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Three Dimensional Profile Measurement System for Tire Surface using
Ultra High Speed Image Processing Camera
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We have developed a new three dimensional’ geometry system” for tires that measures the height profile
on a tire surface. So far, geometry systems for tires of trucks and buses have been difficult to develop, since
it requires twice as large view-size and twice as high capture speed compared with that for passenger car
tires. We have developed an ultra high speed image processing camera incorporating a CMOS image sensor
and an FPGA chip, which has been applied for use with commercial tires of trucks and buses. Using a
prototype sensor (camera and laser light source), view-size of 160mm, capture speed of 4,096 frame/second,
and measurement reproducibility of 20 micrometers or less are experimentally confirmed, which match the

specifications required for the system.
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Fig. 1 Principle of light section method
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Fig. 2 Example of tire measuring
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Fig. 3 Optical arrangement of regular reflectance by light section
method
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Fig. 4 Optical arrangement of multiple light sources by light section method
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Fig. 5 Block diagram of image-processing board
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Fig. 6 Pipeline processing
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Fig. 7 Sub-pixel processing
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Fig. 8 Prototype sensors
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Fig.10 Result of measuring tire in one rotation
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Fig.11 Measurement repeatability of concave defect profile
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Fig.12 Prototype sensor for passenger car tires
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