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Fig.1 Flow chart of pearl images preprocessing in multi-view
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Fig.2 Schematic diagram of pearl fusion
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Tab.1 Results of pearl’s luster detection
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Tab.2 Results of pearl’s chroma uniformity detection
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Tab.3 Results of pearl’s luster uniformity detection
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Fig.7 H value histogram of five views pearl images

RIAE ok — KL B A G I 45 SR AR (R A7 A I 5
JE R PP AL R e 3 R AT Al — A A 0 45 2R 9 S

SrRIETR S B BRI AR B R4 .
KT B HICH R S5 BE T, A0 T 2 33
B E T O AR EARFOET

YEANERIA . AHLI I _E AR g 2 BRIE AR R Ot
T B A RO 136 2 2 A I 25 SR AR, Rl 7R T
5 W AR HE A 30 4 A9 2 2R BRI RS DF 2R Y



282 & ol HLOM ¥ R 20144

e G0 ASCUULH T —F 2 5k 40 L% 5 065 PDF fs
B R TR R AL IR P AP
e T L 0 1 2 R 5, R AR A £ R
e SR 7 0 R R 1 3071 R — 3K T
- S
4 i

(1) A7 251 € T 3 7 1 0 35 8 A4 15 2
PR T 5 350 I S 26 B 34643, O 1K 35k
R | FH T B Rl 2 X PR 29 € K 7 (R
e AR R RS HE 0 ELAT e O S PR
(2) %IV R I, B3 T 4L 19 08 1% i
St TR IE 1 2 B 05 1E 55— 1 €05 55 060 i i
LR AT SR T T B R R
(3) % BRI 055 Bk €615 O 7% J% 450 51 JE F
2, R U 5 JE KB 3R 1 DR
WLATHG S WA (R T2 DB IS P07 5 4 R A
O B BROL I LRI 2 55 T W, fil 5 DF 422 5 10 22 2k G 2 AT B 4 T A9 A AR A
Fig.9 Main user interface of pearl’s luster detection system PR T A R M 32 =5 T BBk 3 5 F0AG: T kS B

K8 BERGERIN RS

Fig.8 Main user interface of pearl’s color detection system

St |

2 % X W

B AR, F LS LT HIS SO AW SRGE 5 72 (1] Rk T %54 ,2008 ,24(8) :284 - 287.

Li Ge, Li Bin, Wang Ying, et al. Method for classification of pearl color based on HIS model[ J]. Transactions of the CSAE, 2008,
24(8) :284 —287. (in Chinese)

AR AR, £ A2 A LT HSLAR AL BROGIE R p e 5 i [ T]. A0l MUBE 2% 4 ,2008 ,39(6) 1113 - 117.

Li Ge, Li Bin, Wang Ying, et al. Classification method of pearl luster degree based on HSL[ J]. Transactions of the Chinese Society
for Agricultural Machinery, 2008, 39(6) :113 —117. (in Chinese)

L, L BEOR RO E AR [T R LI A ik ,2008,39(7) 1129 - 132.

Li Ge, Li Bin, Wang Ying, et al. Pearl shape recognition based on computer vision [ J]. Transactions of the Chinese Society for
Agricultural Machinery, 2008,39(7) :129 - 132. (in Chinese)

YV, N SN SR TR Z WAL B SRR A & [T]. RALHL =4z, 2014, 45(1) :288 -
292,280.

Tang Yiping, Xia Shaojie, Feng Yijun, et al. Pearl online detecting and grading device based on monocular multi-view machine
vision[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2014, 45(1) :288 -292,280. (in Chinese)

David A, Forsyth, Jean Ponce. i1 HLAL 5 — R IATTE IM ] bR E, £ 2,3 dat T ol Bk , 2004,

Keisuke T, Yoshinori K, Naoki I. llluminant color estimation using a polarizing filter and its application to color correction[ C] // Hi
FIEMGE (52 218 30 (H ) D-11,2001, 84(3) : 480 —487.

Judd D B, Macadam D L, Wyszecki G. Spectral distribution of typical daylight as function of correlated color temperature[ J].
Journal of the Optical Society of America, 1964, 54(8) . 1031 — 1040.

Takebe K, Nakauchi S, Usui S. A computational model for color constancy by separating reflectance and illuminance edges within a
scene[ J|. Neural Networks, 1996, 9(8) . 1405 - 1415.

ZEIE W R TR R 4 A S A R BRI D [T IR TR 53T, 2007, 28(9) : 2083 -2085.

Li Han, Niu Jizhen, Guo He. Automatic seamless image mosaic method based on feature points[ J]. Computer Engineering and

Design, 2007, 28(9) : 2083 -2085. (in Chinese)

10 B7 4, B A X 4, 45 — Bl T IR SRR IEHG T 510 A shHE P 5k 1] P EEREDE 24K, 2007, 12(10) : 1861 -

1864.

Zhao Wanjin, Gong Shengrong, Liu Quan, et al. An auto-sorting arithmetic for image sequence used in image mosaics|[]J].
Journal of Image and Graphics, 2007, 12(10) : 1861 - 1864. (in Chinese)

Dowlati M, Guardia M, Mohtasebi S S. Application of machine-vision techniques to fish-quality assessment[ J]. TrAC-trends in
Analytical Chemistry, 2012, 40, 168 - 179.

12 Kita Y. Special section on machine vision and its applications: foreword [ J]. IEICE Transactions on Information and Systems,



5 43 W—F G HT R E Z A A B R R 283

13

15

2012,E95D(7) . 1721.

Lorente D, Aleixos N, Gomez-Sanchis J, et al. Recent advances and applications of hyperspectral imaging for fruit and vegetable
quality assessment[ J]. Food and Bioprocess Technology, 2012, 5(4) . 1121 —1142.

Tian Yuanyuan, Liu Siyang, Tan Qingchang. Application of detecting part’s size online based on machine vision[ C] // 2012
International Conference on Future Energy, Environment and Materials, 2012; 1948 —1956.

Wang Yan, Tian Subo, Li Chungiu. Application of machine vision in grading and identification of grafting seedlings[ C] //2nd

International Conference on Advances in Materials and Manufacturing Processes, 2011 1705 - 1708.

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



