Test report — 60km/h localization

Device Info
Del | precision 3561

System Info

$ unane -a
Li nux cynthia-liu 5.15.0-56-generic #62~20.04. 1- Ubuntu SWMP Tue Nov 22
21:24:20 UTC 2022 x86_64 x86_64 x86_64 GNU Li nux

Test Road

Point cloud map of the test road:

Localization evaluation
1. Localization evaluation using bagl

* Bag Info



$ ros2 bag info rosbag2 2022 12 15-17 44 42 0. db3
[INFQ [1671441762. 760501447] [rosbag2 storage]: Opened database
'rosbag2 2022 12 15-17 44 42 0.db3' for READ ONLY.

Files: rosbag2 2022 12 15-17_44 42 0. db3

Bag si ze: 3.3 GB

St orage i d: sqlite3

Dur ati on: 113. 199s

Start: Dec 15 2022 17:44:42.681 (1671097482. 681)
End: Dec 15 2022 17:46:35.880 (1671097595. 880)
Messages: 1133

Topic information: Topic: /sensing/lidar/top/rectified/pointcloud
Type: sensor_nsgs/ nmsg/ Poi nt Cl oud2 | Count: 1133 | Serialization Fornmat:
cdr

* Vehicle speed Info

velocity(km/h)

—— line volocity
40 4

301

velocity

500 520 540 560 580 600

i +1.671097e9
time

* Localization performance

NDT matching score (nearest voxel transformation likelihood):



NDT matcher score

324

314

i
fi
1l de I
A R '

| I

3.0+

score

2.8

2.7 4

2.6 1

I 1

H‘ ‘ “l ) ‘l“ L‘I\

“h‘"‘\‘\‘\ ”‘ i [‘ ”‘ﬂ\liu‘ih g N\i ‘l ,“l‘“
“ h |

UL i
I i

‘ A ‘\lh 1
| {’l“‘lr‘,\ ||I’ | I J

LI“- |

score

—

500

NDT matching iteration number:

520 540

time

iteration num

560

580

600
+1.671097e9

301

254

~
S

iteration num

10

s iteration

500

NDT matching execute time:

520 540

time

600
+1.671097e9



exe time(ms)

]
£ 1004 e
]
0] L e
x .
m .
757 L. H . ¥
e - -
ST e R e e NPT
~ S LI 5 S M)
) e LR .
5.0 S T - -
= o
PO .
2.5 ¢ . - “ -
o onr ¥ . . . a2 .’ . W
vt e et e Wttt e e S latast, at e, LY R o o0 . . we oo
R I I TR A P I F R R S SR N DA
500 520 540 560 580 600
tlme +1.671097e9

® Evaluation video
20km. mp4

https://www. bilibili. com/video/BV1tW4y1T7LP/

2. Localization evaluation using bag2

* Bag Info

$ ros2 bag info rosbag2_2022_12 15-17_54_28_ 0. db3

[INFQ [1671442080.519048745] [rosbag2_storage]: Opened database

' rosbag2 2022 12 _15-17 54 28 0.db3' for READ ONLY.

Fil es: roshag2_2022_ 12 15-17_54 28_0. db3

Bag si ze: 2.2 GB

St orage id: sqlite3

Dur ati on: 75. 684s

Start: Dec 15 2022 17:54:28.185 (1671098068. 185)
End: Dec 15 2022 17:55:43.870 (1671098143. 870)
Messages: 758

Topic information: Topic: /sensing/lidar/top/rectified/pointcloud |
Type: sensor_nsgs/ nmsg/ Poi nt Cl oud2 | Count: 758 | Serialization Format:

cdr

* Vehicle speed Info


https://autocore.atlassian.net/wiki/download/attachments/107250245/20km.mp4?version=1&modificationDate=1671444566569&cacheVersion=1&api=v2
https://www.bilibili.com/video/BV1tW4y1T7LP/
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* Localization performance

NDT matching score (nearest voxel transformation likelihood):

NDT matcher score
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NDT matching iteration number:
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NDT matching execution time:
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® Evaluation video
60km. mp4

https://www. bilibili. com/video/BV1sW4y1T7kk/

Result

Comparison of the localization performance of the two bags:

NDT matching score(nearest voxel transformation likelihood):
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https://autocore.atlassian.net/wiki/download/attachments/107250245/60km.mp4?version=1&modificationDate=1671444565193&cacheVersion=1&api=v2
https://www.bilibili.com/video/BV1sW4y1T7kk/

Distribution of scores
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NDT matching execution time:




Distribution of execution time
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As proven by the above evaluation, current Autoware localization stack is able to handle high speed(<=60km/h) autonomous
driving scenarios.
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