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OPTICAL WHEEL EVALUATION

segment, Wherein a length of the rail segment includes at least
one circumference of the Wheel; obtaining image data for the
rail Wheel as it moves along the rail segment; and measuring

REFERENCE TO RELATED APPLICATION

at least one attribute of the rail Wheel based on the image data.

The current application claims the bene?t of US. Provi

A fourth aspect of the invention provides a system for
evaluating a rail Wheel, the system comprising: means for
illuminating a rail segment, Wherein a length of the rail seg

sional Application No. 60/717,263, ?led on Sep. 16, 2005,
Which is hereby incorporated herein by reference.

ment includes at least one circumference of the Wheel; means

BACKGROUND OF THE INVENTION

for obtaining image data for the rail Wheel as it moves along
the rail segment; and means for measuring at least one
attribute of the rail Wheel based on the image data.
A ?fth aspect of the invention provides a business method

1. Technical Field
The invention relates generally to the evaluation of a Wheel,
and more speci?cally, to a solution for optically measuring
the Wheel.

for evaluating a Wheel, the business method comprising man
aging a computer infrastructure that performs one or more of

2. Background Art

the steps described herein; and receiving payment based on

Current Wheel measurement solutions, such as those

the managing step.

described in US. Pat. No. 5,636,026 entitled “Method and
System for Contactless Measurement of Railroad Wheel
Characteristics” and US. Pat. No. 6,768,551 entitled “Con
tactless Wheel Measurement System and Method”, both of

A sixth aspect of the invention provides a method of gen

erating a system for evaluating a Wheel, the method compris

ing: obtaining a computer infrastructure; and deploying
20

Which are hereby incorporated herein by reference, effec

herein to the computer infrastructure.
The illustrative aspects of the present invention are

tively measure various attributes of a Wheel. For example,
When measuring a rail Wheel, attributes such as the rim thick

ness, the ?ange thickness, the ?ange height, the reference
groove diameter (When available), the Wheel diameter and the

means for performing one or more of the steps described

designed to solve the problems herein described and other
25

problems not discussed, Which are discoverable by a skilled
artisan.

Wheel angle of attack, can be measured to ensure that contin

ued operation of the Wheel remains safe.
HoWever, to date, these solutions do not provide an effec
tive solution for measuring other Wheel attributes, such as a
pro?le of the tread surface, that may be used to determine
other defects that may impact the operable status of the Wheel.
For example, a Wheel may not be desirable for continued
operation if it: includes a ?at spot; is suf?ciently out-of-round
(e.g., elliptical shape); includes one or more gouges, cracks,
and/or shelled areas; and/or the like. To this extent, a need
exists for an improved optical evaluation solution that can

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features of this invention Will be more
30

the various aspects of the invention taken in conjunction With

the accompanying draWings in Which:
35

accurately measure one or more of these Wheel attributes.

SUMMARY OF THE INVENTION
40

The invention provides a solution for optically evaluating a
Wheel along at least one circumference of the Wheel. Image
data is obtained While the Wheel moves along a path having a
length of at least one circumference of the Wheel. The path
and/ or Wheel can be illuminated to enhance the resulting
image data. One or more attributes of the Wheel are measured
based on the image data. The attributes can then be used to

45

detect one or more defects in the Wheel. In one embodiment,

the Wheel is a rail Wheel, and a rail segment is illuminated.
The rail can be specially con?gured to enhance a contrast
betWeen the rail and the rail Wheel and/or to provide a con
sistent path for the rail Wheel to travel.
A ?rst aspect of the invention provides a method of evalu

50

ating a Wheel, the method comprising: illuminating a path of
the Wheel, Wherein a length of the path includes at least one

55

circumference of the Wheel; obtaining image data for the
Wheel as it moves along the path; and measuring at least one
attribute of the Wheel based on the image data.
A second aspect of the invention provides a system for

evaluating a Wheel, the system comprising: means for illumi
nating a path of the Wheel, Wherein a length of the path

FIGS. 8A-B shoW side and top vieWs, respectively, of an
illustrative cylindrical lens according to an embodiment of
the invention.
FIG. 9 shoWs an illustrative image generated using the
cylindrical lens of FIGS. 8A-B.
FIG. 10 shoWs an illustrative optical arrangement accord
ing to an embodiment of the invention.
FIGS. llA-B shoW various illustrative locations at Which a

60

FIGS. 12A-D shoW hoW intersection height lines can be
compared betWeen images of a rail Wheel.
FIGS. 13A-B shoW one solution for determining a siZe/

severity of the out-of-round defect.

obtaining image data for the Wheel as it moves along the path;

ating a rail Wheel, the method comprising: illuminating a rail

FIG. 1 shoWs a schematic vieW of an illustrative environ
ment for evaluating a Wheel according to an embodiment of
the invention.
FIG. 2 shoWs a partial cross-section vieW of an illustrative
rail Wheel.
FIG. 3A-C shoW various illustrative defects of a rail Wheel.
FIG. 4 shoWs a perspective vieW of an illustrative environ
ment for evaluating rail Wheels according to an embodiment
of the invention.
FIG. 5 shoWs a side vieW of a portion of the illustrative
environment of FIG. 4.
FIG. 6 shoWs an illustrative illumination con?guration for
obtaining image data for a rail Wheel and a rail according to an
embodiment of the invention.
FIG. 7 shoWs an alternative illumination con?guration for
obtaining image data for a rail Wheel and a rail according to an
embodiment of the invention.

rail Wheel may be imaged.

includes at least one circumference of the Wheel; means for

and means for measuring at least one attribute of the Wheel
based on the image data.
A third aspect of the invention provides a method of evalu

readily understood from the folloWing detailed description of

FIGS. 14A-B shoW a rail and ties When supporting a rail
65

Wheel of a standard load during normal operation.
FIG. 15 shoWs an illustrative measurement platform
according to an embodiment of the invention.

