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Analysis of Singularity and Redundantly Control
of Parallel Manipulators
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Abstract This paper analyses the various singular configurations of parallel manipulators using differential geometry. In order to
perform an effect control of parallel manipulators at singularity an over-control method is discussed. Finally this paper tests the over-ac-
tuated PD strategy on the two degree-of-freedom planar parallel robot and simulations verify the method proposed.
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Fig.1 The relations between the various spaces in parallel manipulators
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Fig.2  The 2-DOF planar parallel manipulator and its various singularities
a Configuration singularity b Actuate singularity ¢ End-effector singularity
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Fig.3  The tracking error of over-actuated control in
actuated joint space
PD

C.
21-26.
1990 6 3 281-290.
1989 8 5 45-56.
1998 15 1 43-55.

J . Mech. Mach. Theory 1998





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200202021.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%ad%a6%e5%bf%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%9c%a3%e6%80%a1%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b3%bd%e6%b9%98%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e6%9c%ba%e7%94%b5%e5%b7%a5%e7%a8%8b%e4%b8%8e%e8%87%aa%e5%8a%a8%e5%8c%96%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%a6%99%e6%b8%af%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e7%94%b5%e6%b0%94%e4%b8%8e%e7%94%b5%e5%ad%90%e5%b7%a5%e7%a8%8b%e7%b3%bb%2c%e9%a6%99%e6%b8%af%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%a6%99%e6%b8%af%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%e7%94%b5%e6%b0%94%e4%b8%8e%e7%94%b5%e5%ad%90%e5%b7%a5%e7%a8%8b%e7%b3%bb%2c%e9%a6%99%e6%b8%af%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Vincent+K+C%3bImme+E+U%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gosselin+C+M%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0211851213.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Merlet+J+P%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200202021%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HaoF%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ021222811.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Collins+C+L%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ025687453.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ025687453.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%ae%87%e5%88%97%3b%e5%90%b4%e5%ad%a6%e5%bf%a0%3b%e6%9d%8e%e5%9c%a3%e6%80%a1%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200101010.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liu+G+F%3bWu+Y+L%3bLi+Z+X%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLHY_NSTL_HY.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%96%b0%e5%8d%8e%3b%e5%bd%ad%e5%95%86%e8%b4%a4%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_jxgcxb200005008.aspx
http://c.g.wanfangdata.com.cn/periodical-jxgcxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e8%80%80%e6%ac%a3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%9b%e7%88%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Yao-xin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CONG+Shuang%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xtfzxb200510039&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xtfzxb200510039.aspx
http://c.g.wanfangdata.com.cn/periodical-xtfzxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%ad%a6%e5%bf%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b3%bd%e6%b9%98%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gfkjdxxb200406012&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200406012.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%99%bd%e5%bf%97%e5%af%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e5%85%88%e5%9b%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e4%ba%94%e4%b8%80%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22BAI+Zhi-fu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HAN+Xian-guo%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Wu-yi%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hkxb200604037&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hkxb200604037.aspx
http://c.g.wanfangdata.com.cn/periodical-hkxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%ad%a6%e5%bf%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%86%a0%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b3%bd%e6%b9%98%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_jxgcxb200404005&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_jxgcxb200404005.aspx
http://c.g.wanfangdata.com.cn/periodical-jxgcxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%ad%a6%e5%bf%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%86%a0%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b3%bd%e6%b9%98%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SHEN+Hui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WU+Xu-Zhong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Guan-Feng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Ze-Xiang%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zdhxb200304012&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zdhxb200304012.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zdhxb200304012&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zdhxb200304012.aspx
http://c.g.wanfangdata.com.cn/periodical-zdhxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e4%bf%9d%e5%9d%a4%22+DBID%3aWF_XW
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Thesis_Y1113933&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Thesis_Y1113933.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%ad%a6%e5%bf%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%86%a0%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b3%bd%e6%b9%98%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zdhxb200403002&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zdhxb200403002.aspx
http://c.g.wanfangdata.com.cn/periodical-zdhxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e5%ad%90%e7%ba%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%b1%a5%e4%b8%ad%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e6%99%93%e4%b8%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%b2%e6%a0%8b%e5%8d%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xu+Zihong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ma+L%c3%bczhong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ma+Xiaoli%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhong+Donghua%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgjxgc200811018&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zgjxgc200811018.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_zgjxgc200811018&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_zgjxgc200811018.aspx
http://c.g.wanfangdata.com.cn/periodical-zgjxgc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%ad%a6%e5%bf%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b3%bd%e6%b9%98%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200406012.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%ad%a6%e5%bf%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b3%bd%e6%b9%98%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200205009.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e5%ad%a6%e5%bf%a0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%86%a0%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%b3%bd%e6%b9%98%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zdhxb200304012.aspx
http://c.g.wanfangdata.com.cn/periodical-zdhxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a9%e6%9d%be%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y724981.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%b4%e7%88%b1%e7%8e%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%b8%ad%e5%8d%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_sdjcxy200702018.aspx
http://c.g.wanfangdata.com.cn/periodical-sdjcxy.aspx



http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%ac%a3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y858771.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%8d%ab%e8%bf%9b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y788509.aspx
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200202021.aspx

