [app]
lane_rule [sys] [app]

v
vel_pose_mux Detection Target
@ vel_pose_mux [sys] [a00] § @ car [ Pedestrian
¥ Detection
¥ cv_detector
dpm_ocv [sys] [app]
dpm_ttic [sys] [app]
renn_node [sys] [app]
range fu Sys
t_tracl
kf_track [svs] [app]
obj_reproj [sys]
¥ lidar_detector
euclidean cluster Isvs] [ap
Synchronization Start cancel RQT
Junity-panek-service
10.0% 27.3% 36.4% X X G. I oroar
Joptfrosfindigoflib/rviz/rviz (4.6 %
compiz (28.0 %CPI
home/ando/autoware/ros/devel/l
- = -— 10GB/31GB(33%)
CPUO CPU1 CPU2 CPU3 CPU4 CPUS CPUG CPU7 Memoryj

& Nutoware

4. range_fusionDFCE}
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3. dpm_tticZHicEN 9D
A)

N> =Y
4. range_fusionZLE# 9 B

A) [range_fusion] ZF T w2 L.

T. [Start] N> =T
5. klt_trackZz&#E 9 B

[dpm_ttic] ZF T v UL., BERSNBZD4 > ROT,
ERDES T/ (S A—FEBEL.

[ Detection Start]

RRSNDT4 > RD

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

lazy_ndt_mapping [sys] [app]
ndt_matching [sys] [app]
¥ icp_localizer
icp_matching [sys] [app]
¥ vel_pose_mux O
vel_pose_mux [sys] [app]
¥ Detection
¥ cv_detector
dpm_ocv [sys] [app]
dpm_ttic [sys] [app]
renn_node [sys] [app]
range_fusion [sys] [app]
klt track [sys
kFf_track [sys] [app]
obj_reproj [sys]
¥ lidar_detector
euclidean_cluster [sys] [app]
obj_fusion [sys]

¥ road wizard

¥ Mission Planning
¥ lane_planner
lane_navi [sys] [app]
lane_rule [sys] [app]

topic : /config/car_kF
Initial Lifespan <}
Default Lifespan =/}
Noise Covariance [}

Measurement Noise Covariance (-}

Error estimate covariance ={_}
Percentage of Overlapping \:\
Number of ORB features ===}
Use ORB Matching? [}

Car [] Pedestrian

Synchronization OK Cancel
36.4% 20.0% 54.5% 10. .| .| 4 o
= - m
CPUO CPU1 CPU2 CPU3 CPU4 CPUS CPUG CcPU7

Q N\utoware
5. klt_trackDFCEh

Autoware JEZ

Status

Topics

25
1000000
[

2000

4P 4P 4b db 4> d4p 4P 4b

ity-panelservice (
Jopt/ros/indigoflib/rviz/miz (65.2 %
Jusr/bin/X (27.9 %CPU)
compiz (18.6 %CPU)
python (18.6 %CPU)
10GB/31GB(33%)
Memoryj
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6. opj_reproj=icEN T D
Quick Start | Setup | Map | Sensing | Computing | Interface | Database | Simulation | Status | Topics

icp_matching [sys] [app] ¥ Mission Planning . . e ~ W =
T ] v lanf_::l::f:;vi - A) ropj_reprqu zFTwIU. i%/_ﬁ N30 A~ ROT,
i [Start] RY>ZDIWITD

¥ Detection
¥ cv_detector

obj_reproj

dpm_ocv [sys] [app] Detection Target
& dpm_ttic [sys] [app] & car [[] Pedestrian

renn_node [sys] [app]

g e otnto0 ] 7. MEFERRTAD/\(R)LZENNT D

kf_track [sys] [app]

euclidean_cluster [sys] [apg . j— A
o foson 5] A) RViz[CFED . [Panels] — [Add new panel] Z&EiR9 3D

¥ road_wizard
feat_proj [sys] [app]
region_tlr [sys] [app]

Synv(hmon Start Cancel = B) rImage VieWer PIUginJ %ETR?%

18.2% 54.5% 18.2% 0.0% 0.0% 18.2% 0.0% 0.0% [opt/rosfindigo/lib/rviz/rviz (54.5 %
top (18.2 %CPU)

compiz (18.2 %CPU) o N — i —
Jusr/binfuncserver-x11-core (18.2% ZJIN
Q) J\RILZHEERPC I VMIEPASS(CEETD
B - & | 10GB/31GB(33%) LE‘ _L I_ =
CPUO cPU1 cPuU2 CPU3 cPU4 CPUS CPUG CPU7  Memory

@ Nutoware . . .
6. o] reprojDIEH) D) [ImageViewerPlugin] @ [Image Topic: ] & FEID

KIOERT D

iz
- & el
Addiiew Panel Panel Type 2 Displays Ve,
Delete Panel N v [ integrated _viewer - v ® Clobal Options Type: | XYOrbit iz} Zero
s & Fixed Frame world 2
v Tools lect <~ Focus Camera  mm Measure .~ 2D Pose Estimate " ImageViewerPlugi e o o
ghtPlugin Frame fate )
x v [ jsk_rviz_plugins »  Clobal Status: Ok
CancelAction o
9 EmptyServiceCallinterfaceAction Points Map ® N 0525398
Selection © ObjectFitOperatorAction :'-:‘Q:'ND L > Focal Point  -2.1772; 18354
c 9 publishTopic poss
Tool Properties ® RecordAction Points Raw ]
> ¥ Viaw 49 RobotCommandinterfaceAction 2SE Ve Foms
i © selectPointCloudpublishAction A licat -
> SICs add Duplcate Remove Rename
e ¥ TabletControllerPanel
g c % TransformableMarkerOperatorAction B IAVIReETodn
b ~. LaserScan a v @ iz Image Topic: Object Rect Topic: Point Topic:
3 points_raw 1
> % VscanPoints ]
> points_map
» %% vector_map 4 Tool Properties
P L PO \S PR
Description:
vector_map
Displays visualization_msgs::MarkerArray messages A panel widget to show detections result
without presuming the topic name ends in "_array”.
More Information.
Panel Name
save || Remove | Rename
ImageViewerPlugin _ :
- ROS Time: |1435024769.97 | ROS Elapsed: (7274 wall Time: [1476098866.92  wall Elapsed: |51 Experimental
Add Duplicate Remove Rename cancel | [0k
= = Reset c X)Y. Right-Clck: Move 2. Shift:More options. 018
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e | G seieat Messure
B oisplays . . . —
2 Coran ose +
L e i st . . Oopj_reprojectiontig 7N

bstacle = —

jext Waypolnt Mark B Create visualization

P Trajectory Mark - By display type By topic

‘
» i Vehicle Model ®
+ % Polnts Cluster ® |_ x ~
e H A Add
+ % Local Waypolnts o o Camalls ) 1\ /
» 3 Global Waypolnts ] P
s : U NormalDisplay

oundingBaxArrey B Overiaycamera

Overlayiagnostic N

Add ouplicate Remove Renag = ithubriireds B |_ B d . B A % E:E a—
— == oundingBoxArray | 7% 3
Image Topic: Object Rect Topic: Point Top| EJ peoplepositionmeasurementarray
fmage_raw_: | |jobi_caefmage_obj_tracked 2| | fpoits_imaf 2 PictogamniTay

9 piechatt
L Plotterzn

PalwionArmay.

Description

C) RvizZED hEwW 1) X M [BoundingBoxArray | 7Y
ENESNDDT. [Topic] T
[ /obj_car/obj_label_bounding_box] Z:#iR9I D

visualize jsk_recognition_msgs/BoundingBoxArray

Display Name

BoundingBoxArray

e
ROS Time: (1435024769.97 | ROS Elapsed: (7274 wall Time: |1476098574.63 | Wall Elapsed: (519.21

8. (A)(B)obj_reprojectionDfEREFKRI D

default.rviz* - RViZ

Syiieac | G Move amers. [Ilet 4 Focus Camers 3 Messure vooal Publsh ek
121 Displays 0 . Views 0
, v :;T:{i‘:;:e' g Type: XYOrbit(rviz) 3| Zero
» $° Local waypoints fﬂ ~ Current View
» 3 Global Waypoints ] Near Clip
» L kmh 2 Target Fra.
¥ @ BoundingBoxArras - Distance
— Yaw
Topic Jobj_car/ob_label_. Pitch 0. 98
" » FocalPoint -2.1772; 1.8354
coloring Auto
alpha 08
only edge
show coords
Add
 ImageViewerPlugin 0
Image Topic: Object Rect Topic: Point Topic:
/image_raw : | |/obj_c 2| |/points image :

opj_reprojection®
BRMLFRSNTND

R W e RETIOvE e

@© Time x
ROS Time: [1435024769.97 | ROS Elapsed: (72.74 Wall Time: (147609896637 | Wall Elapsed: [611.01 Experimental
Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click: Move Z. Shift: More options. 30fps

8. (C)obj_reprojectionDiERZFRRI D
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Quick Start | Setup | Map | Sensing | Computing | Interface | Database | Simulation | Status | Topics

Drivers
CAN
[7] can_converter

1. CalibrationJ 7 1 )L & & dH AL
el A) [Sensingl 7 ® [Calibration Publisher] 7R > %

distance_Ffilter [sys] [app]

random_filter [sys] [app] 0 IJ \\J 0

B) J7AMILODEIRT« > RIONKREINBDT.,
CalibrationZ 7 1 JL7ZEIRI D

[ can_draw
() can_listener [config]

Cameras

[ PointGrey Grasshoper 3 (USB1) [config]
"] PointGrey Generic

[ PointGrey LadyBug 5 [config

[C] USB Generic

[ IEEE1394

("] Baumer VLG22

Calibration Publisher

Points Image

GNSS
[7) Javad Delta 3 (TTy1) [config
() serial GNss [config]

Virtual Scan Image

Scan Image

50.0% 0.0% 0.0% 10.04 calibration_publisher

=
CPUO CPU1 CPU2 CPU

Q Nutoware

_moriyama/calibration/(amera_lidar_Bd/prius/nic—1504b7.ymlll Ref |

& register TF between lidar and camera
& publish extrinsic makrix
& publish camera_info

OK | | cancel
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Quick Start | Setup | Map | Sensing | Computing | Interface | Database | Simulation
~F

— e | smisin st i 2. feat_projz=icE)d D

renn_node [sys] [app] lane_navi [sys] [app]

range_fusion [sys] [app] ( lane rule [sys] [app
e o A) [Computingl ZT®D [feat_proj] Z& L CHeEh

kf_track [svs] [ape] /config/adjust_xy

obj_reproj [sys] —_— 4 v
e S > Calibration N R +97XBE (. [app] N'SFEBTRIBATE

obj_fusion [sys]

¥ road_wizard %%ﬁ =

@ Feat proj [svs) [apo] IFECEd

region_tlr [sys] [a

¥ viewers
image_viewer [sys] [app]
image_d_viewer [sys] [app]
points_image_viewer [sys] [app]

points_image_d_viewer [sys] [app]

vscan_image_viewer [sys] [app] oK cancel .

e e R 3. region_tlrzicE 9D
ROSBAG RViz RQT -

python (18.8 %CPU)

0.0% 9.1% 10.0% 20.0% 0.0% 0.0% 9.1% 2E R
compiz (3.4 %CFU) 1
JustflibFirefox/firefox (9.4 %CPU) A t | % L/ E—EJJ
P ) [reg|on_ r C

python (9.4 %CP!
] = = 8GB/31GB(27%)
cPU3 CPU4 CPUS CPUG CPU7  Memory|

Synchronizatiol

= =
CPUO CcPU1 CPU2

@ Autoware

2. feat_projDiC &)

Quick Start | Setup = Map | Sensing | Computing | Interface | Database | Simulation | Status | Topics
SIS e e ¥ lane_planner

renn_node [sys] [app] 0 lane_navi [sys] [app]
range_fusion [sys] [app] -

Ki_track [su] [apo] [0 wegoner ]
kf_track [sys] [app] topic: /config/superimpose

obj_reproj [sys] ["1|pisplay superimpose result|

¥ lidar_detector
euclidean_cluster [sys] [app]
obj_fusion [sys]

¥ road_wizard

@ feat_proj [sys] [app]

¥ viewers
image_viewer [sys] [app]
image_d_viewer [sys] [app]

points,lr;age,viewer [sys] [app]
points_image_d_viewer [sys] [app]

vscan_image_viewer [sys] [app] OK Cancel
vscan_image_d_viewer [sys] [app]
| ROSBAG | | Rviz | [}

Synchronization
Jusefbin/X (26.6 %CPU)

11.1% 11.1% 0.0% 27.3% 20.0% 0.0% 9.1% 0.0%
Jusr/binfimcserver-ct 1-core (26.69
compiz (8.9
python (8.9 %CP!
Jusr/bin/per (8.9 %CPU)
= =] [} - 8GB/31GB(27%)
CPUO cpPU1 cPU2 CcPU3 CPU4 CPUS CPUG cPU7 Memory|

L Autoware
3. region_tIrdD#CEN
HE 42

@Tier lV Autoware JEZ

Intelligent Vehicle



| ==t -

Help
Adgiiew Panel

Selection
Tool Properties
uloBsLss

it points_raw
VscanPoints

Display p,

=R (3/3)

withoul
More Ir

jsk_rviz_plugins
4 Cancelaction

9 ObjectFitOperatorAction
@ PublishTopic
4 RecordAction

Adc @ EmptyserviceCallinterfaceAction

4 RobotCommandinterfaceAction
@ selectPointCloudPublishAction

9 TabletControllerPanel

4 TransformableMarkerOperatorAction

v & rviz
I pisplays
? Help
[ selection

© Time

Description:

A panel widget to show detections result

Panel Name

ImageViewerPlugin

Cancel

oK

4. IRHEFERZFTRA) () LDENN

™TierlV

Intelligent Vehicle

4. REBFERFRAD/ (RILZEMNT D
A) RViz(C#D. [Panels] - [Add new panell Z&iRT S

B) /\RILD—EBENHDDT. [Image Viewer Plugin] &
[Traffic Light Plugin] %Zi#iR9 3

O JRILZBEERPCIVMIBPDPAESTS(CEET D

D) [ImageViewerPlugin] @ [Image Topic: ] &

[/tlr_superimpose_image] ([CEFE
5. EEREAIEDRE

A) BHRICRRSNTLD 3 DOMEMESHAENSITNTL)
BEKDIR5 [feat_projl Dlapp]MSiAET D

fousCamers e Mesure o DPoeEtiests  0NwGod  § Mblshron 4

Remove

Point Toplc:

B USHAIEZRY
3 DOMMRREND

-

TrafficLightPlugin

43

© Time
- ImageViewerPlugin- -
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® Vector Map WMEULEE. ERICETURBOEY—0O05 —5Z AW TER
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Vector Map

MEHTENS
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@Tier lv Autoware JEZH 45

Intelligent Vehicle




| iRBR 4Ry - 1BAR

Vector MapZRB\L\3 155

RVizETHEEULZAMNS
RigeEtE
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Vector MapZz FAULN/ZHRERAER — FIE (1/2)

1. Vector Map D&xdHAdr

: A) [Mapl T D [Vector Mapl @ [Ref] Z#TUw U,
Quick Start | Setup | Map | Sensing | Computing | Interface | Database @Simulation | Status | Topics Vector Map 77/() b%\l%j:R

Point Cloud /mediafando/ssd_t/data_nagoya/map/pointcloud_map/bin_Laser-00175_-00941.pcd,/me Ref A
o B) [Vector Mapl :RF>ZOUw D

[] Auto Update | 1x1 | ArealList: |None Ref

7t/datainagoya/map,fve(torﬁmap;’driveoniportion.(sv,/media/ando[;sditjdatainag
L
@media/ando/ssdil/dalainagoya;’tfflf.laun(h 2 . Ve Cto r M a p 0)4MIE % % g_T F O)t \\J '\

Map Tools

L A) [Map] ZT®D [TF] @ [Refl ZOUwW U,

Leafsize:[0.2 |5

[ oo sowee = Vector MapDIZFRICXTIE T D tf 7 1 )L 7ZER
B) [TFI RE>ZT Uy

7.7% 8.3% 0.0% 0.0% 0.0% 7.7% 0.0% fsr .
Bispan, (CNldworld T L — A &Emap I L — LDEDTFZ/ D
CPUO cPUT cPU2 CPU3 cPU4 CPUS CPUG cPUT Merii?jﬂmm%) | J \\J :/ 1 L/ 353_)

& Nutoware

3. RViz DT H)

A) [RViz] RF>Z=Z DT IwW D
B) [File] -> [Open Config] » ICtrl + O] Z#L T
[ Autoware/ros/src/.config/rviz/default.rviz]

Z IR
C) Vector Map B'FIRESNCUV\D Z & &R T D
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Vector MapZz W\ 2R ER — FIE (2/2)

4. waypoint_clicker (DFCE}

A) [Computing] ZJT [weaypoint_clicker] & [ U CitcEh
> [app] MSREORE. BRI 7MILOERFHLEZIEECESD

5. RViz @ [Publish Point] ZRAU\TRIEZVER

A) RViz L ICHEHOEBVRNFRRESN TR EZHERTD

B) RViz tEB®D [Publish Point]l Z#2UJw 2 L. RViz LICFERE
NTWLWBEBWNRZTUY D

e > RViz TA—AUTEEBWLWADE LICYIRRA>AEEL &

i O N—IORHETOUYDTES

O) AUERLODEBVNRZIUYVILTNIZET,
R ENDRENEBVRTERREIND

> OUvIIBIEEBVRIE. BNCRTHERDER
mETRS(FRENEKREIND

- m— > BORORNRERIGEDD IR (CARE LTS D, \

- e CDRZI IV I URBWED RS BEBBNER NN ER

. HDIDTHER

D) MBH/RE AT [Computing] FT D [waypoint_clicker] M
FIyD%(EFFTIZET, [app] THEELZT « LU UK
I 71ILERR SN S

@ nutoware
4. waypoint_clickerD#Z &)
: —

No Image

5. RViz® [Publish Point] ZFRAU\TFIEZ/ER
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‘ RosbagZz}

U\ RR RS

Quick Start | Setup | Map | Sensing | Computing | |

¥ Localization
¥ gnss_localizer
fix2tFpose [sys]
nmea2tfpose Ejﬂ
¥ ndt_localizer
ndt_mapping [sys] [app]
lazy_ndt_mapping [sys] [ap|
ndt_matching [sys] [app]
¥ icp_localizer
icp_matching [sys] [app]
¥ vel_pose_mux
Svel pose mux sysLlapp
¥ Detection
¥ cv_detector
dpm_ocv [sys] [app]
dpm_ttic [sys] [app]
renn_node [sys] [app]

ranne fucinn <u<l Tannl

Pose Select

) gnss

Synchronization

g ndt mat(hlng JLmatehing M simulation Mode

nterface | Database | Simulation Status = Topics
lane_stop [sys] [app]
) lane_select [sys] [app]

vel_pose_mux

Velocity Select

) CAN

OK Cancel

W’R QT

46.2% 9.1% 8.3% 0.0% 9.1% 0.0% 0.0% 25.0% jnu@'mﬂn{dwuuﬂnh/mz/mz(644
ust/bin,
python (18.4 %CPU)
compiz (9.2 %CPU)
Jusr/binjperl (9.2 %CPU)
- - - || 10GB/31GB(32%)
CPUD CPU1 cPU2 CcPU3 CcPU4 CPUS CPUG cru7 Memoryllll

2. vel_pose_muxDiCEf

Database | Simulation | Status | Topics

Save File| /tmp/lane_waypoint.csv

lane_stop [sys] [app]
lane_select [sys] [app]
! freespace_planner
astar_navi [sys]
Motion Planning
| driving_planner

I@ Save {mrrent velo(itx

Interval| 1

OK Cancel

) dpm_ocv [sys] [app]
dpm_ttic [sys] [app]
renn_node [sys] [app]

ranae Fucinn l<u<l Tannl

synchronization

10.0% 0.0% 8.3% 9.1%
= = -
CPUO CPU1 CPU2 CPU3

& Autoware

velocity_set [sys] [app]
path_select [sys]
lattice_trajectory_gen [sys] [app]
lattice_twist_convert [sys]

! waypoint_maker
waypoint_loader [sys] [app]

& waypoint_saver [sys] [a|

¥ waypoint_follower
pure_pursuit [sys] [app]
twist_Filter [sys] [app]

wf_simulator [sys] [app]

RosBAG rar

9.1% Joptfros/indigo/libfrviz/riz (63.7
compiz (27.3 %CP
Just/bin/X (18.2 %CPU)
python (9.1%CPU)
Jsbininit (0.0 %CPU)
10GB/31GB(32%)
Memory|

54.5% 0.0% 0.0%

=
CPU4 CPU5 CPU6 CPU7

3. waypoi

™TierlV

Intelligent Vehicle

nt_saveri#CH)

“Rk — FIE (1/2)

1. RosbagzB4& L. HEUEETEZITD
> BCoelEHEDEZSIR

2. vel_pose_muxZit# 9 B

A)  [Computing] ZT D [vel_pose_mux] & & L CTECEH

> [app] Tl& [Simulation Mode| MDF T v IMHINT
HD [Pose Select] & [Velocity Select] MM T
[ndt_matching! MF TV IETNTUDZ EZHER

3. waypoint_saverZiL# 3D

A)  [Computing] Z7®D [waypoint_saver] &= & U CiECEh

Autoware JEZ
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RosbagZe LN Z#R I8 AR — FIE (2/2)

TopDownOrtha (...

A)

3065

>

4, RVizC/waypoint_saver_markerzz&zmx

™MTierV

Intelligent Vehicle

— 4. RViz C/waypoint_saver_marker &3~

RViz DEDREYVIURXMDTFICHD [Add] RF> %=
oUw o
RRSNIZD« > ROD [By Topicl FTh5

[ /waypoint_saver_marker] @ [MarkerArray| %
EIRUOUW D
RViz £ C waypoint ZEEEL CL\DNY—H—HFR RSN
TWBC &SR

5. waypoint_saver Z#&T I3
| = A

Runtime Manager @ [Computing] 57 H'5
[waypoint_saver] DF TV DI%Z(EI I ZET
RESDEMRZIER T ITD

[app] TEEULIET 4 LI MU D 7 1L
REFEE=ND
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Waypoint

S5 aoaDfGR A TED |
BIESNHIMESREIZTEIRY D

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

¥ Localization
¥ gnss_localizer

fix2tfpose [sys] vel_pose_mux

nmeaztfpose [[}i‘iﬂ Pose Select Vvelocity Select
¥ ndt_localizer

- ! ndt_matchin g ndt mat(hlng
ndt_mapping [sys] [app] H [*) simulation Mode

lazy_ndt_mapping [sys] [ap| -~ I"5°

& ndt_matching [sys] [app]
¥ icp_localizer
icp_matching [sys] [app]
¥ vel_pose_mux
& vel pose mux [svs] [app
¥ Detection
¥ cv_detector
dpm_ocv [sys] [app]
dpm_ttic [sys] [app]

renn_node [sys] [app] oK

ranne Fusinn [cusl Tann]

| synchronization — Mﬂ! 'm RQT

46.2% 9.1% 8.3% 0.0% 9.1% 0.0%
] = e
CPUD CPU1 CcPU2 CPU3 CPU4 CPUS
& Nutoware

2. vel_pose_mu

lane_stop [sys] [app]
() lane_select [sys] [app]

Cancel

0.0% 25.0%  /optfros/indigoflib/riz/mviz (63.4
Just/bingX (27.6 %CPU)
pythen (18.4 %CPU)
compiz (9.2 %CP
Just/bin/perl (9.2 %CPU)
A 10GB/31GB(32%)
CPUG cru7  Memoryll

xDFTEN

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

¥ Localization ¥ Mission Planning
i ane_planner

waypoint_loader

Driving|_maoriyama/path/aecn_ryusenji_ver1.20_201509f16a.csv| Ref

Passing Rel

decelerate:|1

() lane_navi [sys] [app]

() lane_rule [sys] [app]

[ lane_stop [sys] [app]

[ lane_select [sys] [app]
eespace_planner

[ astar_navi [sys]

jon Planning

iving_planner

[ velocity_set [sys] [app]

D palhisﬁe(t [sys]

[ lattice_trajectory_gen [sys] [app]
[ lattice_twist_convert [sys]
aypoint_maker

& waypoint_loader [sys] [app]

] WaypoInC_saver |sys| |a|

OK | Cancel

- TTTTTTengeFusion [SysI Ty

1 LIF Frack Tewel Tannl v o
Synchronization |

54.5% 10.0% 40.0% 25.0% 0.0% T2.7%

=
CPUO CPU1 CPU2 CPU3 CPU4 CPUS
& Autoware

[ waypoint_clicker [sys] [app]

sunaink Fallauar

Roseaa ot

Jusr/bin/X (100.0 %CPU)

CRED Lk Jopt/rosfindigoylib/rviz/rviz (83.5 %
Jusr/bin/perl (37.1 %CPU)
Jusr/bin/ibus-daemon (18.6 %CPU)
nautilus (18.6 3%CPU)

m 10GB/31GB(33%)
CPUG CPU7  Memory]

3. waypoint_saverdiCEf

™TierlV

Intelligent Vehicle

1. Rosbag ZHB4A L. BEAfI
> BEIEHEEDEZSR

2. vel_pose_mux ZiHCE) T D

BT

) — —

1TD

A) T[Computing] ZT®D [vel_pose_mux] & & L CHEE)
> [app] Tl& [Simulation Mode| MDF T v M9 NT

H D TPose Select] & TVelocity Select] (MM T

[ndt_matching] MF TV IETNTUNDZ EZHER

3. waypoint_loader THRIEZ A
A) [app] NSRRI 7 ()L ZIEET D

> fRIE(F 2 DETIEEETCE DN,

Autoware JEZ

1 DI THIRENIAEE
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REREHE - FIE (2/4)

Quick Start | Setup = Map | Sensing | Computing | Interface =Database = Simulation @ Status | Topics
¥ Localization ¥ Mission Planning
¥ gnss_localizer ¥ lane_planner
[_| fix2tfpose [s' lane_navi [sys] [app]
& lane_rule [sys] [app]
topic: /config/lane_rule ‘j aneStop i
Acceleration (m/s72) (-} [ lane_select [sys] [app]
= eespace_planner
() astar_navi [sys]
tion Planning
Iriving_planner
[ velocity_set [gyb[a_gp_]
() path_select [sys]
[ lattice_trajectory_gen [sys] [app]
() lattice_twist_convert [sys]
yaypoint_maker
& waypoint_loader [sys] [app]
() waypoint_saver [sys] [app]

Number of Zeros Ahead ==/ 10

Number of Zeros Behind ==}

OK Cancel [ waypoint_clicker [sys] [app]
munaink Fallauar
Synchronization ROSBAG RQT
18.2% 10.0% 100.0% 27.3% 9.1% 0.0% 10.0% 0.0% °W"’5/"d'9°/“b/“"m‘“l (1029
Just/bin/X (93.6 %CPU)

compiz (18.7 %CPU)
python (9.4 %CPU)
Just/binfuncserver-x11-core (9.4 %!

| = = - 10GB/31GB(33%)
CPUO CcpPU1 CPU2 CcPU3 CPU4 CPUS CPU6 CcPU7 Memoryj
@ \utoware

4. lane_ruleDiCEh
(086 runtimeManager ]

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

¥ Localization ¥ Mission Planning

¥ gnss_localizer ¥ lane_planner
fix2tfpose [sys] lane_navi [sys] [app]
nmeaz2tfpose [sys] lane_rule [sys] [app]

¥ ndt_localizer h & lane_stop [sys] [app]
ndt_mapping [sys] [app] lane_select [sys] [app]
lazy_ndt_mapping [sys] [app] ¥ freespace_planner

ndt_matching [sys] [app] () astar_navi [sys]
¥ icp_localiz

lane_stop

ic| P
P Traffic Light Lane Change Currnet Lane
¥ vel_pose_i
o | <« LeftLane keepat_|[60
7 Detecticy Right Lane >> stopin | [50 '
¥ cv_detecte g P -
:pm topic:/config/lane_stop
PMI' ) yse traFfic light recognition resulk
renn;
rangg oK Cancel
Uik ke e ass————
Synchronization ROSBA RViz RQT
9.1% 16.7% 9.1% 40.0% 100.0% 0.0% 0.0% 18.2% fuul.’rusﬁnd\gbfhb/rvlz’rwz (99.2%

Jusr/bin/X (45.1 %CPU)

compiz (27.0 %CPU)
Justibinfncserver-x11-core (27.09
top (18.0 %CPU)

o= o o= [ | 10GB/31GB(33%)
CPUOD CPU1 cPU2 CPU3 CPU4 CPUS CPU6 CPU7 Memory|
& Nutoware

5. lane_stop i H)

™TierlV

Intelligent Vehicle

lane_ruleZ 9 D

A) [lane rulel Z @ U CiHCH)

> [Number of Zeros Ahead] & [Number of Zeros
BehindJ (iﬁ'ﬁ{%%tjﬁi%ﬂm(L\ 'f?'.Lt%?G) U'Ifé(;
HE 0 Dwaypoint Zi& < 27z R D

lane_stopZ@fCEN 9 D

A) Tlane_stopl %Z [4 U CHcEh

> [Use traffic light recognition] (CFTwOZ\L\1
DEESRH — FPOBRZZ T CEHHTE
EESRBETMESRBZUDERD
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Quick Start | Setup | Map | Sensing | Computing | Interface Database = Simulation | Status | Topics
~ lane_planner
lane_navi [sys] [app]
& lane_rule [sys] [app]
& lane_stop [sys] [app]

¥ Localization
¥ gnss_localizer
fix2tfpose [sys]

nmea2tfpose [sys]
¥ ndt_localizer . @ lane_select [sys] [app]
ndt_mapping Teespace.

lazy_ndt_map| lane_select

ndt_matching] topic: /config/lane_select
¥ icp_localizer
icp_matching| @ [Driving

¥ vel_pose_mux ) Passing pp]
vel_pose_mux| e
¥ Detection e
¥ cv_detector
dpm_ocv [sys] E:ﬂ
dpm_ttic [sys] 3
| [app]

renn_node [sy
range_fusion

[ ol
Synchronization | Rviz RQT
16.7% 00% | s Ol s | s S e | python 0.3 %Py

T o5/ indigofiobot state.pu
top (9.3 %CPU)

/shmﬂmt[n 0%CPU)
[kthreadd] (0.0%CPU)

o = = 8GB/31GB(26%)
cPUD cPU1 cPU2 cPU3 cpU4 CcPUS CPUG cpu7  Memorylll

& Autoware

6. lane_selectDFCEN

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

¥ Localization ¥ Mission Planning
¥ _gnss localizer ¥ _lane_planner
velocity_set [ lane_navi [sys] [app]
[ use Crosswalk Detection & lane_rule [svs] [apo]
@ lane_stop [sys] [app]
topic: /config/velocity_set 3 & lane_select [sys] [app]
Others Distance (m) s} 15 + freespace_planner
Detection Range (m) ==} 13 4 § O astar_navi [sys]
Deceleration Range (m) (5} 0 » [ltion Planning
= . friving_planner
Points Threshold s 10 - velocity set [sys] [app]
Detection Height Top (m) (} 0.1 S selec
Detection Height Bottom (m) ==} — |-1.8 = attice_trajectory_gen [sys] [app]
lattice_twist_convert [sys]
q N } . _Cwist_
Deceleration (m/5"2) === 1 : B oin:_maker
Velocity Change Limit (km/h) ===} 15 ~ | & waypoint_loader [sys] [app]
oK Cancel () waypoint_saver [sys] [app]
waypn t_clicker [sys] [app]
| Synchronization | ROSBAG Rviz RQT
100.0% 54.5% 40.0% 40.0% 0.0% 9.1% 10.0% 30.0% Jusrflibjunityfunity-panel-service (

Jusrfbin/X (82.4 %CPU)
Just/bin/perl (73.9 %CPU)
dbus-daemon (9.2 %CPU)
compiz (9.2 %CPU)

=) = 8GB/31GB(26%)
CPUO CPU1 CPUZ CPU3 CPU4 CPUS CPUG CPU7 Memory|

@ Nutoware
7. velocity_setDiCE)
8. path_select DI &)

™TierlV

Intelligent Vehicle

6. lane_select=icE) 9 B

A) [lane_select] &= @ L Cic&h
> [app] M5BT DIRIEZIBIRTED

> [waypoint_loader| T 1 DUMNMREEZFTAHAAT
WRLWMBEE(E. XIET DR ZEIRT D

7. velocity_setzZic#d B

A) [velocity_set] Z& 4 U CHCEl
> IS A-FIETRZZSE

> R EOMERIREZITSIR5(E. [Sensingl 7D
[Virtual Scan Image] RF>ZTJUw DTS

8. path_selectZic &9 B

Runtime Manager

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

Drivers ¥ Points Filter
CAN voxel_grid_filter [sys] [app]
("] can_converter ring_filter [sys] [app]
] can_draw distance_filter [sys] [app]
(] can_listener [config] random_filter [sys] [app]
Cameras
[ PointGrey Grasshoper 3 (UsB1) [config] Calibration Tool Kit

(] PointGrey Generic

(] PointGrey LadyBug 5 [config]
[) USB Generic

[ IEEE1394

[ Baumer VLG-22

() Javad Delta 3 (TTv1) [confia]

Calibration Publisher

Points Image

[ serial GNss [config] ScanImage
ROSBAG RViz RQT
8.3% 0.0% 0.0% 9.1% 0.0% 0.0% 0.0% 0.0%  Pthon@S%kCRY)

Jopt/rosfindigoflib/rosbag/play B
Jopt/rosfindigolib/tf/static_trans!
Jopt/rosfindigolib/tf/static_trans!

top(8.6 %CPU)
— =) 8GB/31GB(26%)
CPUO CPU1 CPU2 CPU3 CPU4 CPUS CPUG CPU7 Memoryj

S TS WAU'OWGe
A NCoB B
u tOWaI e /,E\E
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| EgEtE - FIE (4/4)

9. RVizCHEER T D

> TRIDKLD(C. BUEREBDIERE (Global Waypoints) &SiEUVVEREBDHIVVERS (Local Waypoints) 7%
FRSNTWUE, CTEFTDS —REEBCHBHNTND

> #EEE_ EORIA (SRS NIE. TROKXSCHRVIRY TIANRRSN. MR ERE U &ZRY

default.rviz* - RViz

&j Interact | % Move Camera ocus Camera == Measure  # 2D Pose Estimate ~~ 2D Nav Goal 9 Publish Point o =

3 pisplays x

»a Views x
v o i
@ ;:;TL:Z';:':”S — Type: | XYOrbit (rviz) 2 Zero

Background Color M 48; 48; 48 v Current View  XYOrbit (rviz)
Frame Rate 30 Near Clip... 0.01

» v Global Status: Ok Target Fra... base_link

> @ Grid & Distance 21.4747

> )_" TF ) Yaw 5.18858

» %I Points Map & Pitch 0.720398

» ¥ Vector Map & » Focal Point  0;0;0

» [@ image &

» @& camera O

» % Vscan Points

» ~ Control Pose

» ~ Current Pose

» $° Detection Range

» @ Obstacle

» @ Next Waypoint Mark
> @ PP Trajectory Mark
» @ Stixel

> 4, Vehicle Model

» ¥i Points Cluster

» $° Object Pose

> $9 Local waypoints

> %° Global waypoints

eEREeTeReE

Add VDuplicate Remove Rename

|= Image

Save Remove Rename

( Time x
ROS Time: |1435024767.77 ROS Elapsed: |0.87 Wwall Time: |1476021555.80 | Wall Elapsed: |124.97 ["] Experimental
Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options. 25fps
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¢ IR ZIBR TET DL OREMBEUES DFTEZITD
- EMFHEIENES (v, w) v RE. w. BRE
- fERF9 S/ — R : pure_pursuit. twist_filter
« subscribedd hE W : /current_pose. /current_velocity. /final_waypoint
* publishd?d bE W : /twist_raw. /twist_cmd

o FEINEE & EEmHlEIDRMN

1. pure_pursuit ./ — K
- BEMIE R FOEERZIEDMADOHMERZEE
« SIEUCHRCIEEERNSBEAEREZFTE L.
NEw & U Tpublish
2. twist_filter ./ — K
- BERE., ARENSEENDIENREZETE
- EIREN—EEZEBR DHEEEERREZ R L.
NEw 2 & U Tpublish

3. El(OXEL CTHIEHEITD
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pure_pursuit

RIS, IRERE.
RIS 72 58 HA T
BEEE. KU
AREZFTE I D,

WTierlV

Autoware JEZ

twist_filter

BEREE. ARENS
BESNEINREZ
L ERSE
EIhERE N —EEZ i
RS NS YANSIS ) St
Z RS Do

(v, w) ZEMN\IEE..
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| \REsEAE & BB - RosbagZ BT BIBADFIE (1/4)

ElIE=
- BEMBHENT T L. /current_pose . /current_velocity
¥ publish =N1TUL\D
- /final_waypoints 7' publish 11 TUL\S (path_selectz&X THEENE)

« ROSBAG (& Pause L TH KL

EEMEZE=nTONIE,
RViz (T FHDELD(CFRREND
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pure_pursuit DFZIE. KRUOHCED
1. £, pure_pursuit D [app] ZT0 Vv I T D EERNHIRT DIRKDK DIRREICIRADTNDC

&= HERR

2. pure_pursuit Z 1 U CHCE}

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]
lazy_ndt_mapping [sys] [app]
& ndt_matching [sys] [app]
¥ icp_localizer
icp_matching [sys] [app]
¥ vel_pose_mux
& vel_pose_mux [sys] [app]
¥ Detection
¥ cv_detector
dpm_ocv [sys] [app]
dpm_ttic [sys] [app]
renn_node [sys] [app]

ranne fusinn [ewc] Tannl

| synchronization |

18.2% 0.0% 0.0% 10.0% 54.5%
[ ] =
CPUD CPU1 CPUZ CPU3 CPU4
& Nutoware

™TierlV

Intelligent Vehicle

S _ee e L=re LmEE

& lane_select [sys] [app]

¥ freespace_planner

astar_navi [sys]

¥ Motion Planning
¥ driving_planner
& velocity_set [sys] [app] waypoinkt_Follower
& path_select [sys]
lattice_trajectory_gen [sys] [app] @ Waypoint
lattice_twist_convert [sys] .
¥ waypoint_maker () Dialog
& waypoint_loader [sys] [app] ; i
waypoint_saver [sys] [app] VELOCICY m— v
waypoint_clicker [sys] [ape e s
¥ waypoint_follower o hd
ure_pursuit [sys lookahead_ratio -] 2 -
twist_Filter [sys] [app i |: b
- = Y
wf_simulator [sys] [app] minimum_lookahead_distance =] |4 -
| ROSBAG | | displacement_threshold (-] |0 -
200%  10.0% 0.0%  fopthos/indigo/biizinz (2.0 relative_angle_threshold (-} 0] -
python (3.1 %CPU) S
top (3.1 %CPU) .
Jsbinyinit (0.0 %CPU) ¥ Linear Interpolate
[ ] - 12GB/31GB(39%)
CPUS CPUG CPUT Memory| oK C l
ance
=
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twist_filter D%TE. MUNHCE)

1. Z£&. twist_filter D [app] 20U W I T D EARNEIRT D
.@J:j d\DRTE(L_Tdsj t(/\%L_t%EEn:u

2. twist_filter & @ U CEEH

Runtime Manager

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

ey TR ]

¥ Localization lane_select [sys] [app]
¥ gnss_localizer ¥ freespace_planner
fix2tFpose [sys] astar_navi [sys]

& nmea2tfpose [sys] ¥ Motion Planning

ndt_mapping [sys] [app] @ i

velocity_set [sys] [app]

lazy_ndt_mapping [sys] [app] et om topic: fconfig/twist_Filter
@ ndt_matching [sys] [app] lattice_trajectory_gen [sys] [app] lateral_accel limik: =] |5 -
¥ icp_localizer lattice_twist_convert [sys] - - ) - v
icp_matching [sys] [app] ¥ waypoint_maker
¥ vel_pose_mux & waypoint_loader [sys] [app]

.VEI_POSE_"\UX [sys] [app] waypoint_saver [sys] [app]
¥ Detection waypoint_clicker [sys] [
¥ cv_detector ¥ waypoint_follower

de_OC_V [sys] [app] pure_pursuit [sys] [ag
dpm_ttic [sys] [app] twist_Filter [sys](

renn_node [sys] [app] wf_si;nulator [sys

ranne Fusinn [sus] [annl

| synchronization | | ROSBAG |
27.3% 0.0% 72.7% 18.2% 0.0% 0.0% 9.1% 0.0% fopt/ros/indili
top (18.4 %CP
fusr/bin/X (9.2 %CPY
compiz (9.2 %CPU)
python (9.2 %CPU)
B | ] = 12GB/31GB(39%)
CPUO CPU1 CPU2 CPU3 CPU4 CPUS CPU6 cru7 MemoryE
& Autoware S .
- =255
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ROSBAG D Pause ZA#bFINIE. TRIDKDICIRD

2+

FocusCamera &= Measure  2DPoseEstimate ~ 2DNavGoal @ PublishPoint o =

( Interact | 5§2 Move Camera

@ Image x

MBS S5

BiEm

I3 pisplays *
Marker Topic /next_targe...
Queue Size 100

» Namespaces
» @ PP Trajectory Mark &

» @ Stixel

Points Cluster

» $9 Object Pose

» $° Local Waypoints
> $° Global waypoints
> i, RobotModel

» [ Plotter2D

(9]

Marker Topic

visualization_msgs::Marker topic to subscribe to.
_array will also automatically be subscribed with
type visualization_msgs::MarkerArray.

Add
(@ Time

ROS Time: |1427157839.92 ROS Elapsed: |189.08 Wall Time: |1475970375.81 Wall Elapsed: |239.28

"] Experimental

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options. 21 fps
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| et CEmEE - ME Y IOHER(BE)
'\to\ygh\‘ pUbllSh éntb\éb\%ﬁﬁmu\?é(g(i

1. [Topic] #2JT [Echol 75_’3'5

2. /Ttopic_name]ZzJVUw D, ZZ Tl /twist_cmd ZFRx
s EUFRELRWVWES(E Refresh%ﬁ') v

Nateyali- v el
B CHEo /ZBPRIC bEY IREN S

Runtime Manager

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

[conflgjpec estrian dpm @IELhoI
/config/pedestrian fusion
/config/pedestrian kf linear:
/[config/random Filter 11111111111
[config/rcnn y:. 0.0

/config/ring filter z: 0.0
/config/superimpose angular:
/config/twist fFilter x: 0.0
/config/velocity set y: 0.0

/config/voxel grid Filter z:-0.0129805177543
/config/waypoint Follower
[From_rtmar | LInfo

light color managed - ]
/ndt _skat

[rosout Publishers:
[rosout aag * frunime_manager_10347_1475967687021 (http://LapisLz

/steer cmd * ftwist_Filter (http://LapisLazuli2:40692/)

[to rtmagr . .
[topicl Subscribers:

- * frostopic_29056_1475971076495 (http://LapisLazuli2:33
| ROSBAG | | RQT

python (101.0 %CPU)
16.7% 83.3% 0.0% 0.0% 9.1% 100.0% 0.0% 0.0% Foptfvas/indigofliyizfriz (101
compiz (18.4 %CPU)
top (18.4 %CPU)
fusr/bingX (9.2 %CPU)

=] | 12GB/31GB(39%)
cPUO cPU1 cpPu2 cpPU3 CPU4 CPUS CPU6 CPU7  Memory

&L Autoware
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| s283E7¢ C BEHE - wi_simulator ZERT BB

wf simulator& (& ?

- EMFEIENES (v w) ZRITED., EBRNGECUEREREZ
>=alb—b

. FEREUTOED

Xi+1 = X; + v cos0; At
Vit1 = V; T vsinf; At
9i+1 — Hi + wAt
(1:0,1,..,n
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[mi

E=E

Bk

(e

S ElE — wf simulator Z{ER T 355

=\

vel_pose_mux

Simulation Mode (C

N\

pure_pursuit

wf_simulator

(v, WS BEIE.

REZEH
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RIBBEREEEmFH M - wf_simulator Z{ER I 3I5E5DFIE (1/6)

AT

o ], KU /base_waypoints 7' publish @11 TULVD  (lane_select £ TIENE)

« COOEVEDHETICROSBAGZ D fzfEZEZ L CUL\EImE(E. ROSBAGDEAEZ Stop LTZ#&(C TFERViz

ZZNTNBEHLTEHL

« [Setup] ZT@dD [Vehicle Model] T /$HOME/Autoware/ros/.config/model/sim_defaulturdfZd—

FLTHL

@ - 0 Runtime Manager

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

@® |velodyne| ) Hokuyo 3D URG

Baselink to Localizer

TF rosparam: rosparam: rosparam: rosparam:tf rosparam:tf | rosparam:tf
x:(1.2 : y: 0 : |2 : yaw:|0 : pitch:|0 : roll:|0 :

Vehicle Model

Vehicle Model) Ref

Vehicle Info
Vehicle Info Ref
ROSBAG RViz RQT
0.0% 0.0% 0.0% 0.0% 53.8% 0.0% 9.1% 0.0% python (53.0 %CPU)
Jusr/bingX (8.8 %CPU)
Jsbinfinit (0.0 %CPU)
[kthreadd] (0.0 %CPU)
[ksoftird/o] (0.0 %CPU)
= 4GB/31GB(13%)
CPUO CPU1 CPU2 CPU3 CPU4 CPU3 CPU6 CPU7 Memoryll
@ Autoware

™MTierV
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wf_simulator®FCH)

1. £, [wf_simulator] O [app] 20w I DEAERNEIRTD
.@J:j d\DRTE(L_Tdsj t(/\%L_t%EEn:u

2. [wf_simulator ] & & U CicEh

Runtime Manager

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

e LeFe] L=

¥ Localization & lane_select [sys] [app]
¥ gnss_localizer ¥ Freespace_planner
nmea2tfpose [sys] ¥ Motion Planning R—
¥ ndt_localizer R Initialize Source

ndt_mapping [sys] [app] velocity_set [sys] [app] ® Rviz
lazy_ndt_mapping [sys] [app] path_select [sys]

. ndt._matching [sys] [app] lattice_trajectory_gen [sys] [app] ) ndt_localizer
Y icp_localizer lattice_twist_convert [sys] -
icp_matching [sys] [app] * waypoint_maker () GNSS

7 vel_pose_mux & waypoint_loader [sys] [app]
il e
vel_pose_mux [sys] [app] waypoint_saver [sys] [app] accel_rate(m/s 2}.

Ml Detection waypoint_clicker [sys] [app]
¥ cv_detector ¥ waypoint_follower
dpm_ocv [sys] [app] pure_pursuit [sys] [app]
dpm_ttic [sys] [app] twist_Filter [sys] [appl
renn_node [sys] [app] wrf_simulator [sys
ranne Fusinn [susl Tannl - @
| Synchronization | ROSBAG |
36.4% 36.4% 33.3% 54.5% 10.0% 27.3% 8.3% 0.0%
filus (27.5 %CP =
Cample 183%CP0) OK | Cancel
. . [} | = | | 8 9GB/31GB(31%)
CPUO CPU1 CPU2 CPU3 CPU4 CPUS CPU6 CPU7 Memory
& Nutoware
u =
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wf _simulator®C &)

1. RVizICT. 2D Pose EstimateZ{ERA L. #HIfIEZ RTE
2. BEIEOETILAIENDS. AIENEULRVWNEEFIEDS—E 1LZEDIRY

RIS
RIE

Autoware JEZ
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FEIRODESTE

1. Tvelocity set] . [path_select] Z &4 U CiE#)

2. Tvel_pose_mux] @ [app] Z0Uw DI FDE BERIMNEIRTD
Simulation Mode (C M9 3

3. vel_pose_mux ([C 1§25

Runtime Manager

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

e L=ge LmEEg

vel_pose_mux

[ simulation Mode

¥ Localization lane_select [sys] [app]
¥ gnss_localizer ¥ freespace_planner
fix2tfpose [sys] astar_navi [sys]

nmea2tfpose [sys]
¥ ndt_localizer
ndt_mapping [sys] [app]
lazy_ndt_mapping [sys] [app]
ndt_matching [sys] [app]
¥ icp_localizer
icp_matching [sys] [app]
¥ vel_pose_mux
velpose_ mux |8
MEPEERGLIN | pose_mux desc sample
¥ cv_detector
dpm_ocv [sys] [app]
dpm_ttic [sys] [app]
rcnn_node [sys] [app]

ranne Fucinn l<ucl Tannl

¥ Motion Planning
¥ driving_plann
City_set [sys] [app]
& path_select [sys]
lattice_trajectory_gen [sys] [app]
lattice_twist_convert [sys]
¥ waypoint_maker
waypoint_loader [sys] [app]
waypoint_saver [sys] [app]
waypoint_clicker [sys] [app]
¥ waypoint_follower

pure pursmt [_y_] [_gg]

| Synchronization | | ROSBAG |

16.7% 45.5% 54.5% 10.0% 9.1% 9.1% 10.0% 0.0%  [optjros/indigo/lib/rviz/rviz (97. | OK | | Cancel
Jusrfbin/X (17.7 %CPU)
compiz (17.7 %CPU)
/home/h_ohta/Autoware/ros/dev
python (8.9 %CPU)
(] l I == = = =1 10GB/31GB(32%)
CPUD CPU1 CPU2 CPU3 CPU4 CPUS CPU6 cru7 Memoryl
& N\utoware
- N==b bl
I ier lV Autoware JEH 71
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RViz*

(yinteract | "§*Move Camera [TJSelect <fFocusCamera == Measure # 2DPoseEstimate  2DNavGoal @ PublishPoint o =

(&) image )

No Image

3 Displays £l
> {9 Detection Range 2
» @ Obstacle

» @ Next Waypoint Mark
» @ PP Trajectory Mark
» @ stixel

» ¥ Points Cluster

» ¥ Object Pose

» $° Local Waypoints

> $° Global Waypoints

» i, RobotModel

» [ Plotter2D

Qe

QEEQE

Add

© Time a
ROS Time: | 1475998168.61 ROS Elapsed: |2846.44 Wwall Time: | 1475998168.66 Wall Elapsed: |2846.45 Experimental

Reset | Left-Click: Rotate. Middle-Click: Move X/Y. Right-Click:: Move Z. Shift: More options. 26fps
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REIEAE DR

1. Tpure_pursuit] . Ttwist_filter] ZFCE)
2. THDL S [CEER. AilNRRSN., =1L —INEIEHT

vavava

EHIBRET DN

|

// BRR

AEeER Qee®

@ Time

Experimental

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