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Research on trajectories control of
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[ Abstract] With the development of automatic driving technology, how to guide the connected and autonomous vehicle (CAV) to
run safely and efficiently has attracted extensive attention from the academic community. In order to optimize CAV trajectory in
complex traffic environment, an effective trajectory optimization model of CAV under mixed traffic flow is proposed. The model
divides the intersection into variable lane area and immutable lane area. The lane change probability model of human—driven vehicles
(HV) is constructed in the variable lane area, and the cooperative control strategy in response to lane change is established with the
goal of optimizing driving comfort. Combined with vehicle queue identification and intersection signal timing in the immutable lane
area, a trajectory optimization method of marking recognition is proposed to quickly pass through the intersection. The simulation
results show that the average driving time, parking delay time and comfort of the model have been significantly improved under
different CAV proportions. The sensitivity analysis shows that the maximum load—carrying vehicle flow of the model should be set at
1 080 veh/h, and the effective right—turning vehicle proportion range should be set within 40%.
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Fig. 1 Intersection lane model
12 FH5ZXMEE
HRAEIIA TG T B, 7258 4 H S A B i,
ANV RE 7K X 45 32 30 P ) A2 A AR AR R — B
(] AL S BR B TE I DT DRI, o T A2 5 50X

Auprsgx L

(1) IRETHBEE 2 PR, cAV & SCH
] LA i e B T AR A R R R AR, O HoaT
VAE i e A SRR At . HY %€ SO RESS
i P B S S A RE I IR B AT P A
450

(2) Xt A, A e e 4L
K] AT LA B g 58 S

(3) BEE CAV 7 A5 XS E R 2 2 H
PRAZIE , HV ARG T8 B O 2= i A8 3R

2 AITERXIE CAV kM Ligit

2.1 FIRRHERE

EEX HV BRI, A58 A SR T 2 R
HEATARLALL ik SE AT 2 A LA S AR . ASCRAY
BHE R 5 (IDM) BEAUE R HV A IRFERI AL, DM
B FR Treiber 25 AU $ HY | OB TR o o 135 38 4
BT A EARASTT Wtk 35 L) Rk G S i 4 g i
IS, ARSI X RONIRA A, 4
WEA —E B PR, 25 R R IDM B AR 3E
T, BRe T .

dv, (t + ) g e, ()6 axAx (1) 670
di =a,cl —¢ : =G i
t e e v, 0 & Ax(t) o og
(1)
v v, (¢) Av(t)
Ax (1) =s, + THan(t) e (2)
\% Zalnd"l

Hr a, d, Flo, B ABRPH 0 HERRK
TR e KR B A B B s Ax) (¢) AT Ax, (1)
SR 3R A R RN SR 4L R ; s Rk HY BN 4 lif
B Av(e) ERBEGE S AT A R S WA
HV [ R R] 7™ DA K X437 4 2 0 1) 3 21
FRIE R o, , Ho k= {HV,CAV} | W LIXERA{R %
S 1) ) el 2 R R B AR A

K JH Gipps BERIVE N CAV R FEREAY | 38 1 2
SRR CAV B AR, %5 A S cav
PREE R AR R R BRI, Bk R R ST .

11" (t + 7_CAV) $ dmaxTCAV +

dr (7)) = 2d,, 56" = (v, (1)) (3)

Horr, 2R s 43R CAV R N R AR R
INT AR BUE CAV Y IR B 3 B 75 2N T ik
B E, Mg s, nl LAY R S
AT
2.2 HV TEBEEREER

P HV AR 5, 2 5 o 4 70 38 1 224




94 o i w5 MM

12 %

(1Bt 0F e B AT 3 420 b A 4=l HY %
ARTEANIE 2 BN AR SCR) 2 A i B HAR R I 722
HAWS AR08 LTS [, R, SRS
[ WEZRIER «2 . YRS Z 278 AR 43k
i ST A N S DS N N TR 2 1

x-:llft‘ = SOHV + Tkv[u(t) + Axn(t) (4)
xfaﬁ =5+ Tkvfn (£) + Ax, (2) (5)
k={HV,CAV} (6)

Ve g [

B2 HVREEE

Fig. 2 Safety lane change of human—driven vehicles
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Tab. 1 Statistics of lane change of human—driven vehicles
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Fig. 4 Trajectory change of cooperative lane change
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Fig. 10 Comparison of vehicles waiting number
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Tab. 4 Comparison of three parameter indexes under different
traffic flow
A T g Toe nc,,
0.10 47.41 41.06 7.70
0.15 50.81 41.90 7.92
0.25 50.88 46.47 11.59
0.30 56.40 50.19 22.21
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Fig. 11 Markov model
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Tab. 5 Percentage reduction of evaluation index with permeability

change
SFEIATRI ] PR R A ] S8
! W % b % W/ %
0.2 0.80 21.68 3.98
0.4 2.50 45.71 36.64
0.6 3.31 56.38 40.83
0.8 4.27 69.06 60.78
1.0 7.57 73.93 72.73
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Fig. 12 Variation of related parameters under different permeability
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Fig. 13  Target parameters gain under different right — turning
probability
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Tab. 6 Percentage reduction of evaluation index with right —
turning probability
SERFTRRE ] SPEYAE R ] SR
Pr N . .
Wb % W/ % B/ %
0.2 5.98 48.29 3.83
0.4 5.10 56.88 -2.59
0.6 6.29 60.78 -10.15
0.8 15.22 58.11 6.80
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