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ABSTRACT

This paper presents a longitudinal control algorithm for ensuring takeover time of autonomous vehicle using

V2V communication. In the autonomous driving of more than level 3, autonomous systems should control the

vehicles by itself partially. However if the driver’s intervention is required for functional safety, the driver

should take over the control reasonably. Autonomous driving system has to be designed so that drivers can

take over the control from autonomous vehicle reasonably for driving safety. In this study, control algorithm

considering takeover time has been developed based on computation method of takeover time. Takeover time

is analysed by conditions of longitudinal velocity of preceding vehicle in time—velocity plane. In addition,

desired clearance is derived based on takeover time. The performance evaluation of the proposed algorithm

in this study was conducted using 3D vehicle model with actual driving data in Matlab/Simulink environment.

The results of the performance evaluation show that the longitudinal control algorithm can control while

securing takeover time reasonably.
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Table 1 Fail—safe system of autonomous vehicle!

Division Contents

— Fault detection
— Fault classification
— Fault reconstruction

Perception

— Safe level

— Warning level

— Emergency level

— Emergency stop level

Decision

— Normal driving

— Tolerant control

— Takeover control

— Parking on the sideway
— Emergency stop

Control
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Table 2 Divided condition of assumed cases

Division Case—2 Case—3

Condition V<V
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Fig. 4 Time—velocity graph for derivation of takeover time

(case—2 : V> Vi)
Vim/s] l W=V Braking point

| |

| |

Voo i i

A\\ | |

Vso Hi‘\%i-‘(ti Vi) !
NS roT, ro)

| G

: \\ I Az
e
TOT.,

Fig. 5 Separated areas (case—2 : V, > V,)

el G EEsH ofdel F43 Lk 4 (6),
(1), 8)2 =&% A 99 «IUMD} T4 (9=
a2 A9 A ¢, 2t v = v, AR
= AdAe Art Srtetez AA JAng B
st} 424 (10) Ao Ak A7 =&35H7] $let &4
A& vepdr,

1

Al:Etl(V;hoi V;)Q) (6)

A2=(V,+V (7

A, =V (8)

Cyp= —A +A,+ A,

1
= 5t (V= Vo)t
(V,+V (9)
a’t a’t2 )
?_ 2(1,”,

ArsaterEste X M122, M1=, 2020

ek ARz T 7 FHE Ao daEE A
1 MV Vi E WV
HC g NV = Vi)~ = 2, 0 (10)
M=q, (22 42V, (11D
¢ Ay
V.-V
N= (22— (12)
a’z‘ a’br
21 (11), (12)& F74] (10)9 Ao A3 Aj7F =
=5 98 Aed %%4 TAE YEhit

= = case—2

g A R g A '%XF*O] A5
(a,)E &3l I BAE 3t kg2 Aol Mg *]
) YEE()E Ah F ATUHE(,)E A
s e AR, AdAee) AR St =
7] wfitoll Mt A (Clearance)w T8l 7+
VIm/s] Brakinlg point
Vo b i Stop point
- | !
- e i !
. T~ 8 |
b = | i
N | |
X |
9 i !
T
C[m] TOT.S i i
I
Clearance | i
-
I
C]’“IH —i :
| LT T

tlsec]

Fig. 6 Time—velocity graph for derivation of takeover time
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Fig. 12 Results of derivation of takeover time (situation—1)
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Fig. 15 Results of derivation of takeover time (situation—2)
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Fig. 16 Results of longitudinal control (situation—2)
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