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Track fine adjustment optimization based on improved PSO-GA Algorithm
LIU Jiagi, YU Chaogang, ZHU Wenliang
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[ Abstract] In order to solve the problem of the large adjustment and the low efficiency in track fine adjustment process, an
improved particle swarm optimization—genetic algorithm is proposed, which makes full use of the advantages of fast searching speed
of particle swarm optimization algorithm and wide searching range of genetic algorithm. The optimal saving strategy, the new
crossover method and the adaptive mutation is introduced in the genetic operation. Compared with the traditional algorithm, the
improved algorithm has stronger ability to jump out of local optimum and maintain vitality. The results show that adjusted amount
obtained by the improved algorithm improves the average value of objective function by 16.1% and 5.5% compared with genetic
algorithm and particle swarm optimization algorithm. The minimum adjustment amount and the high ride comfort could be ensured
and also the workload could be reduced by the algorithm.
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Tab. 1 Track irregularity limit difference
RgE| FR2E A6 75 X
78] +1 mm HAXTTF 1 435 mm
LA 2 mm %K 10 m
2 mm/8a(m) LK 48a(m)
10 mm/240a(m) LK 480a(m)
[ (8 2 mm 5%+ 10m
2 mm/8a(m) FLE K 48a(m)
10 mm/240a(m) LK 480a(m)
K- 2 mm -
it 2 mm -

Frha PRI, 29 0.625 m,
1.2 REHR

BEn R IRZE R ,(i=1,2,-,n), T
BN p(i = 1,2, ,n), HRAERHIEE /DR
) EEN7 AN HARPREL

f(p) =min; p;| (1)
By IR IR R W2, WA .
Y =p; ti (2)

HR I BHTE UAAT R H A8 B AR o | X 45 16 b 43 1)
SEAFITRE
(1) B AR RN 295 .
[R(i) |< @ (3)
X, o TR RFR2E(E
(2) IKFRBEE L) o
D) |<B (4)
X, B FIRIKE R Fe i BR 22 (H
(3) 2 .
L) [<y (5)
X, y TR FLIFBR 24 1A

2 PUHNTFE-EEEEILT

L BE S 1L (Particle Swarm  Optimization , fi] FR
PSO) J&— MLl 28 TR B A, B TRHA R BELIL 1k
FARTT = A () — B, AR RS e Y HoR T
SERTARUFIRRAS I, A5 S B ARt e
7 (Genetic Algorithm, [ FK GA ) E—FhJET H IR EHE
B L N DV S Py € RPN DN E A7 = o S b 32 N7y
VERFERE |, SBHEAE AT IR RS 515 B R )
AT B 2 G, (HIZ A IS B S A

FEXFREERR A A LR LA PR T

(1) AR RS BT 83 i iR s
T,

(2) RIS ALSE XA T E , L4 Rt R AL
HOMFERH

(3) BTt BE NG I B 7ERS IR 24
,@[ 15] .

BEARIE 1 PR,

St
HiESBRRSELE PR
R S
P AT R B 55
S N
Jm AR I
N . . N
iR B TR ER
v IR
BTRHER
Y
b
AR A
s

1 BERER
Fig. 1 Algorithm flow chart
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Tab. 2 Parameter table of improved PSO-GA algorithm
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Tab. 3 Average experimental results in each comparison group
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Fig. 2 Waveform comparison of each index before and after fine

tuning
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