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ABSTRACT

As an autonomous driving vehicle (AV) need to cope with external road conditions by itself, its perception performance for road
environment should be better than that of a human driver. A vision sensor, one of AV sensors, performs lane detection function to
percept road environment for performing safe vehicle steering, which relates to define vehicle heading and lane departure prevention.
Performance standards for a vision sensor in an ADAS(Advanced Driver Assistance System) focus on the function of ‘driver assistance’,
not on the perception of ‘independent situation’. So the performance requirements for a vision sensor in AV may different from those
in an ADAS. In assuming that an AV keep previous steering due to lane detection failure, this study calculated lane departure distances
between the AV location following curved road alignment and the other one driving to the straight in a curved section. We analysed
lane departure distance and time with respect to the allowance of lane detection malfunction of an AV vision sensor. With the results,
we found that an AV would encounter a critical lane departure situation if a vision sensor loses lane detection over 1 second. Therefore,
it is concluded that the performance standards for an AV should contain more severe lane departure situations than those of an ADAS.

Key words : Autonomous driving, Lane detection, Lane departure, Vision sensor, Road alignment
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(Fig. 1> Lane departure distance calculation
method due to steering malfunction
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Allowance for lane departure
= Lateral distance between vehicle and lane
+ Accepted departure distance

Lateral distance between __ ™
vehicle and lane 1‘

{* Accepted departure distance
if vehicle departs own lane

Collision possible area

(Fig. 2) Calculation method for allowance for lane
departure
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<Table 6> Assumption for vehicle running environment

Expressway : 100km/h
Multi —lane road : 80km/h
2—lane road : 60km/h

Design speed

Regulation speed
and
Running speed

Same as design speed

Passenger car (Width 1.7m)

Standard vehicle Semi—trailer (Width 2.5m)

o
o
=y
Y
1o
e
2

<Table 7> Assumption for road alignment

Expressway(4 —lane) : 3.5m
Multi —lane road
Lane width & 2—lane road (rural) : 3.25m
Multi —lane road
& 2—lane road (urban) : 3m
Superelevation 8%

Radius Expressway(4 —lane) : 630m
(for road Multi —lane road(4 —lane) : 250m
centerline) 2—lane road : 130m

Radius Expressway(4 —lane) : 623.25m
(for l!ane ¢ | Muli~lane road(rural) : 244.125m

cent;ll‘olsr:e 0 Multi —lane road(urban) : 244.5m
innermost 2—lane road (rural) - 125.125m
lane) 2—lane road (urban) : 125.5m
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Disance(m)
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Time(s)

(Fig. 3) Lateral lane departure distance versus
lane departure time along to road
alignment condition
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(Table 4) Calculation for Allowance for lane

departure(m)
Express | MU | npulti—1| 2—lane | 2—lane
Remark way road |30 road| road road
(4—lane) (cural) (urban) | (rural) | (urban)
P:
AT 45 | 1075 | 095 | 1075 | 095
car
Semi —
e@ 0.8 0.675 0.55 0.675 0.55
trailer

AR ol FFAIZHS

3} A7 ol F&F

A AYF AR ol T
o] ZopA= Atem Aot
ATh B <Table 5> =& FFE A2 oY ¢
&7 3 FHA e VT Amo|gF WA
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=
=
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(Table b) Lane departure maximum acceptance
time for different road alignment (sec)

Express | Multi—1 M;;‘;L_ 2—lane | 2—lane

Remark way |ane road il road road

(4—lane) | (rural) (b e (rural) | (urban)

Passenger |39 | 103 | 097 | 098 | 092
car
Semi —

e 113 | 081 | 073 | 078 | 070
trailer

1 0] Lol
e A = 9}{—&], ol Az F o X}i °lEL
slgFel 2 dFE A L‘H%Olt}. A A,
YIAA LA L7 T A 072 ool At
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3
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X3

Lo FAANAY A 7EAE 09222 $3EH,
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(Table 6) Maximum lateral velocity while
lane departure according to road
alignment(m/s)

Multi | Multi— 2—lane | 2— lane

= 1
ane ane road road

ay
@~ lane) (;‘:j;‘l) (lff;‘fn) (rural) | (urban)

Expressw
Remark

Passenger | o | 177 | 162 | 185 | 169
car
Semi= |4y | 123 | 100 | 129 | 105
trailer
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