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Minimizing constraint equation energy extracts
axis of 3D blood vessel images

Wang Yongsheng Li Junli Chen Shuang
( Digital Technology and Software Application Institute of Information College of Ningbo University Ningbo 315211 China)

Abstract: Axis extraction of three-dimensional blood vessel images is the first and most important step in quantifying blood
vessel. A dynamic method of extracting axis of three-dimensional blood vessel images was proposed. Firstly the energy
constraint equations has been constructed the initial skeleton curve of blood vessel images obtained by thinning algorithm or
artificial constructing method keeps the approximation location of the axis of blood vessels under energy constraint equations
and along the distance field gradient direction of blood vessel images. When the equation energy reaches a minimum value
the initial skeleton is also fixed in the axis position at this time. Experimental results show that the position of the blood
vessels axis extracted by this method is accurate and the axis preserves topology and connectivity.
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Fig. 1 The artificial constructing initial skeleton curves
° on the vessel models surface
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Fig.2 The distance field and its gradient of a 2D image
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Fig.3 Blood vessel skeleton curves
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Fig.6 Three artificial 3D blood vessel constructing models
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Fig.7 The initial skeleton curves of vessel models

| by thinning algorithm
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Fig. 8 The initial skeleton curves of vessel models by

artificial constructing method
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Fig.9 The axis of vessel models by thinning algorithm
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Fig. 10 The axis of vessel models by
artificial constructing method
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Tab.1 The axis data of extracting vessel models by two methods
3 X
/s /s
680 x480 x25 88 661 5.719 284 2.243
680 x480 x24 66 058 4.484 206 2.016
320 x 240 x46 33 202 2.250 379 1.437
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Fig. 11  Extraction axis of the real blood vessels
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