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RAIL VEHICLE IDENTIFICATION AND 
PROCESSING 

REFERENCE TO PRIOR APPLICATIONS 

[0001] The current application claims the bene?t of co 
pending US. Provisional Application No. 60/935,575, titled 
“Description of a system, method, and device for safety and 
maintenance of rolling stock in a ‘hump yard’ or other cen 
traliZed railWay environments”, Which Was ?led on 20 Aug. 
2007, and Which is hereby incorporated by reference. Aspects 
of the disclosure are related to US. Utility patent application 
Ser. No. 12/043,357, titled “Rail vehicle Identi?cation and 
processing”, Which Was ?led on 6 Mar. 2008, and Which is 
hereby incorporated by reference. 

TECHNICAL FIELD 

[0002] The disclosure relates generally to processing rail 
vehicles, and more particularly, to identifying, acquiring data 
for, and processing individual rail vehicles. 

BACKGROUND ART 

[0003] During use, railroad Wheels are subjected to high, 
long-term stresses. Despite being made of high-quality steel, 
the stresses cause the Wheels to become Worn over a long 
period of operation. Without maintenance, a Wheel can 
become too thin or otherWise no longer of the correct geom 
etry. Further, the Wheels may develop other defects, such as, 
for example, a “slid ?at” or “?at spot”, Which is caused by 
locking the Wheels With the brakes in an attempt to stop. 
[0004] The Wheels of railroad cars and locomotives cannot 
turn differentially since they are af?xed to solid axles. As a 
result, any difference betWeen the shape and/or siZe of the 
Wheels on either side of a car/locomotive can cause a ten 

dency to turn, leading to an increased possibility of derail 
ment. Therefore, it is important to periodically inspect the 
Wheels on railroad cars and locomotives to ensure that they 
remain safe to operate, both as an individual Wheel and as a 
pair of Wheels on the same axle. 

[0005] The use of a J-shaped, steel Wheel gauge is a com 
mon approach to inspecting rail Wheels. In this approach, an 
inspector manually places the gauge on the Wheel, ensures 
contact With all relevant portions of the Wheel, reads the 
measurements from marked scales on the gauge, and manu 
ally enters the data. Similarly, an electronic Wheel gauge can 
be used, Which performs some of the functions automatically, 
thereby improving accuracy and reducing the overall time 
spent measuring the Wheels. Various illustrative embodi 
ments of handheld electronic Wheel gauges are shoWn and 
described in US. Pat. No. 4,904,939, US. Patent Application 
Publication No. 2005/ 0259273, and US. Patent Application 
Publication No. 2007/0075192, each of Which is incorporated 
by reference. In both approaches, the inspection is carried out 
by hand, on one Wheel at a time, on a stationary train. To 
address this limitation, a number of approaches seek to mea 
sure rolling stock Wheels While they are in motion, detect 
various defects through the measurements, and record the 
associated data in an automated fashion. Various illustrative 
embodiments of such measurement solutions are shoWn and 
describedinU.S. Pat. No. 5,636,026, US. Pat. No. 6,768,551, 
US. Pat. No. 6,523,411, and US. Patent Application Publi 
cation No. 2007/0064244, each of Which is incorporated by 
reference. 
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[0006] Frequently, rail Wheels are inspected at a classi?ca 
tion yard (e.g., hump yard, ?at-shunted yard, gravity yard, 
and/or the like). For example, an incoming train may be 
halted While one or more cars are manually inspected. Often, 
due to time constraints, only a feW cars are actually inspected 
and/or the inspection is only cursory (e.g., visual inspection). 
Subsequently, the cars on the incoming train are classi?ed and 
routed to corresponding tracks for inclusion on an outgoing 
train. The classi?cation is performed based on a destination 
for each car. Once an outgoing train is assembled, one or more 
cars may be manually (e.g., visually) inspected along With an 
inspection of the brakes for the train. Subsequently, the train 
Will leave the classi?cation yard for the next destination. 

SUMMARY OF THE INVENTION 

[0007] The inventors recogniZe, among other things, a need 
for a solution that improves and/ or provides the detection of 
various ?aWs that are important to the railroad industry and/ or 
provides a coordinated solution for assuring that any defects 
detected from measured Wheels are addressed in a timely and 
appropriate manner. This need and/ or other needs not 
expressly discussed herein, are met by embodiments of the 
solution described herein. To this extent, this disclosure 
describes a management solution in Which the overall design 
enables the proper and timely maintenance of rolling stock 
(e.g., locomotives, railroad cars, Wagons, coaches, etc.). Fur 
ther, this disclosure discusses various measurement and/or 
evaluation solutions from one or more of Which the manage 
ment solution can obtain accurate and su?icient data for 
performing the maintenance in a timely and effective manner. 

[0008] Aspects of the invention provide a solution for fur 
ther automating the identi?cation and processing of rail 
vehicles. Each individual rail vehicle in a series of rail 
vehicles is identi?ed and data is acquired for the rail vehicle. 
Identi?cation of each rail vehicle can be implemented using a 
set of electromagnetic beams that are emitted and detected 
across a set of rails in such a manner as to enable the reliable 

identi?cation of individual rail vehicles. Data acquisition for 
the rail vehicles can include evaluation of one or more parts of 

the rail vehicle, particularly the rail Wheels, for the presence 
of one or more defects. Data on the part(s), such as rail 
Wheels, can be reliably assigned to a corresponding rail 
vehicle by also accounting for changes in the direction of 
movement of the rail vehicle in locations such as a classi? 
cation yard. 
[0009] A ?rst aspect of the invention provides a method of 
processing rail vehicles, the method comprising: identifying 
each individual rail vehicle as a plurality of attached rail 
vehicles move along a set of rails using data acquired by at 
least one sensing device; acquiring measurement data for 
each identi?ed rail vehicle as it moves along the set of rails 
from at least one sensing device; analyZing the measurement 
data for each identi?ed rail vehicle; and automatically routing 
each identi?ed rail vehicle based on the analyZing. 

[0010] A second aspect of the invention provides a system 
for processing rail vehicles, the system comprising: at least 
one sensing device con?gured to acquire data as a plurality of 
attached rail vehicles move along a set of rails; a component 
con?gured to identify each individual rail vehicle in the plu 
rality of attached rail vehicles using the data acquired by the 
at least one sensing device; a component con?gured to ana 
lyZe measurement data acquired by the at least one sensing 
device for each identi?ed rail vehicle; and a component con 
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?gured to automatically route each identi?ed rail vehicle 
based on the analyzed measurement data. 
[0011] A third aspect of the invention provides a method of 
generating a system for processing rail vehicles, the method 
comprising: providing a computer system operable to: iden 
tify each individual rail vehicle as a plurality of attached rail 
vehicles move along a set of rails using data acquired by at 
least one sensing device; acquire measurement data for each 
identi?ed rail vehicle as it moves along the set of rails from at 
least one sensing device; analyZe the measurement data for 
each identi?ed rail vehicle; and automatically route each 
identi?ed rail vehicle based on the analyZing. 
[0012] A fourth aspect of the invention provides a method 
of processing rail vehicles, the method comprising: identify 
ing each individual rail vehicle as a plurality of attached rail 
vehicles move along a set of rails using data acquired by at 
least one sensing device; and automatically routing each iden 
ti?ed rail vehicle to an outbound track based on a destination 
for the rail vehicle, Wherein the automatically routing 
includes detaching a ?rst rail vehicle from a second rail 
vehicle using a robotic device. 
[0013] A ?fth aspect of the invention provides a system for 
processing rail vehicles, the system comprising: at least one 
sensing device con?gured to acquire data as a plurality of 
attached rail vehicles move along a set of rails; a component 
con?gured to identify each individual rail vehicle in the plu 
rality of attached rail vehicles using the data acquired by the 
at least one sensing device; and a component con?gured to 
automatically route each identi?ed rail vehicle to an out 
bound track based on a destination for the rail vehicle, 
Wherein the component con?gured to automatically route 
includes a robotic device con?gured to detach a ?rst rail 
vehicle from a second rail vehicle in the plurality of attached 
rail vehicles. 
[0014] A sixth aspect of the invention provides a method of 
generating a system for processing rail vehicles, the method 
comprising: providing a computer system operable to: iden 
tify each individual rail vehicle as a plurality of attached rail 
vehicles move along a set of rails using data acquired by at 
least one sensing device; and automatically route each iden 
ti?ed rail vehicle to an outbound track based on a destination 
for the rail vehicle, Wherein the automatically routing 
includes detaching a ?rst rail vehicle from a second rail 
vehicle using a robotic device. 
[0015] Other aspects of the invention provide methods, sys 
tems, program products, and methods of using and generating 
each, Which include and/or implement some or all of the 
actions described herein. The illustrative aspects of the inven 
tion are designed to solve one or more of the problems herein 
described and/or one or more other problems not discussed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] These and other features of the disclosure Will be 
more readily understood from the folloWing detailed descrip 
tion of the various aspects of the invention taken in conjunc 
tion With the accompanying draWings that depict various 
aspects of the invention. 
[0017] FIG. 1 shoWs an illustrative simpli?ed diagram of a 
classi?cation yard according to an embodiment. 
[0018] FIG. 2 shoWs additional details of an illustrative 
processing system according to an embodiment. 
[0019] FIG. 3 shoWs an illustrative Wayside measurement 
component as rolling stock moves past according to an 
embodiment. 
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[0020] FIG. 4 shoWs more detailed top, front, and side 
vieWs of an illustrative vehicle sensing module according to 
an embodiment. 

[0021] FIG. 5 shoWs operation of an illustrative Wheel sens 
ing module according to an embodiment. 
[0022] FIG. 6 shoWs an illustrative solution for measuring a 
diameter of a rail Wheel using a single camera according to an 
embodiment. 
[0023] FIG. 7 shoWs an illustrative solution for acquiring 
image data of a rail Wheel according to an embodiment. 
[0024] FIG. 8 shoWs another illustrative solution for acquir 
ing image data of a rail Wheel according to an embodiment. 
[0025] FIG. 9 shoWs side and front vieWs of an illustrative 
solution for illuminating a tread surface of a rail Wheel With 
lines according to an embodiment. 
[0026] FIG. 10 shoWs side and front vieWs of another illus 
trative solution for illuminating a tread surface of a rail Wheel 
With lines according to an embodiment. 
[0027] FIG. 11 shoWs side and top vieWs of an illustrative 
rail-based robotic device according to an embodiment. 
[0028] FIG. 12 shoWs an illustrative coupling mechanism, 
Which is commonly incorporated to couple rail vehicles, 
according to an embodiment. 
[0029] FIGS. 13A-D shoW operation of an illustrative 
manipulator according to an embodiment. 
[0030] FIGS. 14A-D shoW operation of another illustrative 
manipulator according to an embodiment. 
[0031] FIG. 15 shoWs an illustrative process for processing 
rail vehicles through a classi?cation yard according to an 
embodiment. 
[0032] FIG. 16 shoWs an illustrative process that illustrates 
interaction betWeen a routing component and an inspection 
component according to an embodiment. 
[0033] FIG. 17 shoWs an illustrative process for forecasting 
maintenance requirements according to an embodiment. 
[0034] It is noted that the draWings are not to scale. The 
draWings are intended to depict only typical aspects of the 
invention, and therefore should not be considered as limiting 
the scope of the invention. In the draWings, like numbering 
represents like elements betWeen the draWings. 

DETAILED DESCRIPTION OF THE INVENTION 

[0035] As indicated above, aspects of the invention provide 
a solution for further automating the identi?cation and pro 
cessing of rail vehicles. Each individual rail vehicle in a series 
of rail vehicles is identi?ed and data is acquired for the rail 
vehicle. Identi?cation of each rail vehicle can be imple 
mented using a set of electromagnetic beams that are emitted 
and detected across a set of rails in such a manner as to enable 

the reliable identi?cation of individual rail vehicles. Data 
acquisition for the rail vehicles can include evaluation of one 
or more parts of the rail vehicle, particularly the rail Wheels, 
for the presence of one or more defects. Data on the part(s), 
such as rail Wheels, can be reliably assigned to a correspond 
ing rail vehicle by also accounting for changes in the direction 
of movement of the rail vehicle in locations such as a classi 
?cation yard. As used herein, unless otherWise noted, the term 
“set” means one or more (i.e., at least one) and the phrase “any 
solution” means any noW knoWn or later developed solution. 
[0036] In an illustrative application, Which is used to 
describe aspects of the invention herein, a classi?cation yard 
includes a system for evaluating rolling stock in each of many 
consists (e.g., one or more connected rail vehicles) of rolling 
stock. The system can route any rolling stock that is evaluated 
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