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Improving Residual Life Prediction of Rolling Bearings
with CNN-LSTM Model

HAN Yuntong, = WANG Jingyue,

(School of Automotive and Transportation,

HOU Xingda, DING Jianming
Shenyang Ligong University, Shenyang 110159, China)

LI Xueping,

Abstract: When using Convolutional Neural Networks ( CNN) and Long Short-Term Memory ( LSTM)
models for predicting the remaining life of rolling bearings, the accuracy of the prediction results is influenced
by experimental parameters. Therefore, a method was proposed to intervene in the model parameters using the
Whale Optimization Algorithm, reducing the complexity of hyperparameter tuning. Firstly, three feature
evaluation metrics of relevance , monotonicity,, and robustness, as well as the similarity correlation coefficient,
were used to rank features by weighted sorting, establishing a feature selection system. Secondly, the basic
structure of CNN-LSTM was employed, and parameter optimization was carried out using the embedded Whale
Optimization Algorithm. Finally, with the PHM2012 rolling bearing dataset, the prediction of bearing
remaining life was achieved, validating the superior predictive performance of the improved model.
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Analysis of Braking Load Characteristics of Multi-Axle
Vehicles Based on Virtual Prototyping
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( China North Vehicle Research Institute, Beijing 100072, China)

CHEN Xinbo

Abstract; This paper focuses on modeling the motion part of a specific multi-axis single trailing arm
vehicle using virtual prototypes. Simulations of the braking process under varying intensities were
conducted, guided by overall mission objectives and relevant regulations. A comprehensive comparative
analysis of the simulation results yielded dynamic distribution characteristics of axle loads under varying

braking intensities. This provides a reference for designing structural strength verification of vehicle motion
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components and body, as well as optimizing the matching of braking force for each axle.

Key words: multi-axle vehicle; single trailing arm; braking; simulation; load distribution.
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FILE_TYPE ="tir"
FILE_VERSION =3.8
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* : COMMENT : Tire 235/60R16
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* : COMMENT : Nom. section with (m) 8.235
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* : GOHWMENT : Infl. pressure (Pa) 200000
* : COMMENT : Rim radius (m) 8.19
* : COMMENT : Measurement ID
* : COMHMENT : Test speed (m/s) 8.333
* : COMMENT : Road surface
* : COMMENT : Road condition Dry
* : FILE_FORMAT = ASCII
* @ Copyright (C) 2884-20811 MSC Software Corporation
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[MDI_HEADER]
FILE_TYPE = ‘'rdf’
FILE_VERSION = 5.80
FILE_FORMAT = ‘ASCII®
(COHHENTS)
{comment_string}
‘flat 2d contact road for testing purposes’

UNITS
[UNITS]

LENGTH = n
FORCE = 'newton’ -
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TIME = 'sec’

$ HODEL
[MODEL ] " -

METHOD = *3p* 3D3% ik
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[NODES]

NUMBER_OF_NODES =12
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1 [} .

0. 4.8 0.0
2 0.8 4.8 0.8 1k .

3 10.0 -4.8 0.0 Eﬁﬂﬂ?ﬁﬁ&-

4 10.9 4.8 0.8 T JE4 m

5 10.8 4.8 0 e

6 10.9 58 8 KT 000 m
7 12.8 -4.8 ®
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9 12.8 4.8 @0

18 12.8 4.8 8
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12 1008.8 408 8
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Semi-active Suspension Sliding Mode Control Based on
Preview Feed-forward

ZHANG Jiahao, @ WANG Tie
(School of Automotive and Transportation, Shenyang University of Technology, Shenyang 110159, China)

Abstract; The performance of the suspension system affects the ride comfort of a vehicle, in order to
improve the performance of the suspension system, the semi-active suspension is selected to replace the
traditional passive suspension that lacks sufficient ride accomplishment. Using sprung displacement and
sprung acceleration as evaluation indicators, a hybrid control strategy including preview control, fuzzy
control and sliding mode control was proposed. Combined with a Kalman state observer, the designed
control strategy was validated and analyzed by establishing a two-degree — of-freedom semi-active
suspension model. The simulation results show that, compared with the passive suspension, the spring
displacement of the body can be tracked to the expected value in time when driving under the established
road surface model, and the root mean square value of the body spring acceleration is reduced by

12. 6% , which improves the ride comfort of the car.

Key words: semi-active suspension; obscure; preview feedforward; slipform
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Mechanism of Inertial Mass Influence on the Vibration and
Amplitude-frequency Characteristics of 2-leg Parallel
Mechanism Energy-fed Suspension

ZHANG Xiaofeng, = DENG Fuchang,  JIANG Zhichao, = MO Jiaye, LU Shikong,  QIN Zhenzhen
(Guangxi Science & Technology Normal University, Laibin 546199, Guangxi, China)

Abstract; In order to study the influence mechanism of inertial mass on the vibration pattern and
amplitude-frequency characteristics of the energy-fed suspension system with 2-leg parallel mechanism,
this paper carried out the theoretical derivation and simulation analysis of the model architecture, system
vibration patterns and amplitude-frequency characteristics. The key problem solved in the model
architecture was the theoretical derivation of inertia mass and linearization equivalence of inertial mass,
laying the groundwork for studying its impact on the vibration mode and amplitude-frequency
characteristics of the suspension system.. The concept of inertial mass ratio coefficient was proposed to
transform the inertial mass into a linearized variable, so as to quantitatively analyze its effects on the
vibration patterns and amplitude-frequency characteristics of the system. The results show that the
influence of inertial mass on the system is two-fold. From the perspective of vibration pattern, the inertial
mass advances the resonance frequency of the 2-leg parallel mechanism energy-fed suspension system.
With the increase of the inertial mass ratio coefficient, the amplitude of the body vibration increases.

From the perspective of amplitude-frequency characteristic analysis, with the increase of inertia mass ratio
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coefficient, the body vertical acceleration and suspension dynamic deflection amplitude-frequency

characteristic function both appear obvious difference after the second wave peak. Vehicle body vibration

intensifies, while the suspension dynamic deflection vibration decreases. Combined with the weighting

method and Matlab + Isight joint simulation, it can be seen that: through the reasonable design of 2-leg

energy-feeding suspension structure to control the inertia mass ratio coefficient at 0. 58, the weighted sum

of body vibration and wheel vibration is minimized, the vibration isolation effect is optimal.

Key words: parallel mechanism; energy-fed suspension; inertia capacity; vibration pattern; amplitude-

frequency characteristics ; influence mechanis
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552 1 SRACHESE MBI XT 2-leg FFIRHLAL
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Knowledge Driven Intelligent Design of Drive Axle Components

LIU Gang,  ZHOU Qiuzhong
(School of Automobile and Transportation, Shenyang Ligong University, Shenyang 110159, China)

Abstract; Addressing the current issues of complex design process of drive axle components and poor reuse
of design knowledge and user characteristics, a knowledge system process-driven intelligent design method was
proposed. First, the design knowledge of the drive axle was collated and analyzed, a complete knowledge
process was constructed and a process customization system was applied for visual custom expression. Then,
feature development was carried out according to the feature composition of each component, and user-oriented
intelligent parametric features were created based on the secondary development technology. Additionally, a
parametric skeleton model was constructed according to the position and size relationship between each
component. Finally, the system outputted size parameters to drive the features and skeleton model, and
feature modeling was performed based on the positioning benchmark of the skeleton model, achieving rapid
and intelligent design of the 3D model. Research on the design of non-through drive axles has shown that the
use of a knowledge-driven process customization system combining a skeleton model with intelligent parametric
features constructed by secondary development can clearly indicate the design process, significantly shorten

the design cycle and modelling time, and improve design efficiency.

Key words: knowledge base engineering; process customization; parametric design; secondary development
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Research on Lateral Trajectory Tracking of Four-wheel Steering
Vehicle Based on Self-adjustment of Preview Time

GUO Ziqi, ZHANG Xin, MA Xinchi, = ZHANG Hongyuan
(School of Automobile and Transportation, Shenyang Ligong University, Shenyang 110159, China)

Abstract: A lateral trajectory tracking algorithm for intelligent four-wheel steering (4ws) vehicles based
on self-adjusting control of pre-sight time was proposed. To address the issue of trajectory tracking
accuracy, a driver model of self-adjusting pre-sight time control was established to adjust the preview
time, and the front wheel was controlled by synovial control. To tackle the problem of poor driving
stability in the tracking process, the yaw velocity feedback control strategy was adopted for rear wheel
steering. Simulations were conducted on a joint Carsim and Simulink simulation platform under single-
lane change conditions. The simulation results show that the tracking accuracy of self-adjusting preview
time control is improved by 55% at low speeds and 5% at high speeds compared to fixed preview time
control. Additionally, the sideslip angle of the vehicle with rear-wheel steering using yaw rate feedback
control is reduced by 21% at low speeds and 54% at high speeds compared to feedforward control,
verifying the effectiveness of the proposed control algorithm in improving driving stability and lateral

trajectory tracking capabilities during steering maneuvers.

Key words: four-wheel steering; self adjustment of preview time; feedback control; lateral

trajectory tracking
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Research on the Effect of SUV Emergency Steering
Operation on the Head Injury of Riders

YANG Ling',  WANG Xin',  LIU Zhuoyi’
(1. Chengdu Industry And Trade College, Chengdu 611700, China;
2. Ya'an Polytechnic College, Ya'an 625000, China)

Abstract: To study the effects of head injuries on EB riders in a side impact with an emergency steering
SUV, a MADYMO-based accident collision model between SUV and EB/rider was established to verify
the validity of the model. Based on this, computer simulation experiments were carried out to study the
effects of different SUV emergency steering angles, SUV speeds and EB speeds on head injury of riders in
the collision accidents. The results show that excessive emergency steering operations of SUV can lead to
sideslip of SUV. For SUVs without sideslip, the head injury criterion ( HIC) value of the rider’ s head
decreases with the expansion of the SUV emergency steering angle. For SUVs with sideslip conditions,
the HIC value of the rider’ s head increases sharply with the expansion of the SUV emergency steering
angle. Additionally, the sideslip condition gets worse with the increase of SUV speed, and the SUV
emergency steering angle corresponding to the sideslip is also reduced. The rider’s head HIC value
increases with the increase of SUV speed and EB speed; The excessive operation of SUV emergency
steering can lead to a sharp increase in the HIC value of the rider’ s head, making it a dangerous working

condition.

Key words: rider’ s head injury; SUV-Electric bicycle; side collision; emergency steering; side slip
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An Overview of Environmental Perception Technology
of Unmanned Amphibious Vehicle

WANG Ye, SI Lulu,
(School of Machinery and Vehicle,

CHEN Huiyan, XI Jungiang, YU Huilong

Beijing Institute of Technology, Beijing 100081, China)

Abstract; The unmanned operation of amphibious vehicles has important strategic significance for the
development and improvement of unmanned combat systems. Environmental perception technology is one
of the key technologies for amphibious vehicle autonomy. This paper reviewed the application schemes of
amphibious vehicle sensors and the classification characteristics of perception technologies. It analyzed
the key technologies of environmental perception for amphibious vehicles in aquatic environments and

water-land transition zones. Finally, the development direction of environmental perception technology for

unmanned amphibious vehicles was prospected.
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Abstract; This study investigated the current status of manned land-air amphibious platform products
both domestically and internationally, explaining the technical characteristics, structural principles, and
performance parameters of existing manned land-air platforms. The key technical features of manned land-
air platforms have been extracted and classified for comparison. The analysis results show that small
tonnage (0. 5t), multi-rotor, and electrification are the main development trends of amphibious platforms
at present. Furthermore, the key technologies of land-air platforms have been summarized, including
amphibious rapid conversion technology, aircraft overall design technology, lightweight technology, flight

control technology, and power and energy technology.

Key words: land and air amphibious platforms; flying cars; development trends
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