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3 Department of Signals and Systems, Chalmers University of Technology, 41296 Gothenburg, Sweden

Correspondence should be addressed to Fengchun Sun; sunfch@bit.edu.cn

Received 19 February 2014; Accepted 19 February 2014; Published 14 May 2014

Copyright © 2014 Fengchun Sun et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Electrified vehicles such as battery electric vehicles (BEVs),
hybrid electric vehicles (HEVs), and plug-in hybrids electric
vehicles (PHEVs) significantly contribute to a sustainable
transportation system by reducing consumption of fossil
fuels and pollutant emissions. Electrified propulsion systems
also facilitate renewable ways of generating electricity from
wind, solar, and other alternative energy sources, which
would result in a good synergy between transportation
and energy sectors. Electrified vehicle technologies have
been continuously improved owing to the advancement of
powertrainmodeling and simulationmethodologies, system-
level control and optimization, component sizing, lightweight
design and integration, and mechatronic system diagnostics
and prognostics, as well as economic and policy incentives,
public awareness of energy sustainability/affordability, and
environmental concerns. In terms of system-level analy-
sis, a variety of optimization methods have been pro-
posed to design advanced energy management strategies
for HEVs/PHEVs, including dynamic programming (DP)
[1], equivalent consumption minimization strategy (ECMS)
[2], Pontryagin’s minimum principle (PMP) [3], and convex
programming [4]. In terms of component-level analysis,
various identification approaches have been employed to
parameterize high-precision batterymodels, including offline
particle swarm optimization (PSO) algorithm [5], online
least-squares method [6], and online extended Kalman fil-
tering [7]. Model-based battery state monitoring techniques
have also been intensively studied in both academia and
industry [8–10].

The primary goal of this special issue is to provide
timely solutions to technological and economic challenges in
modeling, simulation, control, and optimization of electrified
vehicle systems. The main focuses are on system-level mod-
eling, optimization, and control, as well as component-level
modeling and control, such as engine, electric machine, and
energy storage.

For this special issue, 23 papers have been received, one
of which has been withdrawn. After strict review processes,
15 have been accepted. The accepted papers cover a range of
different aspects of automotive design and control. A brief
summary of them is given as follows.

P. D. Walker et al. compared a single and a two-speed
transmission system applied to electric vehicles, in which
genetic algorithm was used to optimize the transmission
ratios. B. Zhu et al. analyzed a two-speed dual clutch trans-
mission (DCT) for electric drivetrain applications, in which
the fundamental shifting control algorithm was experimen-
tally demonstrated. Z. Lu et al. proposed a new solution of
disc permanentmagnet synchronousmotor (PMSM) directly
driven wheel for a low floor tramcar. C. Piao et al. proposed a
fixed switching frequency sliding mode (FSFSM) controller
and double-integral sliding mode (DISM) controller for
two-stage dc-dc converter for electric vehicles. P. Michel
et al. integrated a 3-Way Catalytic Converter (3WCC) into
the PMP-based energy management of a gasoline HEV by
minimizing the tradeoff between pollutant emissions and fuel
consumption. Y. Yang et al. described a remote Controller
Area Network Bus (CAN-Bus) data monitor and diagnostic
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system for HEVs by means of On Board Diagnostic version-
II (OBD-II) and Android-based smartphone. M. Song et al.
proposed an optimal line pressure control algorithm for the
fuel economy improvement of an automatic transmission-
(AT-) based parallel HEV. Y. Shi-chun et al. employed the
PSSS (primary side series compensation and secondary side
series compensation) model to explore the efficiency opti-
mization of a high-power contactless power transfer (CPT)
system, in which simulation and experiment were used to
expose the main influencing factors of the system efficiency.
C. Piao et al. proposed a new high-dimensional data stream
outlier detection algorithm (DSOD) in order to effectively
realize outlier detection in the realistic operation of battery
system in electric vehicles. L. Zhang et al. elaborated on a
parallelized parameter identification method for a thermal-
electrochemical battery model with an obvious benefit in
shortening the computational time involved. J. Li et al.
proposed a combined particle filter (PF) and sample entropy
method to estimate the remaining capacity for lithium-ion
batteries. Z. Xing et al. employed an explicit nonlinear model
predictive control (ENMPC) strategy to design a control
law for a saucer-shaped UAV, based on a rigid 6-degrees-of-
freedom (DOF) model. H. Ren et al. used unscented Kalman
filtering to estimate the instantaneous vehicle speed, yaw rate,
tire forces, and tire kinemics information in real time. Y. Sun
et al. proposed a design method for a scientific and compre-
hensive test and evaluation system for autonomous ground
vehicles competitions in China. L. Tang et al. portrayed
a topology optimization model including ball joints and
bushing for topology optimization of an aluminium control
arm, where a ball joint was simplified as rigid elements, and
the elastic properties of a rubber bushing were estimated
using Mooney-Rivlin constitutive law.

Acknowledgments

We very much appreciate all the authors’ contributions to the
special issue and the reviewers’ efforts to rigorously examine
the submitted papers.

Fengchun Sun
Yann Chamaillard

Xiaosong Hu
Yuan Zou

References

[1] C. C. Lin, H. Peng, J. W. Grizzle, and J. M. Kang, “Power
management strategy for a parallel hybrid electric truck,” IEEE
Transactions on Control Systems Technology, vol. 11, no. 6, pp.
839–849, 2003.

[2] C. Musardo, G. Rizzoni, Y. Guezennec, and B. Staccia, “A-
ECMS: an adaptive algorithm for hybrid electric vehicle energy
management,” European Journal of Control, vol. 11, no. 4-5, pp.
509–524, 2005.

[3] Y. Zou, T. Liu, F. Sun, and H. Peng, “Comparative study of
dynamic programming and Pontryagin’s minimum principle
on energy management of a parallel hybrid electric vehicle,”
Energies, vol. 6, no. 4, pp. 2305–2318, 2013.

[4] X. Hu, N. Murgovski, L. Johannesson, and B. Egardt, “Energy
efficiency analysis of a series plug-in hybrid electric bus with
different energy management strategies and battery sizes,”
Applied Energy, vol. 111, pp. 1001–1009, 2013.

[5] X. Hu, S. Li, and H. Peng, “A comparative study of equivalent
circuitmodels for Li-ion batteries,” Journal of Power Sources, vol.
198, pp. 359–367, 2012.

[6] X.-S. Hu, F.-C. Sun, and Y. Zou, “Online model identification
of lithium-ion battery for electric vehicles,” Journal of Central
South University of Technology, vol. 18, no. 5, pp. 1525–1531, 2011.

[7] X.-S. Hu, F.-C. Sun, and X.-M. Cheng, “Recursive calibration
for a lithium iron phosphate battery for electric vehicles using
extended Kalman filtering,” Journal of Zhejiang University A,
vol. 12, no. 11, pp. 818–825, 2011.

[8] N. A. Chaturvedi, R. Klein, J. Christensen, J. Ahmed, and A.
Kojic, “Algorithms for advanced battery-management systems,”
IEEE Control Systems Magazine, vol. 30, no. 3, pp. 49–68, 2010.

[9] F. Sun, X. Hu, Y. Zou, and S. Li, “Adaptive unscented Kalman
filtering for state of charge estimation of a lithium-ion battery
for electric vehicles,” Energy, vol. 36, no. 5, pp. 3531–3540, 2011.

[10] X. Hu, F. Sun, and Y. Zou, “Comparison between two model-
based algorithms for Li-ion battey SOC estimation in electric
vehicles,” Simulation Modelling Practice andTheory, vol. 34, pp.
1–11, 2013.


