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Anti-control of Chaos for a Class of Linear Systems with Invariable Time-delay

LIU Na, ZHOU Qiong, SUN Junman

(College of Electric and Information, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract: A class of linear systems with invariable time-delay is studied. By the use of Taylors formula, an expression
of the maximum Lyapunov exponent for the systems is obtained, and a judgement about the sensitivity to the initial conditions
is derived. Additionally, based on the boundedness lemma for general functional differential equations, a suitable Lyapunov
functional is constructed and then a criteria about the boundness of the systems is obtained. Combining the theoretical results a-
bove, a theorem about the chaotification for the time-delayed systems is derived. Finally, we cifed some examples to demon-
strate the effectiveness of the theoretical results by simulating the the maximum Lyapunov ekponent which changes with time-
delay parameters and corresponding phase diagrams.
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A New Bidirection Equalization Method for Lithium-ion
Batteries in Electric Vehicles

GAQO Jinhui, DU Hao

(College of Electronic and Electrical Engineering, Henan Normal University, Xinxiang,Henan,453007,China)

Abstract; Cell inconsistency is inevitable due to manufacturing constraint, especially after repeated charging and dischar-
ging. Therefore, cell equalization is essentially required in electric vehicles. The bidirection equalization models are established
based on the analysis of the inconsistency between the lithium-ion batteries. The PF(particle filter) method is employed to esti-
mate the cell SOC(state of charge). The first high-SOC cell discharge and first low-SOC cell charge equalization algorithms are
proposed. This method can reflect the state of battery power accurately when compared with the traditional balancing method
based on the battery voltage. The first high-SOC cell discharge method is adopted in low energy system and is balanced to 2%
SOC bounds. The first low-SOC cell charge method adopted in high consistency system and is balanced to 1% SOC bounds. The
validation experiment results have shown that this method can improve the consistency of the battery effectively,and the pro-
posed algorithm has a certain practical significance to improve the useful life and the mileage of the electric vehicle lithium-ion
battery.

Keywords: Lithium-ion battery;cell inconsistency; bidirection equalization; SOC estimation; equalization method



