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2D Path Optimization for Flexible Needle Based on Combination of Multiform Paths
Zhao Yanjiang' Zhang Yanhua’ Chen Hao' Zhang Yongde' Yan Yu®
1. Harbin University of Science and Technology,Harbin, 150080
2. Harbin Medical University, Harbin, 150081
3. Thomas Jefferson University, Philadelphia, PA19107, USA

Abstract; Aiming at the path optimization of bevel tip flexible needle in 2D tissue, firstly, the Uni-
cycle kinematic model was introduced for the needle,and then the forward kinematics was calculated
using screw theory and product of exponentials formula. The feasibility of linear path was proved
through kinematic calculation. On the basis of the kinematic model, the path styles were analyzed,and
a novel path planning algorithm was proposed based on combination of the multiform paths,and the
objective function was established taking account of the optimization of needle insertion pose. Then the
optimal calculation and simulation were performed under the environments with and without obstacles
respectively. Simulation results show that this algorithm effectively makes the needle steer clear of ob-
stacles and reaches the target precisely,and guarantees the optimal path,which usually contains a line-
ar path with control degree of 2 in common cliniol conditions.

Key words: flexible needle;screw theory;path optimization; minimally invasive surgery
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Research on Self — centering Control Method of Cylindricity Measuring Instrument
Zhang Rui  Lu Haorui Zhang Linna Zheng Peng
Zhengzhou University, Zhengzhou, 450046

Abstract: This paper put forwards a new self —centering control algorithm by analyzing the princi-
ples of worktable adjustment based on that the section of angled cylinder is ellipse and put forwards
two centering adjustment methods based on the differences of adjusting movements. Then the charac-
teristic parameters of the elliptic by analyzing the spectrum were extracted. The algorithm software
was finished by Labview. The simulation results show that the algorithm has features as short time,
high precision and more efficiency.

Key words: self —centering control; Labview; cylindricity measuring instrument;spectrum analy-
sis
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