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Dimensional Inspection of an Automotive Body
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Abstract

With recent increase of a high class and high
quality cars, there is a great demand for more
sophisticated inspection in automobile manufac-
turing industry. In the manufacturing process,
three dimensional inspection is required for
automotive body panels, white-bodies before
painting and finished-bodies after painting.

An algorithm for the inspection of automotive
body panel dimensions using a three-dimensional
(3-D) vision sensor has been developed. The slit
light of the 3-D vision sensor is projected onto a
body panel and the reference block which gives

reference coordinates. In order to measure the

gap and flushness between the panel and the
block, this algorithm discriminates the form of
an edge of a cut off or bent panel and estimates
the edge of the panel by fitting a circle.

A pulse-controlled 3-D vision sensor and an
algorithm for the inspection of finished-body
dimensions using this sensor have been developed.
This 3-D vision sensor controls both intensity
level and time of the projected slit light pulse
in order to measure finished-body dimensions
with various reflectances. This report describes
these newly developed methods and the perfor-

mance of the inspection system based on the methods.
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Fig. 1 Automotive body panel.
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Fig. 6 Block diagram of 3-D vision sensor.
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Fig. 7 Photograph of 3-D vision sensor.

Table 1 Performance of 3-D vision sensor.

Stand-off distance 80mm

Measuring area 30 (y) X £10 (2) mm
Measuring point 484points
Measuring accuracy +0. lmm
Measuring time 33. 3ms/484points
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Fig. 10 Flow chart of the inspecting procedure.
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Fig. 12 Measured error : (a) Gap, (b) Flushness.

Table 2 Performance of the inspection system.

Kind of panels
Measuring area

Measuring accuracy

Measuring time

30kinds

Gap:.: 1~ 8 mm,

Flushness . —4 ~ 4 mm

Gap . 0. 30mm,

Flushness . 0. 15mm

5 s/point

(Positioning : 4s,
Processing : 1s)
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Table 3 Performance of pulse-controlled 3-D vision
Sensor.

Stand-off distance 80mm

Measuring area 30(y) X £10{(z) mm
Measuring point 484points
Measuring accuracy | +0.1lmm

33. 3ms/484points
1/30~1/1500s

1 ~1/15000

Measuring time
Projecting time

Projected slit light
power ratio
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Fig. 18 Experimental system photograph.
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Fig. 20 Measured error : (a) Gap, (b) Flushness.

Table 4 Performance of the experimental system.

Boday color White~ Black
Measuring area Gap:. 2~ 7mm,
Flushness : —3 ~ 3 mm
Measuring accuracy Gap . £0. 30mm,
Flushness . £0.22mm
Measuring time 1. 2s/point
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