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Measurement of 3D Shape of Fastener using Camera and Slit Laser
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The measurement of 3D shape is important in inspecting the quality of product. In this paper, we
present a 3D shape measurement system of fastener using a camera and a slit laser. Calibration
structure with slits is used in the extrinsic calibration of the camera and laser. The pose of the
camera and laser is computed under the same world coordinate system in the calibration
structure. Reflection of laser light on the metal surface causes many difficulties in the robust
detection of them on image. We overcome this difficulty by using color and dynamic
programming. Motor stage is used to rotate the fastener to recover the whole 3D shape of the

surface of it.
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Fig. 1 Projection of a point under pin-hole assumption

of camera
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Fig.2 Computation of the pose of laser using
calibration structure with slits

Fig. 3 Computation of 3D coordinate by finding
crossing point between a line and a plane
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Calibration
structure

Fig. 4 3D measurement system consisted of a camera
and a slit laser
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(a) Front side

(b) Back side

Fig. 5 Computation of laser pose using calibration
structure with slits

Fig. 6 Control points used for the evaluation of the
accuracy of 3D measurement
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Fig. 7 Rotation of the fastener using a motor

Fig. 8 Original images captured by camera

Fig. 9 Result of detecting laser contour on images
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(b) Laser framer reference

Fig. 10 3D shape of fastener’s section
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