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Fig.1 Topology of the seventh-order bandpass filter
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Fig.3 Equivalent circuit of N-order coupled resonator filter
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Table 1  Actual dimensions of the proposed filter during itera-
tions ¢ mm
WA BIR B2KR BIKRK F4R FSK HEo6w
Bk 92.456 95.758 95.758 95.758 95.758 95.758
M, 26.790 34.680 34.330 34.170 33.970 34.030
M,, 33.530 34.530 34.390 34.240 34.170 34.010
M, 6.916 1.916 1.116 2.716 3.016 3.245
M, , 6.279 8.029 8.128 8.112 8123 8.132
M, 22.010 22.990 23.020 23.600 23.800 23.950
M, , 7.032 6.633 7.433 7.883 7.988  8.003
M, , 28.870 30.370 30.090 30.180 30.280 30.401
M, , 6.952 5.452 4.602 3.502 3.292 3.107
My, 7.381 8.251 8.246 8.611 8.213 8.170
M, , 8.006 8.356 8.006 8.016 8.000 7.802
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Gait Planning of Biped Robots Based on
Strength Pareto Evolutionary Algorithm

Bi Sheng' Zhuang Zhong-jie' Min Hua-qging’
(1. School of Computer Science and Engineering, South China University of Technology, Guangzhou 510006, Guangdong, China;
g gdong
2. School of Software Engineering, South China University of Technology, Guangzhou 510006, Guangdong, China)

Abstract; In order to achieve a good walking pattern of biped robots, a multi-objective optimal method for the gait
planning is proposed, with the stability, the mobility and the energy of the robot as the research focuses. In this
method , the basic gaits are generated based on the inverted pendulum. Then, Pareto optimal solutions based on the
basic gaits are obtained in the feasible region by means of the improved strength Pareto evolutionary algorithm
(SPEA2) and the penalty function method. Finally, after the walking simulation through Matlab 6.5, some gaits
are generated and are then used in SCUT-I Humanoid Robot, thus obtaining a stable walking pattern with an ave-
rage velocity of 0. 26 m/s.

Key words: humanoid robot; gait planning; multi-objective evolutionary algorithm; strength Pareto evolutionary
algorithm

LS : s

(L4536 ®)

Optimization Design of Filters Based on
Parameter Extraction and Space Mapping

Chen Jian-zhong Liang Chang-hong Chen Jia Deng Kun
(Science and Technology on Antenna and Microwave Laboratory, Xidian University, Xi’an 710071, Shaanxi, China)

Abstract : In order to improve the design efficiency of microwave bandpass filters, an optimization design method is
proposed based on the parameter extraction and the space mapping. In this method, first, the Cauchy-TLS ( Total
Least Squares) method is used to obtain the rational fraction models of the filters. Next, by using these models, a
fast convergent objective function is constructed to extract the equivalent circuit parameters. Then, according to the
principle of the space mapping, the problem of solving the optimal physical dimension of the filter is transformed in-
to a quadratic constrained optimization model, and the corresponding solution is used to guide full-wave simulation
of the filters. Finally, a dual-mode circular-waveguide filter is designed and machined, and its optimal physical di-
mension with ideal response is achieved after six iterations. It is found that the measured results accord well with
the simulated ones.

Key words: microwave bandpass filter; Cauchy-the least square method; parameter extraction; space mapping
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