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We proposed a noncontact concurrent monitoring method for measurements of tire in-plane strain
and out-of-plane displacement (rolling radius) by embedding a CCD camera on wheel rim. By
combining digital image correlation method and spotlight projection, in-plane and out-of-plan
displacement can be obtained from one image taken by a single camera. The proposed system was
applied to automobile radial tires and it was proved to be able to measure rolling radius and
in-plane strain distribution with high accuracy.
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Fig.1 Non-contact 3D deformation measurements
for intelligent tires.
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Fig. 2 Schematic diagram of shot image for
combinational method using DICM and spotlight
projection.
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Fig. 3 Relation between locations of spotlight on
the object and image sensor.
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Fig.4 Experimental setup for in-plane strain and
out-of-plane displacement measurement of tire.
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Fig.5 Comparison of proposed method and laser
displacement sensor result of out-of-plane
displacement of tire.
[*x10°]
2000

1600 |
1200 r

=
<
S
=
wn

800 r

400 | — Strain gauge

— Proposed method

0

0 5 10 15 20
Stroke [mm]

Fig.6 Comparison of proposed method and strain
gauge result of in-plane strain of tire.
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Fig.7 Incremental strain distribution of ground
plane of tire measured using strain gauge.
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Fig.8 Strain distribution of ground plane of tire
measured by combinational method using DICM
and spotlight projection.
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