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Model Prediction Path Tracking Method
Considering Vehicle Stability
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Abstract; At present, the majority of vehicle path tracking control methods focus on the tracking accuracy
but ignore the importance of stability of moving vehicle. An optimized model prediction path tracking method
that considers the vehicle stability was proposed. Firstly, based on the simplified vehicle dynamics model, a
linear time-varying path tracking prediction model was derived and constraints such as the sideslip angle of the
vehicle which characterizing the vehicle stability were added. Then the quadratic equation were solved. the vec-
tor relaxation factor were added to solve the no solution problem. Finally, the method was verified by the co-
simulation of Carsim and Matlab/Simulink. The simulation results show that the controller designed based on
the proposed method can more accurately track the reference path and ensure the stability of the vehicle at dif-
ferent speed and different adhesion coefficients.
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Fig. 4 Simulation results of double-shift conditions under different adhesion coefficients

(19 /1N Y BT 1A 26 I TR 902 8l 2 0 o il RS 1 0 B AR FR7E S 5 (LB A7 By 8 4 Cod M0 AE P Fof
ST T 0 i A I 273 R P AR A S e I A A R I AR R P
Lra LAl ECAE 2R R R o s RETE AN [ B AR M T b AR IE R ) B AR BRER PR BE L LRSS R AP RY

e RE .

3.2.2 e ok abik BayFARE O T BT ST AR Y S A R R A R AN [ R R AT i o R L
Y B8% 17 B AR B T I T B R BORE B B T RIVBREE R R 0.8 AR AT B R (o) 435I 36,54,
72 km bt GG HOSURS 2 A D A7 B3 fr. 258 742 406 1) B2 1 B S [) B B2 T OURS 2 T B 114 5 L 45 2R

nE s prR.

K.

0.6gr1
04g |

0.2¢g L

a)/m-s']

—0.6g I
-0.8g|

—-1.0g

-0.2g}
—04gt

\
I 5Ca) TR EALE 3 MR I R R o oo
UF 1 B BB P R PR TR A AR AR RS LR S EE o) s =
10 em ZE47) 1R B0 s 0 B X0 S B A B AT (R o 2
P 5 o) T B2 A 206 42 66 00 0 S PE 8 L — ¥
W T LRI 0 TR Rt bl
5Co) T 1 415 T 2 0 2 ST o L2 B A
- 0 SIO 160 1 5‘0 260 2I50 360
B 5Ch) . o) 3 T 501, 46 %% A7 00 i o ke i L0 o o
JEE A 72 ke o b2 /N B O B L i L B0 (@) FT8L5LE
- =36 kmeh! I ----v=36 kmh™!
_____ v=54 km+h! - m-v=54 km-h™!
—— =72 km+h™! v=72 km-h!
L )
0 SIO l(I)O lSIO 2(I)0 2I50 3(;0 1I0 1‘5 2IO
X/m /s

4 i

Fig. 5

Ch) i 3 2

B 5 Ak RURS 4 T S

(o) HI%E %

Simulation results of double shift at different speeds
AR T LA AN 2 v W38 by 2 A 128 20y DT e AR HC G e 15 8 3 P 08 TR 42 o 8% T A3 WA ) 47
WEE L ROFEAS ) BE B T 290 mT DA R MV 35 2 2% Bl A T .

ST = H B AR Y L e TR R TN Rk BT B R gl o 24 A A g A R 4 L O

http: / www, hdxb. hqu. edu. cn



555 PR, S B R RS E T TN B A B B U vk 579

Carsim F1 Matlab/Simulink #4458 BB S 15 E..

B EFEAE TN 72 ko« b I X ] AR TE S A B R BN ST AR . T AR R LT
Bt 22500 0.8 A a7 b A7 B At B R il iR 22 /8N T 10 em, HLH BUAE ) 3R d5 KRS Ak s £ I R BOR
0.4 MBI EATBER  BAR 02 — 8 B - (H fe 5 o PRl Wi 8080 2 2% B3l . H 50 A £ 4 4 HE 24
A .

FEUCFEHL 3 IE (36,5472 Kk + b T SRR 28 A0 77 I B B 4R A 77
PEARM ] 52 22 9HE 10 em Ao Ay R EE G IR ZZ MO, AR TER S MR E . Al RkE -1 EiE)G.
B AT Bl B Y S T S s ) [ fin R A4 A 24 SRV LA LR A A A S T2 BT DL AT B
R . BRI, SCAP BT A0 e A BRI 42 ol g PTG A 1 S () 4 3 AN ) B R AT i i L R 0 B
PR AR E 1.

S E k-

[1] YAKUB F,MORI Y. Comparative study of autonomous path-following vehicle control via model predictive control
and linear quadratic control[ J]. Proceedings of the Institution of Mechanical Engineers Part D Journal of Automobile
Engineering,2015,229(12) :1695-1714. DOI:10. 1177/0954407014566031.
(2] . 25n, P EIT. AR EMBSHERMRALGRIT]L KELE 5%, 2016,7(2):151-159. DOI: 10.
3969/j. issn. 1674-8484. 2016. 02. 003.
(3] WAL, o, Jo N2 B 4 46 P& 42 R R 0 3 de =X PID 54 [ . V8 4 Tolk K 2% 2% 4k, 2016 (12) : 996-1001. DOI: 10.
16185/j. jxatu. edu. cn. 2016. 12. 009.
L4l JHARS 20 X0 g, 4. 3k T8 2y iy dul iy 6 1 — ok B AR BR B F 5 [0 0. ¥R A, 2017 (10) : 54-57. DOI: 10.
3969/j. issn. 1000-3703. 2017. 10. 011.
(5] Frem .28, T AN B W7E 2 2 B 00 T 9 Bt AR SR s [T 1. i AL 2224 e (A AR B2 D , 2013, 34(5) : 593-596.
DOI:10. 3969/j. issn. 1673-3193. 2013. 05. 030.
[6] MBI JE RN AR R, T8 25 Bk 4 0 6 A BB o o S0 8 g 10 3 O G AR LT 0. AL AR 2 40 . 2018, 54(24) 1 166-173.
DOI:10. 3901/JME. 2018. 24. 166.
(7] B FEMiS, & W%, BT ARARAMER B 00 RGO B 3G I LT, A 3% 4. 2015,41(4) . 823-831.
DOI:10. 16383/j. aas. 2015. ¢140026.
(8] B#ER.H/=. A ST Pure Pursuit 75 18 B8 4 B AR BR 2R [0, A6 ot Tl K224, 2016, 42 (9) : 1301-1306.
DOI:10. 11936/bjutxb2015060065.
[9] SONG Pan,GAO Bolin, XIE Shugang,et al. Optimal predictive control for path following of a full drive-by-wire ve-
hicle at varying speeds[ ] ]. Chinese Journal of Mechanical Engineering,2017,30(3):711-721. DOI.:10. 1007/s10033-
017-0103-7.
[10]  EZ, BRI R, 45, He 850 T TR0 42 11 A 2 A 2 490 I A B A o i B LU DL VR AR, 2017(10) 1 44-48. DOL:
10. 3969/j. issn. 1000-3703. 2017. 10. 009.

(1] BB, mweA: B R, 45, B T80 B TR0 42 ) /98 RE VA4 H AR AR BB 0 i P 9E LT ] VR B . 2017(8) 1 6-11.

[12] AR, AR, 5K 4, 45, A6 TR AU F0000 425 i) 1 8 A8 22 400 = Sk it 4 I WP 98 [0 . 1R % 42, 2019, 41(4) : 404-410. DOT:
10.19562/j. chinasae. qcge. 2019. 04. 007.

(18] ZFFd, £ 2 5u s, T AR MR B T000 42 ) 3R e i A MR O i L0 ). W B R 2 22 4 (B AR B2 1D , 2010, 50
(11).1848-1852.

[14] JI1J,KHAJEPOUR A,MELEK W W, et al. Path planning and tracking for vehicle collision avoidance based on
model predictive control with multiconstraints[ J]. IEEE Transactions on Vehicular Technology,2017,66(2):952-
964. DOI:10. 1109/tvt. 2016. 2555853.

(151 J s P 20840, Aok, 6 B4 J0I 2 1) . BRR S5 LT, A 3h Ak 2902, 2013,39(3) : 222-236. DOI: 10. 3724/SP. J.
1004. 2013. 00222.

L16]  EAf X SCRE V7 (Al 55 i TR0 #5119 95 B AR BR B T 5 LT . vh R LA T #E . 2014, 25(18) : 2532-2538. DOLI:
10.3969/j. issn. 1004-132X. 2014. 18. 023.

(REHRE: whifi  RXHEK: #K)

http: / www, hdxb. hqu. edu. cn



