wo 20197108585 A 1 | AT N0 0 0000 0O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property 3J

Organization
=

International Bureau

(10) International Publication Number

(43) International Publication Date WO 2019/108585 A1l
06 June 2019 (06.06.2019) WIPOIPCT
(51) International Patent Classification: (72) Inventor: GILBERT, David Henry: 49 North End, Derby
B61D 15/00 (2006.01) GOIN 29/265 (2006.01) Derbyshire DE4 4FG (GB).
B61D 15/08 (2006.01) GOIN 29/34 (2006.01) . .
B6IK 9/10 (2006.01) GOIN 29/36 (2006.01) (74) Agent: BARRY, Anne Davis; CANTOR COLBURN

(21) International Application Number:
PCT/US2018/062737

LLP, 20 Church Street, 22nd Floor, Hartford, Connecticut
06103-3207 (US).

(81) Designated States (unless otherwise indicated, for every

(22) International Filing Date:
28 November 2018 (28.11.2018)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

15/826,780 30 November 2017 (30.11.2017) US

(71) Applicant: SPERRY RAIL HOLDINGS, INC. [US/US],
30 Main Street, Danbury, Connecticut 06810 (US).

kind of national protection available). AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(54) Title: SYSTEM AND METHOD FOR INSPECTING A RAIL USING MACHINE LEARNING

T00A~

| 142

722

720

Reporting Data

Local
Detection
Data

Training Data

Data 724

] 740 \j]L\ocai Repor‘tiﬂ

Z__Zﬁ —]— ] (
i On Bogrd
Local Neural etecting
Network Inference Module

Engine No516 750

Detection Data

e Cloud Networks

302~

i

708

710 T

Neural Network Rail Inspection
Inference Engine 704 Application
— 112

‘ Training Module [

|De1€cting Moduiel

Auditing Module
714

FIG. 7A

(57) Abstract: An aspect includes a vehicle that includes rail inspection sensors configured for capturing transducer data describing
the rail, and a processor configured for receiving and processing the transducer data in near-real time to determine whether the captured
transducer data identifies a suspected rail flaw. The processing includes inputting the captured transducer data to a machine learning
system that has been trained to identify patterns in transducer data that indicate rail flaws. The processing also includes receiving an
output from the machine learning system, the output indicating whether the captured transducer data identifies a suspected rail flaw.
An alert is transmitted to an operator of the vehicle based at least in part on the output indicating that the captured transducer data
identifies a suspected rail flaw. The alert includes a location of the suspected rail flaw and instructs the operator to stop the vehicle

and to perform a repair action.
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