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Fig. 1 Multi-shelled dielectric model of spherical cell
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Fig.2  Circuit model of cell subjected to

pulsed electric field
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potential ( Bode plot)
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Fig. 4 Influence of pulsed electric field frequnence

on transmemrance potentials
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Fig.5 Influence of electric field width on

transmemrance potentials
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transmemrance potentials
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Tab.2 Effect of extremely low frequency pulse electric

field on shoot and root length of mung beans
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Evaluation of Pearl Quality Based on Monocular Multi-view
Machine Vision

Tang Yiping Xia Shaojie Li Chenrong Zhu Zhiliang Chen Xinfeng Feng Yijun
( College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract; In order to evaluate pearl color and luster, a monocular multi-view imaging device was
designed by placing a HD camera in front of a symmetric bucket cavity body which constituted by the
multiple pieces of plane mirror. The device could achieve the pearl’ s surface images taken from five
different perspectives. Then image processing was used to fuse the five pearl images and achieve a new
image which contained the pearl’ s whole surface. After that, a pearl’ s region was divided into highlight
areas and bright area, then the characteristic parameter of color was picked-up from bright area and the
characteristic parameter of luster from highlight area. Finally, the feature fusion was used to determine
the quality of the pearl. The experimental results showed that the monocular multi-view machine vision
device could obtain the entire surface of the pearl in the same color system, and accomplish the real-time
detection and grading for pearl’s color, luster and uniformity.

Key words: Pearl Quality detection Machine vision Monocular multi-view Image fusion
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Biological Effects of Pulsed Electric Field Based on
Multi-shelled Dielectric Model of Spherical Cell

Zhang Xiaohui' Zhang Zhixia’ Li Yanzhen' Ma Hongbiao3 Zhang Hongwei' Liu Wufeng'
(1. College of Electrical Engineering, Henan University of Technology, Zhengzhou 450001, China
2. School of Information Engineering, Henan Institute of Science and Technology, Xinxiang 453003, China
3. Xinke College, Henan Institute of Science and Technology, Xinxiang 453003, China
4. The 27th Research Institute of China Electronics Technology Group Corporation, Zhengzhou 450047, China)

Abstract: In order to determine the electric parameters of pulsed electric field( PEF) biological effects,
we researched the response of the equivalent circuit model in the PEF based on multi-shelled dielectric
model of spherical cell. The simulation of the transfer function revealed that the cell outer membrane had
low-pass filter characteristic and the inner membrane had band-pass filter characteristic. Time domain
characteristic of transmembrane potentials on cell outer membrane showed that the pulsed electric field,
which had less than 2. 83 Hz of PEF frequency, more than 69. 7 kV/m of PEF electric field intensity, and
ms/ s class of pulse width, could produce reversible electroporation on cell outer membrane. Extremely
low frequency pulsed electric field of 100 kV/m, 1 Hz and 80 ms was used to treat germinating mung
beans seedling. It was found that the seed germination process was significantly promoted : on the 4th day
of germination, and the shoot length and root length of germinating mung beans seed increased by 65. 8%
and 80.2% respectively compared with those of the control group.

Key words: Palused electric field Biological Cell multi-shelled dielectric model ~ Simulation



