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Comparison of 2D and 3D Model for Calculations of Electric — field Intensity

ZHANG Jian — Hua, TIAN Chang — hui,FAN Qi, MO Wei - dong
( Science Institute, Air Force Engineering University , Xi’an 710051, China)

Abstract : The electron emission of a carbon nanotube — field emission display mainly depends on the electric field
intensity of carbon nanotubes tip. So the accurate calculation of the electric field intensity of carbon nanotubes tip is
very important for the development of carbon nanotube — field emission display. In calculating the electric field in—
tensity in a carbon nanotube — field emission display, the field emission model of carbon nanotubes cathode have
been simplified as 2D model in many reports for increasing the computation efficiency. To compare and analyze the
differences between the calculated results obtained by using 2D and 3D models, single carbon nanotube 2D model,
single carbon nanotube and single carbon nano — wall 3D models are constructed respectively, and the finite ele—
ment simulation software Ansoft Maxwell is used. The calculated results indicate that 2D model field emission of
carbon nanotubes cathode expresses the actual field emission of carbon nano —wall cathode, not the actual field e—
mission of carbon nanotubes cathode. The electric field intensity of single carbon nanotube tip calculated by 2D
model is only about 1/4 of actual electric field intensity of 3D carbon nanotube tip.

Key words : carbon nanotube ; field emission; electric field intensity

(L% 59 W)
An Image Segmentation Method Based on Improved Watershed Algorithm

ZHANG Xiao —yan, LIU Zhen —xia, ZHU Zi - jian

( Telecommunication Engineering Institute, Air Force Engineering University, Xi’an 710077, China)

Abstract : To overcome the shortcomings such as the existence of over — segmentation in and the great influence of
noise on the traditional watershed segmentation, an improved novel watershed image segmentation method is pro—
posed. Firstly, the open — close reconstruction filter is adopted to remove the image noise. Secondly, multi — scale
structure elements are used to calculate morphological gradient which can overcome the shortcomings of other con—
ventional gradient operators and produce a gradient map suitable for watershed segmentation. Furthermore, the mor—
phological gradient is modified by viscous morphological operators to remove the most irregular local minimums. Af-
ter the standard watershed transforming, the region merging method based on neighbor regions edge value is em-—
ployed to improve the segmentation result. Experiments show that this method can not only effectively remove the
noise but also avoid the over — segmentation of watershed and preserve the positions of regional contours.

Key words : watershed ; open — close reconstruction filter; gradient modification ; viscous morphological operation



