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Abstract:
parameters are used as control switching conditions to

In this paper, high-risk scenario element
explore the impact of secondary tasks on driver takeover

performance. Specifically, the high-risk scenario of
adjacent vehicles entering is extracted from the NGSIM
dataset as the control switching condition. The Pearson

correlation test is used to analyze the correlation between
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different takeover performance indicators, and one-way
ANOVA is used to analyze the impact of the resource
occupation mode and interruptibility of secondary tasks
on takeover performance indicators. The results show that
the takeover time is coupled with the Ilateral and
longitudinal maneuverability, safety, and takeover
efficiency during the takeover process. Increasing visual
occupation increases the takeover reaction time by 0.26 s
and undermines the vehicle longitudinal stability and
takeover efficiency. Increasing auditory occupation
increases the takeover reaction time by 0.45 s and reduces
the takeover efficiency. Increasing cognitive occupation
decreases the takeover reaction time by 0.23 s and
improves the takeover safety. Increasing operational
occupation increases the takeover reaction time by 0.21 s
and increases the maximum lateral acceleration during the
takeover process. The interruptibility of secondary tasks
reduces the takeover reaction time by 0.23 s, but has no
significant impact on subsequent vehicle control related

indicators during the takeover.

Keywords: vehicle engineering; human-machine

copilot; takeover performance; secondary task driving;

risk scenario; interruptibility of secondary task
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Fig.1 Scenario elements and time headway distribution
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Fig.2 Risk level grading of scenarios
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Fig.3 Distribution of risk levels in each scenario
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Fig.4 Driving simulation experiment scenario
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Tab.3 Correlation analysis of takeover performance indicators

PR LEr Uy Eicyan AR 55 5E B [R] I i) ek P Ao 22 e A [ ek Hre /Nl R o i)
FE I TA] 1. 000 0. 585%% —0. 100%* 0. 094 0. 109%*
{155 58 B ] 0. 585%* 1.000 0. 04d** 0. 000 0. 112%*
YN 1] T AR —0. 100 0. 044 1. 000 0. 103+ 0. 110%*
T KB T s 0. 094 0. 000 0. 103 1.000 0.028
dre /Nl R 1] 0. 109%* 0. 112%+ 0. 110%* 0.028 1. 000

e o p<20.01, HIZEMER B35
3.4 HWREAAEKXKRELFHETENEESY
TEPRI R M S 4T

SR P PR 2807 22 50 BT AT LU 45 4 TR 8248 Sk F A
225 g R nE 8 s . Hirp, #4038 0. 01<p<<
0. 05, *#f{£ 0. 001<p=<<0. 01, **+f{{3E p=<<0. 001,
3.4.1  BEUE i IR BEAS Glda R 1 5 )

FH ] 8a AT - &k (1. 42+0. 61) s) 5
I ((1.680.63) s) B uE i -5 40 58 T 5 o5 1
((2.13=£0.76) ) ABEUTHE o5 HI 5 B0 58 A 5
FH((1.5040. 32) s) MLSEHT 3 AR b A5 P 5 U i
INHERAE &5 AT AP TR AT 45 (1. 71420, 74) s) [E] Y
R NI AR A W 25 5, KRR 552

I BN BN A B N 1] 5 B R o A s
SN2 BN PR I [, 34O B o D 12 e )
SFIHENN0. 26 s, SEIMWTUE o5 1 $2 A Ik ] - 42 1
N0, 45 s, SR & S 424 I8 8] P 429980705 0. 63
s, BEIERAE & S A I RE R4 0. 21 s 5 A
SRR SR R R I, B AT IR
SRAR A R AR AR HR I T IR A 7 17 57 B 5 P AN A
L E S RN UAE 55 I 2 52 0 HOOH A 1 SR
S, 3 BEEE IR R . A b SR
ISR R TR 2 B N P R TN R X Il
AR, SR N TR ) B R, BRI ]
HER o Wrnt o5 P S BEEAE AR T B AR



882 [l o K 2 2 MCH 9K BE 2% O

%52 %

W5 R o R, Se g B A Sh S R R Gk
MR R I, SRR AR BANRAT 55 1 W 3 45 5L
FEEGTIRARY , SECE NSNS o DR S
A IR N2 TAEIZ RS P AR A g —E

AR, 24 A 82 Bl 3R 58 K A TR I 25 3

A Rz B AR, B4 SR BRIV OA A i ]
Wb o BRAE G R I TB) 3 o T 2 B A AE T
PR TR G # 2R P s, R MR
A AP 40, DRI AR T B A R I AT BT
B

*

EE T

*kk

k% 4r sk
r

0
e BURE BLE WG PR AL
SR UFRE TE T TS
R CTCT
i RAE SR
il

Wl A
W o

a FEEmIA]

B seskok
sk ok

fe/INREARE R [7] /s

O Zewe Wit miE B % BK
W T WA U U
SR AT B A
IR P

d f/ MR ]

SEME BUSE BSE U RLE WL
S WESE UTSE T
S A I A

b G AR EZE

5 skekk i: = ﬁ‘ —
FHH d E 8T Fk é 3L kil
u 4 L — e *kk K% = *ok
= THRFF  REE T OREE K Kk 6 THEF T REF o P
B — £ 2 TR
i B gl = T x|
gﬁ 2r i + =
H, =1t
E 2
53 b

O3 Wit Mo R0 W P

WA U VT UPA D

S Y T

R A

e i

Al KA

W e
¢ BIHEE ITEE

3 UPE U
T e B
i
A[th AT
Wi

kkk
skeksk

Do
(@)
1

kokok

—_
2]
T

*kok
*kk kkk

kKK *%

L5558 U ] /s
a2

o
(]

SEME PR BLSE WAL PUR L
P ESE T TS D
Wi A I A
ST A R

e 55 5e U]

E8 Wil AR ES AT R R E S B #200

Fig.8 Effect of resource occupation mode and interruptibility of secondary tasks on takeover performance
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