
P
os
te
d
on

28
M
ar

20
24

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
71
16
07
22
.2
34
41
18
9/
v
1
—

T
h
is

is
a
p
re
p
ri
n
t
a
n
d
h
as

n
o
t
b
ee
n
p
ee
r-
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Multi-objective optimal torque allocation strategy for hub motor

electric vehicles considering road conditions

Jiaxing Peng1 and Xiaobin Fan1

1Henan Polytechnic University

March 28, 2024

Abstract

Improved hybrid genetic particle swarm optimization (IGPSO) algorithm-based optimal torque allocation technique is suggested

to enhance the overall performance of hub motor electric vehicle (HMEV) under various road conditions. The strategy adopts

a hierarchical control structure, using PID to track the speed signal in the upper controller to obtain the demand longitudinal

torque, designing the objective functions of handling stability, energy saving, and comfort in the lower controller, and designing

a fuzzy controller to determine the weight coefficients of different optimization objective functions of the strategy, and proposing

the IGPSO algorithm to solve the final optimization problem to obtain the optimal torque distribution results. The results of

the New European Driving Cycle (NEDC) condition with different road adhesion coefficients show that the IGPSO strategy can

significantly improve the maneuvering stability, energy economy, and comfort of the HMEV compared to the Even Distributed

(ED) strategy.
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