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Abstract : In January 2023, Mercedes-Benz became the world’s first automaker to receive the Level 3 certification as defined
by FSAE, and began selling its automated vehicles in the United States in the second half of the year. This development has
spurred major automotive manufacturers to accelerate the development of systems that approach Level 3 autonomous
driving. As the level of autonomous driving increases, the risk of fatal safety accidents due to environmental perception
errors also escalates. To address this issue, securing data that can narrow the gap between real-world and development
environments becomes crucial. This paper introduces an environmental perception system for autonomous driving based on
the data-centric Al development methodology led by Andrew Ng. Specifically, it proposes a dataset design methodology to
expand the Operational Design Domain(ODD), and explains how to implement this effectively through the configuration of a
Machine Learning Pipeline after validating its effectiveness.

Key words : Operational design domain(-3 7] <4 9), Data-centric AI(Hl©]E] &4l 2] Al 7)'Z), Machine learning(”]
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Table 1 Class of scene exposure

Class of scene exposure
SEI SE2 SE3 SE4

Description | High Medium Low Very low

P(SE) >30% | over 10~30% | 5to 10 % <5%

Table 2 Class of input resources

Class of input resources
IR1 IR2 IR3 IR4
Description | Minimal | Moderate | Substantial | Excessive
O
IR, <06 | 061008 ver >0.95
0.8~0.95
Table 3 Data category matrix
Scene Input resources class
exposure

class IR IR2 IR3 IR4
SE1 Typical Typical Typical Critical
SE2 Typical Typical Critical Critical
SE3 Typical Critical Critical Edge
SE4 Critical Critical Edge Edge

5
S
o
(98]
&
N
N
o
&
_VE
Ho o
o
o
ox
L)
i,
vl
=
o
L,

tﬂOlEi"é il 147} waby el

o] 11% 7No] W e g gL veta 5= gk

2.3 ODD £/41} 4ojg| |39 AE
AT 2L ODDE 7|Wtew F38 7Hs3 o
Aol A% 7] wliZol Table 3o F2lH dlolE #3



25 opp &#YE 25 Ho|E

92 ODD €4 3 A4 wofof ghr}, o] x]of @2
s T dEAQ G R FAA RS 4GAE £
AshH o}l Table 49F 2t
ODD £/ ¢] 7t #le] vt SE, IR |32l of-&-
a3 2o R oy s AT F Ak o
U Holy 7 A #1824 dEe s &
U= TAAR] o R GoJstal Aok Y
oM & g3l doly 7k APAtEe] Ao
2&k 4= A dlof gttt o] & £9] Rainfall extremeS
Qs ojm|x] o] M Z=7} Yol Ay, A 2
ue] Fiol olele ASTE TAT S S Sun
extreme-S “EoFO 2 013] ojn]x] A ulr]of B33 o]
A A9 2 HE o ATk sl o7 A|= Fig. 1, Fig. 2

L o8 >
2> ool o XY

4GA 2 TEE ZF £A40] S SE1~SE4, IR1~IR4
7} Level @] A 3ol t-gA1Z 4= oL tf-g-% 3k 7]Hke.

=2 dlo]¥ F3 o] Typical case, Critical case, Edge cases

Table 4 ODD taxonomy attribute expression

Attribute level
ODD
Levell | Level2 | Level3 Level4
Weather | Rainfall | No Light | Medium | Extreme
Backlight | Sun No Light | Medium | Extreme

Fig. 1 Rainfall extreme image

Fig. 2 Sun extreme image
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Table 5 Conditional metrics based on data category

Rainfall
No ‘ Light | Medium | Extreme
Data category Typical Critical Edge
mAP(Yolovs) | Target | 09 | 08 | 07 0.6

Table 6 Conditional metrics information

Label Inference
ODD
Class Confidence | IoU Class
Car 0.956 0.983 Car
Car 0.938 0.894 Car
Car 0.906 0.938 Car
Extreme
Car 0.571 0.900 Car
Traffi
Rainfall Car 0.187 | 0000 | o€
light
Car 0.967 0.96 Car
Car 0.950 0.905 Car
No
Car 0.004 0.015 | Pedestrian
Car 0.003 0.016 | Pedestrian
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