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Abstract: This paper focus on the prescribed performance platoon control of connected vehicles subject to unknown
disturbances and model uncertainties, and a novel platoon control scheme based on improved sliding mode control is
proposed in this paper. First, to satisfy the prescribed performance of the vehicular platoon, a novel finite-time prescribed
performance function is designed, with which the tracking errors can converge to the given region in settling time. Then,
an improved sliding mode control scheme is proposed, which speeds up the convergence speed of the system. The given
scheme is proved to be capable of guaranteeing the individual vehicle stability and string stability in finite-time of the
platoon. At the same time, the effects of unknown disturbances and model uncertainties are dealt with by introducing a set
of adaptive estimation laws. Finally, the effectiveness of the proposed algorithm is verified by the simulation of platoon
control of six connected vehicles in MATLAB.
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Fig. 3 The position x;(t) of each vehicle in the platoon
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Fig. 6 The control input u;(t) of each vehicle in the platoon

0 5 lb 115 210 23 310 315 46 415 50
t/s
Bl 7 HEEE S, (1)
Fig. 7 The sliding mode surface S;(t)

422 KE)2

ST IR B W R
1.5m/s%, 0s <t < 10s,
Om/s?, 10s <t < 255,
ao(t) = (68)
—2m/s?, 25s <t < 30s,
0m/s?, > 30s.



Fedi T4 IR AR A PR ) P R A RE A B 4% ] 1899

%114
T T T T T T T T T
06" 0.05 = -
0.04 1= &
il B A g
A\ . 7 (3} 7
oA ]
e NS T 1s e 1
<2 0T
~ WO
QO e
-02F 7 s .
/ — =&p ()
~0.41/ .
/
~06F .
1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50

t/s
8 BB % A BRI 2 e (1)

Fig. 8 The tracking error e;(t) of each vehicle in the platoon

<\Q

0 5 1b 13 210 215 310 315 46 45 50
t/s
B9 HERIED,
Fig. 9 The adaptive law f)z

ZHESE 4.1.1 R M, (i Eg R aE
10-16F7R~

MEI10-16 AT LLE 1, B 4770 I B 58 [ i
W, B AR R R R ARIZ AT, Ao BURIESE (1) 1150
BEAh, BRER R ZE 1 B R R AR 28 BECRFFFE 2 1 SRR
Z W, FHHEAFIFS e TR AR BRI AS B RAIE. R, 1%
VEAT DR U s SEELA S 42 1) H .

500
400
g 300

8200

100

1 1 1

1 ) I I E—
0 5 10 15 20 25 30 35 40 45 50

t/s
Bl 10 BABIH &R BAS B (2)

Fig. 10 The position z;(t) of each vehicle in the platoon

v;/(m-s ")

0 5 10 15 20 25 30 35 40 45 50
t/s
B A & AR S B, (¢)

Fig. 11 The velocity v; () of each vehicle in the platoon

2‘0 T T T T T T T T T

1.5(5 :3;&
1ol “‘ 73?
: 0.5 i}bj : g;r
S 00F
\\E/ -0.5F .
s -1.0F .
sk J
a0k J
a5l 1 1

1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50
t/s

12 BABI R A T IE A s (2)
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