US 20090112487A1

a2y Patent Application Publication (o) Pub. No.: US 2009/0112487 A1

a9 United States

Zhang et al.

43) Pub. Date: Apr. 30, 2009

VEHICLE DYNAMIC MEASUREMENT
DEVICE AND METHOD FOR
COMPREHENSIVE PARAMETERS OF RAIL
WEAR

(54)

(75) Inventors: Guangjun Zhang, Beijing (CN);
Junhua Sun, Beijing (CN);
Zhenzhong Wei, Beijing (CN);
Fugqiang Zhou, Beijing (CN);
Qingbo Li, Beijing (CN); Zhen
Liu, Beijing (CN); Qianzhe Liu,

Beijing (CN)

Correspondence Address:

Oppedahl Patent Law Firm, LL.C- China Pat
P.O. Box 4850

Frisco, CO 80443-4850 (US)

(73) BEIHANG UNIVERSITY,

Beijing (CN)

Assignee:

(21) Appl. No.: 12/258,398

(22) Tiled: Oct. 25,2008

milometer
A

A\ 4

high-speed image
acquisition card

measurement
module

computer

vision sensor

30) Foreign Application Priority Data
Oct. 26,2007  (CN) .o 200710176429.6
May 13,2008 (CN) oo 200810081873.4
Publication Classification
(51) Imt.ClL
GOIB 11/00 (2006.01)
(52) US.CL .o 702/34
(57) ABSTRACT

The invention discloses a vehicle dynamic measurement
device for comprehensive parameters of rail wear, which
comprises a vision sensor, a computer and a milometer. A
high-speed image acquisition card and a measurement mod-
ule are installed in the computer. The vision sensor comprises
imaging system for rail cross-section and a raster projector
which can project more than one light plane perpendicular to
the measured rail. The measurement module is used for cal-
culating vertical wear, horizontal wear, the amplitude and
wavelength of corrugation wear. The invention also discloses
a vehicle dynamic measurement method for comprehensive
parameters of rail wear. The invention can increase the sam-
pling rate of image sensing and acquisition hardware equip-
ment with no need of improving the performance of it,
thereby satisfy high-speed on-line dynamic measurement
requirements for corrugation wear, and the amplitude and
wavelength of corrugation wear can be calculated more pre-
cisely.

rail cross-section ~
characteristic profile




US 2009/0112487 A1l

Apr. 30,2009 Sheet1 of 8

Patent Application Publication

ortyoad onstIgjorIRyd
7/ UOI}09S-SSOID [IBX

IOSUQS UOISIA

o[npou
JUDUIDINS B

%

Jodwod

pIed uonisinboe
o8ewn paads-y3iy

A

Y

I0JOWIO[ T




Patent Application Publication  Apr. 30, 2009 Sheet 2 of 8 US 2009/0112487 Al

Fig.2
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Fig.3

calibrating all the light planes to get structured-light | 301
equations; calibrating camera to get camera
parameters

v

acquiring one image with several rail cross-section }02
characteristic profiles and store the acquired image
and corresponding mileage into computer

v

according to rail cross-section characteristic profiles | 303
in the image and measurement model of structured-
light vision, getting measurement profiles or 3D
profiles of every rail cross-section and compare
measurement profile with standard profile in order
to get vertical wear and horizontal wear

v a0
by obtained vertical wear, calculating amplitude and /0
wavelength of corrugation wear
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