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Study on the following control method of the source vehicle fleet
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Abstract:In order to realize that multiple seismic source vehicles follow in the form of a fleet during the field construction, this paper
adopts a pilot driving model to record the state information of the pilot vehicle in real time and send it to subsequent vehicles for
automatic follow-up driving. The auto-following vehicle is controlled according to the acquired speed and heading angle. This paper
firstly proposes a control algorithm that combines PID control and model predictive control (MPC) , and designs a controller to determine
the execution rules of the control algorithm to ensure that the vehicle Safe distance. Through Carsim/Matlab simulation verification, the
control method proposed in this paper is compared with linear quadratic control (LQR). The results show that the control method
proposed in this paper can meet the following driving conditions in acceleration, uniform speed, and deceleration in the longitudinal
control, and can follow the corners such as 180 degrees and 90 degrees in the lateral control, and maintains good performance with the
pilot vehicle. safe distance.

Keywords : automatic following; horizontal and vertical control; workshop communication; simulatio

I Bl R A G v S e e 4 o] TR R 42 i) S AL
TR\ P AR [ 4 B N TR B GE, T2
PEOR AR B9 K S . AR BB ey 2l F e o, )

VRN b R B R T R A A4 R AE TSN ORTER R R R ORS RRE  T B SE EE A
W AR, M Z R A TAEREHR AT S, SRR RN R 1) T 00T MR IR AR D)
G ARAT TAE N SRR , AR BT IRURAS , TRt BRI 1) A PR T IR AR ST, 48 HH — ol 0L T
FE—Ff F B2 BUR A AR ARAT I E Y MR [ MR T i . BRI

0 35

[l

S H 1. 2020-06-22 Received Date; 2020-06-22



55 3 1]

VR 2 4 BABR Bt 75 1 O ik AR5 - 219 -

SRS P 1 R BT R T T A 1 R
L) Sy A A B T R £
(AR M LB AR 72 . Liw 451 B (1 30
S 1135 SR i o O 5 1 B 5 AT T AR
IFHE T — R T B TR, VA S
T AR (13 I ) T v ) T B 2 1 B )
S, PR T AR RORCR | I LTI R I ST
P AT | ZERE BT TR T AR KRGk,
BRI B RGeS B A R RN B, 40
T T 2 R BRI 3 R RO 8
BB PEBITE . BRI S5 A PID AR B
S TN PRV AT 00 7 b7 o SR By

TR R EE AR ST, DA B SCHRAR S T A A A 1] 4
i, T LA G 88 1] 42 ] A 7 2 AR U

TE AP ) Pt v | 2 o 2 0 8 0 ) B ) 42 7
Akca &5 3 T bW Takagi-Sugeno 1 #f ¥ il ETS
(evolving takagi-sugeno ) £ 7 25 B D3 BRI SB[ 32 34,
TP 1 25 A Tl . Nouveliere 55 % 1T 40 2 ]
P4 BE 2 R A0 00 R A G ] — A i R e 4
TSI R A A7 5 {8 F MATLAB {5 FLER 2 A —A
BCA % s FPRAT HILAL 1 4240 I B 0 47 0 L3k, v LA
ARGT- b 52 A2 AT BRI 1 e B 5 42 DA S 2 4R R
Li 2500 TR R AR R S L T PR R B TR
2 1w BRBEA T3k, W DG N 4= 22 J) ) ) PR B Dy — 1 [
H, FIC N4 2 8] By AR 0 £ 0 B 1H E B, Peters 251
I T B A A AT BN SR R T — 3 4 G, i S 5
— WA G, ST E A T[] B SR B A9 P 1] BA B
AR E T, 2t B2 T T R AR AR T s o
(MPC) VRZE 1 38 N F 1, DL 4250 2 7 2 R0 R Sl
Pt TR ) oy B R U ar s =X PID R R
SR 53 IR E5 R S TR A TR B SR LA

L5 b SCHR AT A SR 4 o 5 T Ak B 22 i A 2
th ARG ), BB AT 20 R SR A A AL, BLAT 1] i
AR B[R] 26 1A BRI SO Ak B4R R, AR B8 PID
P AL — R I (LOR) #2178 F 3072 Bl A B
T TR 42 ) 07 1) LA RGP AR B

ARSCHR T T A a) A 0 J7 = A A ) B
T IR BRI 25 AR A R0 T RlA PID FIAR
RUTHOI (i 5, ol TR R 42 HAT o i Ok, S R 18 1)
SRR EIB AR, 2250 Carsim/MATLAB k& {5
B, H5 20 LOR FHl 77X e Se g, 45 3R 3R 1, A3
BT A e A% 1 BAR AP P RIRCR

1 s REs

ARSCR 25 A RT3 2, AP 1 s 15 Y 4

ALA A N BB I TE B4 GPS a5 LK R Bz
ZRHEE i A AR R T8I A e A A O U e 4
FHRJETT AR B, RS B HL S B
TR FF—E WL AP B I, PR AT BRBEA T 3, B L fiE
BEARLF A1 A 225 A, R BR BEAICR bt BA R4 A9 5
ihgé

Wi

B s B A R 3
Fig. 1 Schematic diagram of pilot driving model
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Fig.2 Simplified car kinematics model
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Table 1 The true dimensions of the source vehicle
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Fig. 7 Longitudinal speed control

WK 8 Fs , R BEA T B R, h T E R AF
T, TP EGHOCTR ARG A7 AR 15 X, PR A 00 B 5
BT 2 m 5997 S L, Hh 5 U il ) R R
4.75 m MROKNE TR MR,

4 & it

AR SCHE A B A Bl R A Sl ) i o i i R

o} [E/s
8 BRFE A5 4 = A S
Fig. 8 The detection distance between

the following car and the pilot car

PEH T RIE PID 5 R AU S50 45 1) A BRI T i R

YA 25 B A 1 i1 BR B 7 5, SR AR AT iz Bl e

BT, MR R IR A B8 S PR 28, B 1R A ) 4

v A Carsim/MATLAB B¢ 4 05 B 525, XF Lt T LOR

5 MPC 7EA ) 42 i BRFE b A RIOCR | 45 R R B 78 1n) B

BE - MPC W] A48 T LOR, RE 6% B0 41 56 007 22 1 ik A

LE M BE, [F T ] BB b SR AL T n A

B RE B, S5 R AR AR SO A 35 ] 5 0k RE 8 0k

FUARAF B BR BEROCR | BL5 ST 4 A5 1 2R 10 % 42 bl

EaR(en s

[ 1] ZR3F 9ss  Bkum, 5. B IR7E E3h b B e R4

WEFEL T ], B 2 4 A e BE SR HOR, 2016, 12 (4)
50-56.
LI Q, GUO L, HUANG ZH Q, et al. Study on active
anti-rollover warning system for vibrator vehicle [ J].
Journal of Safety Science and Technology, 2016,12(4) .
50-56.

[ 2] AJEONG, TRHEDE, RV 2. RS U U AR 2= it % i

FERIRE I P [ 1], EPCH TR 2254 ( SRR
2019,33(4) :32-40.
DIAO Q Q, ZHANG Y N, ZHU L Y. A Lateral fuzzy
controller of intelligent vehicles with double look-ahead
points for large curvature roads[ J]. Journal of Chongqing
University of Technology ( Natural Science ), 2019,
33(4) :32-40.

[3] ERR, WK, EHMW, % 5T 0 8RS A

FORLE T A B A AR i 42 [0 . HLAR TR 2 4l
2012, 48(4) :108-115.
WANG J N, CHEN W W, WANG T B, et al. Vision
guided intelligent vehicle lateral control based on desired
yaw rate[ J]. Journal of Mechanical Engineering, 2012,
48(4) .108-115.



55 3 1]

VR 2 4 BABR Bt 75 1 O ik AR5 223 -

[4]

[5]

[6]

(7]

(8]

[9]

[10]

(11]

[12]

[13]

LIU R, DUAN J. A path tracking algorithm of intelligent
vehicle by preview strategy [ C].
IEEE,2013.

MG, R0, XUk, 4. 56T JORER [ 3 N 5
B TN 2 Bl PR A e i D7k [T ] H sk,
2017, 43(11) :1931-1940.

TIAN T T, HOU ZH SH,LIU SH D,
adaptive control based lateral control of self-driving
car[ J]. 2017, 43 (11):
1931-1940.

B K, BT 3 AR 9 ) A B AR N
P BRER Sk ()] AT I S A A 4R, 2017,
31(5) :746-755.

GE Y Y, ZHANG H ]. Trajectory tracking algorithm for

robot based on adaptive fuzzy sliding mode control [ J].

Control Conference,

et al. Model-free

Acta Automatica Sinica,

Journal of Electronic Measurement and Instrumentation,
2017,31(5) :746-755.

TRB T, B TR S T T 20 5 R A e 4
HARLE[T]. 7 5 U 22 4z, 2019, 33 (5)
158-163.

ZHANG B L., LV M Y,CHENG ], et al. Track tracking
lateral control system with two-point preview[ J]. Journal
of Electronic Measurement and Instrumentation, 2019,
33(5) .158-163.

AKCA S, ERTUGRUL S. ETS fuzzy driver model for
simultaneous longitudinal and lateral vehicle control[ J].
International Journal of Automotive Technology, 2014,
15(5) ;. 781-794.

NOUVELIERE L, MAMMAR S D. Experimental vehicle
longitudinal control using a second order sliding mode
technique. Control Engineering Practice, 2007, 15(8) .
943-954.

LI R M, ZHANG L W, HAN L, et al.
formation control based on robust adaptive control
IEEE  Intelligent
Magazine, 2017, 9(2) :41-51.
PETERS A A, MIDDLETON R H, MASON O. Cyclic

interconnection for formation control of 1-D vehicle

Multiple vehicle

algorithm. Transportation ~ Systems

strings[ J]. European Journal of Control, 2016, 27.
36-44.
ZetihgE. BT MPC MR % [ 3 R 38 A 42 i 5K ws B

5[ D]. V5% KEK2=,2019.

LI SH H. Research on vehicle adaptive cruise control
strategy based on MPC [ D ]. Xi
University,2019.

TRAL . KL T BT R Bl ik B0 D0 N A R A ) O vk
FE[D]. dbat. Jbatssm K%, 2018.

ZHANG L W. Unmanned cars following control by

> an; Chang’ an

[14]

[15]

[16]

[17]

(18]

[19]

[20]

leader-follower method [ D ].
University,2018.

ERR. O A Sk ORI TS [ D . R
M AL T Tl R, 2019.

WANG K Q. Research on adaptive cruise control

Beijing: Beijing Jiaotong

algorithm and strategy[ D]. Jinzhou: Liaoning University
of Technology,2019.

BHR MR, AZ. 2T Pure Pursuit 3k HH 8
HEAR R ER [J]. db BTk K222 4z, 2016, 42 (9)
1301-1306.

DUAN J M, YANG CH, SHI H. Path tracking based on
pure pursuit algorithm for intelligent vehicles[ J].
of Beijing University of Technology, 2016, 42 (9):
1301-1306.

REL R A A5 R T 2 T 9 T Y E 3
R AR R TR ST [T ] IR EOR 2018 (11) ¢
1-5.

ZHAO K, ZHU Y, FENG M Y, et al. Research on path

tracking algorithm of autonomous vehicles based on multi-

Journal

point sequence preview [ J ]. Automobile Technology,
2018(11) ;1-5.

ZHRGEIK. 1A Bl B T 1) 4 Rk
Bk (1] B R 5 TR, 2013, 13 (34):
10213-10220.

JIANG Y, XIE X L. Design of steering and speed control
algorithms for automatic driving of automobiles [ J].
Science Technology and Engineering, 2013, 13 (34) .
10213-10220.

W& AHAET AT AT. S TR T 42 0 14 B 325 gk
TEARREIN T B P [ 0] 3R SR, 2019(11)
20-22.

YANG D L, FU B X, FU X.
coordinated control of autonomous vehicles based on

Applied

Lateral and longitudinal
model predictive control [ J ]. Automobile
Technology ,2019( 11) :20-22.

TP, F AR AR O, B R A A T 47 o AR
GERRRE T (] R R (A ARBE IR
2010,50( 11) .1848-1852.

LI SH B, WANG J Q, LI K Q. Stabilization of linear
predictive control systems with softening constraints| J].
Journal  of  Tsinghua ( Science  and
Technology) ,2010,50( 11) ; 1848-1852.

ZRIR T B TSI TN s o P AR BRI 4 o 8 S R
HLJ] R SR, 2020( 1) 142-45.

LI J Q. Modeling and simulation of path tracking

University

controller model based on model predictive control[ J].

Automobile Applied Technology,2020( 1) ;42-45.



<224 - I e 1 3 1

#35%

EE &I

FER,1996 F T RERFARGF L
20,2016 AF T AL Tl K& AR AR A 4 2
AL, IR KRR 7 f 4%, R Ty
o) SR AR e E SRR
E-mail ; LJL@ tust. edu. cn

Li Jianliang received his B. Sc. degree

from Tianjin University in 1996 and M. Sc. degree from Hebei
University of technology in 2016. Now he is an associate professor

at Tianjin University of science and technology. His main

research direction is detection technology and active vibration isolation.
BT, 2017 4F T K ERHOR 3R A2

=8 i, B KB R A PR, R
§AZ TN A S5,

=
,/ E-mail : ning. yang@ silict. com

technology in 2017. Now he is a M. Sc. candidate at Tianjin

D

3

Yang Ning, who obtain his B. Sc. degree
from Tianjin University of science and
University of Science and Technology. His main research

direction is autonomous driving.



