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A study on Profile Measurement for Railway Wheel using High speed Camera

and Vision Technology
ST, AAEY, MR

Sung-Bum Huh', Si-Tae Won", Seok-Jin Kwon"

Abstract The main components used in railway vehicle inspection and equipment for maintenance had
been depended on the import from abroad in the initial stage. However, they have been localized by
benchmarking from abroad advanced equipment, and installed in the local operating agency. The
performances and reliabilities of localized equipment had been become issues by the lack of the know-how
of local technologies. For this reason, the necessities of system development using the up-to-date
technologies have been come to the fore. In this study, in order to improve the precision and reliability of
“Wheel Profile Inspector’ which has been operated with the purposed of management of the railway vehicle,
the optimized image processing algorithm has been developed by applying the up-to-date high-speed high-
vision camera technology.
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Table 1 Specifications of the main components

Item Specifications
Camera 1/2”progressive scan, 2,448(H)*2,048(V), 1us speed
Laser line laser, 95mW power, 655nm wavelength
Sensor photoelectric type, 300mm range, 0.2ms speed

AFo) ZeRde ST 5 Yt 1% solud shigst dolAt wa v 33 4P
g Wt Age) TR Ho) 93, A% FASLE 25Kn/h oldol ) A Zeiele Z4
S oQEs Aw se] Axste] A% Lol o]l MAHA FEF WAHUG. 1% o]
WA Fhdle, Aol A4Sk AAE Fig 19] @k 2& Frelr e £49AF NFow ol
A Aol F40] HE 2SI 1 ZEstde] G4 Fig 19 (b)9 2ok

(a) Configuration drawings (b) Laser Profile

Fig. 1 Measurement image of wheel geometry
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Fig. 3 Flowchart of wheel profile image
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Fig. 4 Original image and threshold image
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Fig. 5 Binary image and filtered image



2.4.4 AIALL of|X] A& 7|H HE
olglgt HAFow HA A& AVIE Tekr] A8 HolAHE HEsoF Frk. o]
AAMS AE3H7] Y8 AFEE A2 homogeneity operator)oll A| A& 7WH Y JAES
NFEOE ol%att 3399 Wl 8 FAEL A7 PN AR o5 F Y 2 @S
AEEt). Fig 69F Fig. 72 =% AAAAS ol &sto] FJd o|vAS Aitel= HAdoln.
_—
/
A —
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Table 2 Accuracy result of the four trains
item division ~+0.5 ~+1.0 ~+15 +1.5~
Tread quantity point 31 32 32 32
thickness percentage 32 96.9% 100% 100% 100%
Fl heioht quantity point 31 32 32 32
ange fietg percentage D) 96.9% 100% 100% 100%
Flange quantity point 31 32 32 32
thickness percentage 32 96.9% 100% 100% 100%
total quantity point 93 96 96 96
o percentage 9% 96.9% 100% 100% 100%
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Fig. 8 Accuracy result of wheel profile measurement
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