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Fig.1 Schematic diagram of double-layer structure
with ENG or MNG materials
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Fig.2 Relation of the resonant frequency vs. the permeability
of ENG material when &,=4, cwp =10, and wmp=12
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Fig. 3 Relation of the resonant frequency vs, the permittivity
of MNG material when 1 =3, axp =10, and ay =12
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Fig. 4 Relation of the resonant frequency vs. the frequency
of electric plasmon when e, =4, g1 =3, and wm =12
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Fig 5 Relation of the resonant frequency vs. the frequency

of magnetic plasmon when & =4, g1 =3, and we, =10
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Design of Double Telecentric System Based on Machine Vision Measurement
LIN Feng

( School of Physics and Opto-Eletronics Technology, Fujian Normal University, Fuzhou 350007, China )

Abstract Using the specifications of TVM150/11/0. 1 telecentric lens from Carl Zeiss as the reference, a large field double
telecentric optical system is designed, which satisfies the requirements for the non-contact precision metrology in machine vi-
sion. A near-symmetric configuration is adopted to realize a double telecentric system featuring long working distance (160
mm), large field (object side field is 150 mm) , very low distortion (less than single pixel), high resolution (MTF >>0. 3 at
200 lp/mm for full field region of the 2/3” CCD sensor) with excellent control of distortion lateral color. Through the analy-
sis of individual element’s decentration on the distortion and decentering control of critical elements, the measurement errors
introduced during lens fabrication process are effectively contained. The approach adopted provides a valuable theoretical
guidance for the mass production,

Key words machine vision; telecentric system; optical design; non-contact measurement; large field
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Design of a Band-Pass Filter Based on

Single-Negative Metamaterials Pair Structure
WANG Zheng-ping' ZHANG Zhen-hui"? YANG Wei!

( 1 Science School, Harbin Engineering University, Harbin 150001, China;
2 Major Laboratories of Integrated Circuits, Heilongjiang University, Harbin 150080, China )

Abstract The design principle of a band-pass filter based on single-negative metamaterials pair structure is proposed in this
paper. The expression of the resonance frequency of this kind of band-pass filter is given. The relations among the resonance
frequency, band width of the band-pass filter and their deciding factors are calculated and discussed. The results reported
here may offer the basis for the design theory and method of single-negative metamaterial pair band-pass filter. The investi-
gation results show that the band-pass filter made of single-negative metamaterials pair can indeed be achieved. Five factors
such as the permeability s of the ENG layer, the permittivity e, of the MNG layer, the electric plasma frequency we s the
magnetic plasma frequency wm, , and the thickness ratio a of the two layers will determine the center frequency. The thick-
nesses of the two layers and the ratio between them will decide the band width of the band-pass filter. It is hoped that the re-
sults reported in this article may offer some references for the researchers and designers who are engaged in the area of meta-
materials microwave devices.

Key words metamaterials; microwave devices; band-pass filter; band width
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