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Registration Technology of Dense Point Cloud of Turbine Blade Based on

Positioning Feature Point
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[ABSTRACT] According to the registration prob-

lem of the cone beam CT detection point cloud data and
computer aided design model of hollow turbine blade, a
registration method of feature points based on the location
of the blade cone beam CT point cloud model is proposed.
First the point cloud data and computer aided design model
is pre-registrated, and then hollow turbine blade design
positioning characteristic points need to find, finally, the
corresponding datum points of point cloud data are found
according to the design positioning characteristic points,
their coordinate systems are established, geometric trans-
formation is made according to the coordinate systems,
iterative until the maximum error meets the requirements,
the accurate registration is completed. The experimental
results show that this method realizes the cone beam CT
point cloud model registration positioning well, can meet
the actual requirements of the production.
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Fig.1 Corresponding control points of pre-registration
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Fig.2 Establishment of coordiante system of CAD model and
measurement model
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Fig.3 Result of pre-registration and error analysis
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Fig.4 Average error between iterative steps and 6 group
positioning points
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Fig.5 Deviation cloud charts of STL model and CAD model of
registrated blade
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Fig.6 Initial position of CT experimental model
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Fig.7 Position of CT experimental model after pre-registration
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Fig.8 Deviation cloud chart of CT experimental model and
CAD model of blade after registration
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