Doc Code: TRACK1.REQ

Document Description: TrackOne Request
PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

E:/setnl:l;ar?wed CARLSON El:onvp\:;()):visional Application Number (if
e RAIL VEHICLE SIGNAL ENFORCEMENT AND SEPARATION CONTROL

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. lunderstand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

L. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor’'s oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

. [ ] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. Arequest for continued examination has been filed with, or prior to, this form.

ii. If the application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), or is
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signawre’ ANArew B. Karp/ 0 2015-07-27
Pmimpes ANATEW B. Karp om0 1986

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required.”*

forms are submitted.

*Total of 1
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/AIA14 (12-13)

Approved for use threugh 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE

Under the Paperwork Reduction Act of 1995, no persens are required to respond to a collection of informatien unless it contains a valid OMB control number.

Attorney Docket Number | 27735US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention Rail Vehicle Signal Enforcement and Separation Control

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:

Inventor 1
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Richard C. Carlson
Residence Information {Select One) (¢) US Residency () Non US Residency () Active US Military Service
Gity | Village of Lake in the Hills ‘ State/Province ‘ IL | Country of Residence | | US
Mailing Address of Inventor:
Address 1 7990 Dunhill Dr.
Address 2
City Village of Lake in the Hills | State/Province | IL
Postal Code 60014 | Country i us
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Kurt A Gunther
Residence Information {Select One) () US Residency () Non US Residency () Active US Military Service
City | Round Lake Heights ‘ State/Province ‘ IL | Country of Residence | | US
Mailing Address of Inventor:
Address 1 2312 Prairie Trail
Address 2
City Round Lake Heights | state/Province | IL
Postal Code 60073 | Country i | us
Inventor 3
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Marc W. Cyagnus
Residence Information (Select One) (¢) US Residency () Non US Residency () Active US Military Service

EFS Web 2.2.10
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PTO/AIA14 (12-13)

Approved for use threugh 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien unless it contains a valid OMB control number.

Attorney Docket Number | 27735US03

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | Rail Vehicle Signal Enforcement and Separation Control

City | Mundelein State/Province ‘ IL |Country of Residence i | US

Mailing Address of Inventor:

Address 1 214 North Lakeshore Dr.

Address 2

City Mundelein | State/Province | IL
Postal Code | 60060 | Country i | us

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 23446

Email Address mhmpto@mcandrews-ip.com | | Add Email | |Remove Email

Application Information:

Title of the Invention Rail Vehicle Signal Enforcement and Separation Control

Attorney Docket Number| 27735U803 Small Entity Status Claimed
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 10 Suggested Figure for Publication (if any)

Filing By Reference:

Only compete this section when filing an application by reference under 35 U.5.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

Publication Information:

[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Req uest Not to Publish. | hereby request that the attached application not be published under

[] 35U.8.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral internaticnal agreement, that requires
publication at eighteen months after filing.

EFS Web 2.2.10
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PTO/AIA14 (12-13)

Approved for use threugh 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien unless it contains a valid OMB control number.

Attorney Docket Number | 27735US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Rail Vehicle Signal Enforcement and Separation Control

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: (®) Customer Number | (O US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)
Customer Number 23446

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 115(e), 120, 121, or 365(c) or indicate National Stage

entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
current Continuation of 14476338 2014-09-03
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
14476338 Claims benefit of provisional 61959729 2013-09-03

Additional Domestic Benefit’/National Stage Data may be generated within this form v
by selecting the Add hutton.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55{d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) Ithe information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and {(2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g}1).

| Remove |
Application Number Country i Filing Date (YYYY-MM-DD) Access Code' (if applicable)
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

EFS Web 2.2.10
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PTO/AIA14 (12-13)

Approved for use threugh 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien unless it contains a valid OMB control number.

Attorney Docket Number | 27735US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Rail Vehicle Signal Enforcement and Separation Control

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date cn or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

[] Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h){(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

EFS Web 2.2.10
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PTO/AIA14 (12-13)

Approved for use threugh 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien unless it contains a valid OMB control number.

Attorney Docket Number | 27735US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Rail Vehicle Signal Enforcement and Separation Control

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 (O  Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the autherity to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here.

Organization Name

Metrom Rail, LLC

Mailing Address Information:

Address 1 1125 MITCHELL COURT

Address 2

City CRYSTAL LAKE State/Province IL
Country i| US Postal Code 60014
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Cffice.

Assighee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. []

EFS Web 2.2.10
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PTO/AIA/14 (12-13)

Approved for use threugh 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COCMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of informatien unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

27735U803

Application Number

Title of Invention

Rail Vehicle Signal Enforcement and Separation Control

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Country i Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by Fe

selecting the Add button.

Signature:
NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications
Signature |/Andrew B. Karp/ Date (YYYY-MM-DD)| 2015-07-27
First Name | Andrew Last Name Karp Registration Number | 61586
Additional Signature may be generated within this form by selecting the Add button. Add

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35U S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTC. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.10
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Cffice may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.8.C. 552)
and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence tc a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.8.G. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, tc another federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
G8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall hot be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the applicatich pursuant|
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, tc the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.2.10
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PTO/AIA/CT (08-12)

Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond fo a collection of Information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

ritle of | RAIL VEHICLE SIGNAL ENFORCEMENT AND SEPARATION CONTROL

Invention

As the below named inventor, | hereby declare that:

This declaration -
is directed to: [i] The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both. :

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitied for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(g) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card ‘authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and. therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: RiChar}; C. Carls{}n y/A Date (Opﬁvonal) : C),_’; - )4'

/
Signature: //4 /V/\-/ / e /(/(/—\
7+

~

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This coliection of information Is required by 35 U.S.C. 115 and 37 CFR 1.63. The information Is required to obtaln or retain a benefit by the public which is to file (and
by the USPTO to process) an application, Gonfidentlality Is governed by 35 U.5.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, Including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO

THIS ADDRESS. SEND TO: Commissloner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select oplion 2.

Siemens EX1002
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PTO/AIA/O1 (08-12)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE -
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of Information unless it disptays a valld OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76) '

Titleof | RAIL VEHICLE SIGNAL ENFORCEMENT AND SEPARATION CONTROL

Invention

As the below named inventor, | hereby declare that:

This declaration _—
is directed to! l_i_l The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false staternent made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both. .

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information. such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. if this type of personal information is inciuded in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in.compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent, Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14), Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR
Inventor: Kurt A. G)}: nther Date (Optional) : 7- 3- 20/7

Signature: /Z ﬁ! A 4
717>

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTOIAIA/01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 116 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which Is to file (and
by the USPTO to process) an application. Confidentiality Is governed by 35 U.S.C, 122 and 37 CFR 1.11 and 1.14. This collection is estimated fo take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be-sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1460. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissloner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIAIO1 (08-12)

. Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 19985, no persons are required to respond to a collection of information uniess it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titleof | RAIL VEHICLE SIGNAL ENFORCEMENT AND SEPARATION CONTROL

Invention

As the below named inventor, | hereby declare that:

This declaration _—
is directed to: D The attached application, or

D United States application or PCT international application number

filed on

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or imprisonment of not more than five (5) years, or both. :

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available,

LEGAL NAME OF INVENTOR

ientor. Marc W. Cygnus Date (Optional) : 9-%- 14

Signature: /M/{\OL/\/ W, 07:7)4’\_/
[

Note; An application data sheet (PTO/SB/14 or equivalent), including naming the entire Inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor.

This collection of information is required by 35 U.8.C. 116 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application, Confidentiality is governed by 85 U.S.C, 122 and 37 CER 1.11 and 1.14. This collection Is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the indlvidual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer, U.8.
Patent and Trademark Office, U.S. Department of Gommerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT. SEND FEES OR COMPLETED FORMS TO

THIS ADDRESS. SEND TO: Commissioner for Patents, P.0O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9198 and select oplion 2,
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Approved for use through 11/30/2014. OMB 0651-0035

U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

I hereby revoke all previous powers of attorney given in the application identified in the attached statement
under 37 CFR 3.73(c).

| hereby appoint:
Practitioners associated with Customer Number: 2 3 4 4 6
’
OR
I:I Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):
Name Registration Name Registration
Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignments documents
attached to this form In accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c) to:

E The address associated with Customer Number: 2 3 4 46
’
OR

Firm or
Individual Name

Address

City State Zip

Country

Telephone Email

Assignee Name and Address:  Metrom Rail, LLC
244 Telser Road
Lake Zurich, IL 60047

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
Filed In each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The indivldual whose signature angﬂtle is sup}p}!ed below is authorized to act on behalf of the assignee

Signature }// \ /é/ b M Date 5. —{ ﬁL

Name Riéhard C. Carlson Telephone 847-719-7747
Title Chief Operating Officer, Metrom Rail, LLC

This collection of information Is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retaln a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentlality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any
comments on the amount of time you requlre to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissloner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: Richard C. Carlson, Kurt A. Gunther and Marc W. Cygnus

Application No./Patent No.: TBD Filed/Issue Date: Herewith

Titleq: Rail Vehicle Signal Enforcement and Separation Control

Metrom Rail, LLC a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

L] The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

l:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark
Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND
TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:] Additional documents in the chain of title are listed on a supplemental sheet(s).

[X| As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assighee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Andrew B. Karp/ July 27, 2015
Signhature Date

Andrew B. Karp Attorney of Record
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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ASSIGNMENT

MHM Ref. 27735US02

Serial No.: 14/476,338

Inventors: Richard C. Carlson Filing Date: September 3, 2014
Kurt A. Gunther '
Marc W. Cyghus

In consideration of One Dollar ($1.00) and other good and valuable
considerations in hand paid, the receipt and sufficiency whereof are hereby
acknowledged, the undersigned hereby assigns to Metrom Rail, LLC, a
limited liability company under the laws of Illinois with a principal place of
business at 244 Telser Road, Lake Zurich, IL 60047 (hereinafter "Assignee"),
‘its successors and assigns, the entire right, title and interest in the invention
or improvements of the undersigned disclosed in an application for Letters
Patent of the United States, entitled: RAIL VEHICLE SIGNAL
ENFORCEMENT AND SEPARATION CONTROL, and identified as File No.
27735US02 in the offices of MCANDREWS, HELD & MALLOY, LTD., and in said
application .and any and all other applications, both United States and
foreign, which the undersigned may file, either solely or jointly with others,
on said invention or improvements, and in any and all Letters Patent of the
United States and foreign countries, which may be obtained on any of said
applications, and in any continuation, continuation-in-part, divisional, re-
examination, reissue or extension of such applications or patents, and
further assigns to Assignee the priority right provided by the International
Convention.

The undersigned hereby authorize and request the Commissioner of
Patents and Trademarks to issue said Letters Patent to Assignee.

~ The undersigned warrant to be the owners of the entire right, title and
interest in said invention or improvements and to have the right to make this
assignment, and further warrant that there are no outstanding prior
assighments, licenses, or othér encumbrances on the interest herein assigned.

For said considerations the undersigned hereby agree, upon the request
and at the expense of Assignee, its successors and assigns, to execute any
and all continuation, continuation-in-part, divisional, re-examination, extension
and substitute applications for said invention or improvements, and any
necessary oath, affidavit or declaration relating thereto, and any application
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Attorney Docket 27735US02

for the reissue, re-examination or extension of any Letters Patent that may be
granted upon said application, and any and all applications and other
documents for Letters Patent in foreign countries on said invention or
improvements, that Assignee, its successors or assigns may deem necessary
or expedient, and for the said considerations the undersigned authorize
Assignee to apply for patents for said invention or improvements in its own
name in such countries where such procedure is proper and further agree,
upon the request of Assignee, its successors and assigns, to cooperate to the
best of the ability of the undersigned with Assignee, its successors and
assigns, in any proceedings or transactions involving such applications or
patents, including the preparation and execution of preliminary statements,
giving and producing evidence, and performing any and all other acts
necessary to obtain said Letters Patent, both United States and foreign, and to
vest all rights hereby conveyed in Assignee, its successors and assigns,
Whereby said Letters Patent will be held and enjoyed by Assignee, its
successors and assigns, to the full end of the term for which said Letters
Patent will be granted, as fully and entirely as the same would have been held
and enjoyed by the undersigned if this assignment had not been made.

Signed at the «city of LAMNE Curwrt | state/province  of
o , and nation of USM this _=poday of
AHERTEMBEN2 -, 2014, in the presence of the witness identified below.
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Signature of Assignor: WA /{ // /ML

Richard C. Carlsor -

STATE OF ZHinors )
) SS.
COUNTY OF ALake )

On this 3‘@'( day of W , 2014, before me, a Notary
Public in and for the State and County aforesaid, personally appeared
Rschard C. Carfson _, known by me to be the person of the above name who
signed and sealed the foregoing instrument, and acknowledged the same to be

her own free act and deed.-

" Notary Public
My Commission Expires: J- /- 20/f

[seal]

OFFICIAL SEAL
LINDA M GEIS

{ NOTARY PUBLIC, STATE OF ILLINOIS
§ MY COMMISSION EXPIRES 5/16/2018

Siemens EX1002
Page 18 of 316




Attorney Docket 27735US02

Signature of Assignor: M Fé E—

Kuri; A. Gunther

STATE OF Z/hos ) e
COUNTY OF #2ée y

On this 5@ day of t,gﬁvémée/f , 2014, before me, a Notary
Public in and for the State and County aforesaid, personally appeared
vrAf—Gonther . known by me to be the person of the above name who
sighed and sealed the foregoing instrument, and acknowledged the same to be

her own free act and deed.

Notary Public 3
My Commission Expires: 4 -/6- 22/f

[seal]
OFFICIAL SEAL
LINDA M GEIS

NOTARY PUBLIC, STATE OF ILLINCIS
MY COMMISSION EXPIRES 5/16/2018
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Signature of Assignor: M{ 7

Marc W. Cygnus

STATE OF ZA//1n0is )
) ss.
COUNTY OF £Lake )

On this 3 day of JSugkmber 2014, before me, a Notary
Public in and for the State and County aforesald personally appeared -
Harc w. Cyanys __, known by me to be the person of the above name who
signed and sealed the foregoing instrument, and acknowledged the same to be

her own free act and deed.

Notary Public
My Commission Expnres G-t~ 20/?

- [seal] e
OFFICIAL SEAL
LINDA M GEIS
NOTARY PUBLIC, STATE OF ILLINOIS
MY COMMISSION EXPIRES 5/16/2018

- w""".a'ﬁ./-—,,,ﬁ.,‘-‘.~--,~
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Attorney Docket No. 27735US03

Electronically Filed on: July 27, 2015

Attorney Docket No. 27735US03

TITLE

RAIL VEHICLE SIGNAL ENFORCEMENT AND SEPARATION CONTROL
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CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of United States Patent
Application No. 14/476,338, filed September 3, 2014, and claims priority
to United States Provisional Patent Application No. 61/959,729, entitled
“Light Rail Control System,” filed on September 3, 2013, each of which is
incorporated by reference in its entirety herein.

FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT

[0002] [Not Applicable]

JOINT RESEARCH AGREEMENT

[0003] [Not Applicable]

SEQUENCE LISTING

[0004] [Not Applicable]
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BACKGROUND

[0005] Railroads have had several severe collisions and other accidents,
some resulting in fatalities, when adequate spacing has not been
maintained between rail vehicles. A major issue causing rail collisions
involves vehicle operators failing to respond to a control point signal, such
as a stop signal. For example, vehicle operators may fail to notice a
control point signal due to visibility issues, equipment errors, operator
maladies, or negligence. In such a situation, rail vehicles may continue
to travel along a track not safe for travel, potentially resulting in

disastrous collisions and/or accidents.

[0006] The Federal Railroad Administration established a system of rail
regulations called positive train control (“"PTC”). PTC is a system of
functional regulations for monitoring and controlling train movements to
provide increased safety. PTC, however, is an expensive system that is
difficult to implement, particularly in light of the technology presently
available. For public transit systems, PTC will generally increase travel

time, passenger wait time, and decreased throughput.

[0007] Moreover, problems can also occur on railroads when sufficient
spacing between rail vehicles is not properly maintained. Rail vehicle
spacing can be monitored and maintained using various equipment and
sensors installed on rail vehicles. For example, spacing between vehicles
may be monitored by use of a global positioning system (“GPS”) that

tracks and follows the location of rail vehicles on a rail track.

[0008] However, present methods and systems for controlling and
enforcing rail vehicle separation can be insufficient, particularly under
certain circumstances. For example, in subterranean tunnels, or
subways, rail vehicles may not have a clear view of the sky, and

therefore, may not be traceable by GPS methods. It can therefore be
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difficult for the operator of such a rail vehicle, to know the location,
speed, and position of the rail vehicle relative to other vehicles on the
train track with the accuracy necessary to operate safely and efficiently.
Moreover, it can be difficult for a rail vehicle control system to properly
enforce separation among rail vehicles on a railroad track if the precise
location of each rail vehicle is not accurately known. For example, PTC
can “dead-reckon” using the odometer in non-GPS areas, but there may
be degradation in accuracy. This degradation may be acute in commuter

rail applications where train spacing is less than with freight rail.
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SUMMARY

[0009] Certain embodiments of the present technology provide a rail
vehicle control system installable on a rail vehicle. The rail vehicle control
system can include a collision avoidance system including a transponder
sensor module. In some embodiments, the transponder sensor module is
operable to communicate with one or more transponder sensor modules
installed on one or more proximate rail vehicles, and/or one or more
signal control points to detect a distance between the rail vehicle and the
proximate vehicle and/or the signal control point. For example, in certain
aspects of the present technology, the collision avoidance system can
detect a distance between the rail vehicle and the proximate rail vehicle
or signal control point based at least in part on the time it takes a signal
to travel between the transponder sensor modules. The control system
can also include a radio frequency identification ("RFID”) reader adapted
to detect serialized RFID tags mounted at locations along a railroad. In
certain aspects, the vehicle separation control system includes a data
collection system operable to obtain rail vehicle information from the
collision avoidance system and the RFID reader. The data collection
system can include, for example, a data storage device. In some
embodiments, the rail vehicle control system includes a supervisory
component in communication with the collision avoidance system, the
RFID reader, and the data collection system. The supervisory component
can be operable, for example, to communicate rail vehicle information to

a rail network.

[0010] Certain embodiments of the present technology provide a
railroad control system operable to manage rail vehicle separation on a
railroad track. The railroad control system can include a rail network that
maintains information relating to the location and speed of rail vehicles on

the railroad track. In some embodiments, the railroad control system

5
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includes multiple serialized RFID tags mounted at locations along the
railroad track. The railroad control system can also include at least one
signal control point located along the railroad track. Each signal control
point can be operable to display signals viewable by a rail vehicle
operator. In some embodiments, the signal control points comprise a
station transponder sensor module operable to send and receive wireless
signals. Each signal control point can also be operable to communicate
with the rail network. Some embodiments also include a vehicle mounted
system installable on a rail vehicle. The vehicle mounted system can
include a vehicle transponder sensor module operable to communicate
with a station transponder sensor modules installed in a signal control
point to detect a distance between the rail vehicle and the signal control
point. The vehicle mounted system can also include a RFID reader
adapted to detect the serialized RFID tags mounted along the railroad
track. In certain embodiments, the vehicle mounted system also includes
data collection system in communication with the vehicle transponder
sensor module and the RFID reader. The data collection system can also
include a data storage device. In some aspects, the vehicle mounted
system also includes a supervisory component operable to communicate
with the rail network. In some embodiments of the present technology,
the vehicle mounted system obtains vehicle information relating to the
railroad track that the rail vehicle is traveling upon, the rail vehicle
location, and the rail vehicle speed based on the serialized RFID tags
detected by the RFID reader. In some embodiments, the vehicle
mounted system can also communicate the vehicle information to the rail

network.

[0011] The present disclosure also provides a method for determining
the speed and location of a rail vehicle traveling on a railroad track. The

method can include the step of detecting a first serialized RFID tag
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installed along a railroad track with an RFID reader installed on the rail
vehicle, where the first serialized RFID tag is detected at a first time
(e.g., time t1). The method can also include the step of detecting a
second serialized RFID tag installed along the railroad track with the RFID
reader, where the second serialized RFID tag is detected at a second time
(e.g., an earlier or later time t2). The method can also include the step
of referencing a database to obtain information relating to the location of
the first and second serialized RFID tags. In some embodiments, the
method includes determining vehicle location information based at least
in part on the information relating to the location of the first and second
serialized RFID tags. Some embodiments of the method can also include
determining vehicle speed information based at least in part on the
location of the first RFID tag and the first time, and the location of the
second RFID tag and the second time. The method can also include the
step of communicating the vehicle location information and the vehicle
speed information to a rail network, for example, communicating the
information to a rail network via a reporting station installed along a

railroad track.

[0012] Certain embodiments of the present technology also provide a
method for enforcing rail vehicle adherence to control signals. The
method can comprise the step of communicating a control signal via a
signal control point. In some aspects, the method includes the step of
detecting a distance between a rail vehicle and the signal control point
using a collision avoidance system. In some embodiments, the step of
determining a distance can be based at least in part on the time it takes a
signal to travel between the transponder sensor modules on the rail
vehicle and signal control point, for example. The collision avoidance
system can comprise, for example, one or more transponder sensor

modules installed on each of the rail vehicle and the signal control point.
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In certain embodiments, the method includes the step of generating a
warning signal on the rail vehicle via a warning system when the collision
avoidance system detects that the rail vehicle is approaching a signal
control point that is communicating a stop signal. In some embodiments,
the method can also include the step of automatically braking the rail
vehicle when the collision avoidance system detects that the rail vehicle is
not observing a stop signal communicated by the signal control point.

[0013] Certain embodiments of the present technology provide for a
system for vehicle management. The system includes a control signal
interface subsystem including an ultra-wideband (UWB) communications
component. The system also includes a vehicle-mounted subsystem
including a UWB communications component. The vehicle-mounted
subsystem is configured to: interface with a braking system of the
vehicle; communicate with the UWB communications component of the
control signal interface subsystem via the UWB communications
component of the vehicle-mounted subsystem; and determine a distance
between the vehicle-mounted subsystem and the control signal interface
subsystem based on a time-of-flight of at least one communication
between the UWB communications component of the control signal
interface subsystem and the UWB communications component of the

vehicle-mounted subsystem.

[0014] According to a technique, the vehicle-mounted subsystem is
further configured to generate an alert if the distance between the
vehicle-mounted subsystem and the control signal interface is less than a
threshold. According to another technique, the vehicle-mounted
subsystem is further configured to cause the braking system of the
vehicle to activate if the distance between the vehicle-mounted
subsystem and the control signal interface is less than a threshold.

According to another technique, the vehicle-mounted subsystem further

8
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includes: a radio-frequency identification (RFID) subsystem configured to
scan at least one RFID tag external to the vehicle to retrieve information
stored on the at least one RFID tag. In this technique, the vehicle-
mounted subsystem is further configured to determine a distance
between the vehicle-mounted subsystem and the control signal interface
subsystem based on the information stored on the at least one RFID tag.
According to another technique, the vehicle-mounted subsystem is
further configured to substantially continuously receive information
relating to speed of the vehicle. The vehicle-mounted subsystem
determines a changing distance between the vehicle-mounted subsystem
and the control signal interface subsystem based on the information
stored on the at least one RFID tag and the information relating to speed
of the vehicle. According to another technique, the system further
includes an access point external to the vehicle. In this technique, the
vehicle-mounted subsystem is further configured to: store data relating
to prior behavior of the vehicle; and communicate the data relating to

prior behavior of the vehicle with the access point.

[0015] Certain embodiments of the present technology provide for a
system for vehicle management that includes: a control signal interface
subsystem including an ultra-wideband (UWB) communications
component; a first vehicle-mounted subsystem including a UWB
communications component, wherein the first vehicle-mounted
subsystem is configured to interface with a braking system of the vehicle;
and a second vehicle-mounted subsystem including a UWB
communications component, wherein the second vehicle-mounted
subsystem is configured to be mounted on another vehicle. The first
vehicle-mounted subsystem is configured to: communicate with the UWB
communications component of the control signal interface subsystem via

the UWB communications component of the first vehicle-mounted
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subsystem; communicate with the UWB communications component of
the second vehicle-mounted subsystem via the UWB communications
component of the first vehicle-mounted subsystem; determine a distance
between the first vehicle-mounted subsystem and the control signal
interface subsystem based on a time-of-flight of at least one
communication between the UWB communications component of the
control signal interface subsystem and the UWB communications
component of the first vehicle-mounted subsystem; and determine a
distance between the first vehicle-mounted subsystem and the second
vehicle-mounted subsystem based on a time-of-flight of at least one
communication between the UWB communications component of the
second vehicle-mounted subsystem and the UWB communications

component of the first vehicle-mounted subsystem.

[0016] According to one technique, the first vehicle-mounted subsystem
is further configured to: generate an alert if the distance between the first
vehicle-mounted subsystem and the control signal interface is less than a
first threshold; and generate an alert if the distance between the first
vehicle-mounted subsystem and the second vehicle-mounted subsystem
is less than a second threshold. According to another technique, the first
vehicle-mounted subsystem is further configured to: cause the braking
system of the vehicle to activate if the distance between the first vehicle-
mounted subsystem and the control signal interface is less than a first
threshold; and cause the braking system of the vehicle to activate if the
distance between the first vehicle-mounted subsystem and the second
vehicle-mounted subsystem is less than a second threshold. According to
a technique, the first vehicle-mounted subsystem further comprises: a
radio-frequency identification (RFID) subsystem configured to scan at
least one RFID tag external to the vehicle to retrieve information stored

on the at least one RFID tag; and wherein the first vehicle-mounted
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subsystem is further configured to determine a distance between the first
vehicle-mounted subsystem and the control signal interface subsystem
based on the information stored on the at least one RFID tag. The first
vehicle-mounted subsystem may be configured to substantially
continuously receive information relating to speed of the first vehicle; and
the first vehicle-mounted subsystem may determine a changing distance
between the first vehicle-mounted subsystem and the control signal
interface subsystem based on the information stored on the at least one
RFID tag and the information relating to speed of the first vehicle.
According to one technique, the system includes an access point external
to the vehicle. The first vehicle-mounted subsystem is further configured
to: store data relating to prior behavior of the vehicle; and communicate

the data relating to prior behavior of the vehicle with the access point.

[0017] Certain embodiments of the present technology provide for a
vehicle-mounted system for interfacing with a brake loop of a vehicle,
wherein the vehicle-mounted system comprises: a switch including a first
contact configured to connect to a first side of the brake loop and a
second contact configured to connect to a second side of the brake loop;
and at least one processor in electrical communication with the switch.
The at least one processor is configured to: automatically determine a
braking event without receiving information about a status of an
operator-controlled actuator; open the switch upon an occurrence of the
braking event, thereby electrically disconnecting the first contact from the
second contact; and close the switch upon an expiration of the braking
event, thereby electrically connecting the first contact with the second
contact. According to one technique, the at least one processor is further
configured to cause an alert to be generated upon occurrence of the

braking event. According to another technique, the at least one
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processor is configured to determine the expiration of the braking event

based on a change in status of an operator-controlled input.

[0018] Certain embodiments of the present technology provide for a
system for vehicle speed management, wherein the system comprises: a
control signal interface subsystem; and a vehicle-mounted subsystem.
The vehicle-mounted subsystem is configured to: communicate with the
control signal interface subsystem to receive information corresponding to
a status of the control signal; determine a rule for behavior of the vehicle
according to the information corresponding to the status of the control
signal; and observe operation of the vehicle to evaluate compliance with
the rule. According to one technique, the rule corresponds to the status
of the control signal being at least one of red, double red, yellow, or
double yellow. According to another technique, the rule specifies a stop-
time duration for the vehicle. The rule may specify a speed for the
vehicle. The rule may specify a maximum speed for the vehicle after an

expiration of the stop-time.
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BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0019] FIG. 1 is a block diagram of a rail control system for enforcing
separation of rail vehicles on a railroad track in accordance with at least

one embodiment of the present technology.

[0020] FIG. 2 shows an overhead view of a rail vehicle on a rail line
equipped with a separation control system in accordance with at least one

embodiment of the present technology.

[0021] FIG. 3 shows an example of an integrated signal control point
used in accordance with at least one embodiment of the present

technology.

[0022] FIG. 4 is a block diagram of a vehicle mounted control system
used in accordance with at least one embodiment of the present

technology.

[0023] FIG. 5 is a block diagram of a collision avoidance system used in

accordance with at least one embodiment of the present technology.

[0024] FIG. 6 shows a rail vehicle traveling on a rail line, the vehicle
equipped with a control system in accordance with at least on

embodiment of the present technology.

[0025] FIG. 7 is a flow diagram of a method for determining the speed
and location of a rail vehicle on a railroad track in accordance with at

least one embodiment of the present technology.

[0026] FIG. 8 is a flow diagram of a method for enforcing rail vehicle
adherence to control signals in accordance with at least one embodiment

of the present technology.

[0027] FIG. 9 illustrates a block diagram of a vehicle mounted control
system used in accordance with at least one embodiment of the present

technology.
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[0028] FIG. 10 illustrates a block diagram of a control signal interface
subsystem in accordance with at least one embodiment of the present

technology.

[0029] The foregoing summary, as well as the following detailed
description of certain techniques of the present application, will be better
understood when read in conjunction with the appended drawings. For
the purposes of illustration, certain techniques are shown in the drawings.
It should be understood, however, that the claims are not limited to the

arrangements and instrumentality shown in the attached drawings.
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DETAILED DESCRIPTION

[0030] The present disclosure generally relates to rail vehicle control
systems and methods. More specifically, the present disclosure describes
systems and methods for enforcing observance to rail signals, for
enforcing rail speed limits, for controlling and enforcing rail vehicle
separation on railroad lines, or for temporary speed restriction
enforcement for railway workers or degraded rail conditions, for example,

on light rail lines.

[0031] The present disclosure relates to systems and methods that
control rail lines. The present disclosure also provides technology that
provides information about the location and traveling speed of trains on a
railroad track. For example, the present technology provides systems
and methods for alerting a vehicle operator when the rail vehicle is
approaching a control signal at an unsuitable rate, and for automatically
braking such vehicles. The present disclosure can be used, for example,
in connection with public transit (e.g., light rail lines or commuter lines).
The present disclosure, however, is by no means limited to public transit,
and may be adapted for use with any combination of vehicles and/or
control signals. The present disclosure also provides systems and
methods for enforcing rail speed Ilimits (whether temporary or
permanent) and for alerting a vehicle operator when the rail vehicle is

exceeding a rail speed limit.

[0032] Light rail systems typically employ rail vehicles that are manually
controlled by operators located in the control cabs. Railroads can achieve
safe separation between these rail vehicles can by providing visual cues,
for example, visual signals observable by a rail vehicle operator. For
example, signal control points and/or reporting stations located about a
railroad track (e.g., alongside a railroad track) can provide the visual
signals used to control the rail vehicle operation and separation. The
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signal control points can generate signals, for example, by producing
lights of varying colors or audible sounds. For example, a signal control
point can provide red, yellow, and green lights that signal a train operator
whether it is safe to proceed to the next signal, whether the train
operator should stop (e.g., by displaying a red light), or whether the train
operator should proceed with caution or at a slower speed (e.g., by
displaying a yellow light).

[0033] Unfortunately, human error, equipment error, and/or faulty
signaling issues, can result in occasional failure to properly communicate
and follow important signals. For example, operators may fail to respond
in a timely manner to a signal, or a signal change on the rail track.
Additionally, visibility conditions may cause a vehicle operator to misread,
or fail to read a signal along the rail track. Such misread signals can
result in collisions and other accidents that can have catastrophic effects.
Because rail vehicles are massive objects that operate at high speeds,
even the slightest impacts and collisions can cause significant damage to
people and property, both on the railroad track and vehicles, and in the
nearby areas. This is particularly so in high areas of high population, for
example, in urban areas that employ mass-transit systems in close

proximity to pedestrian areas and other buildings.

[0034] To address these and other issues, the present technology
introduces protective systems and features that provide safeguards
against these potential accidents. For example, the present technology
provides systems, methods, and features that can detect when a rail
vehicle is approaching or passing a signal control point that is indicating
for the vehicle to stop, slow down, or proceed with caution. The present
technology also provides systems that can automatically brake or reduce

the speed of such vehicles.
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[0035] The present disclosure also describes systems and methods that
detect the presence of a rail vehicle on the same rail track and the
distance between the vehicles. In this manner, the technology can
effectively warn the operator or even automatically brake the vehicle
when the distance between vehicles has broached an acceptably safe
value. The safe separation distance may be variable according to, for
example, the speed of each vehicle and the relative closing speed of the

vehicles.

[0036] The present disclosure also describes systems and methods that
determine whether the rail vehicle is operating in excess of the rail speed
limit. In this manner, the technology can effectively warn the operator,
automatically brake the rail vehicle, or otherwise control the rail vehicle
so that it operates within the rail speed limit.

[0037] The present technology also provides systems and methods that
allow a rail vehicle (or a rail vehicle operator) to determine the location,
operating track, and speed of a rail vehicle, and to communicate that
information to a rail network. In particular, the present technology
provides systems and methods that allow for the determination of rail
vehicle location and speed without the use of GPS technology. This
feature can be effective, for example, in subterranean subway tunnels
where trains do not have an ability to communicate with satellites

transmitting GPS signals.

[0038] The present technology utilizes a variety of functionalities and
technologies to monitor, control, and enforce separation between rail
vehicles on a rail track. For example, in some embodiments, the present
technology combines ranging technology such as ultra-wideband ("UWB")
ranging, RFID tags and detectors, an ad hoc wireless network between
vehicles and control signal control portions, and a wireless or wired data
collection system.
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[0039] In some embodiments, the present technology can utilize a
collision avoidance system, such as that disclosed by United States Patent
Application Nos. 13/474,428 and 14/252,987. United States Patent
Application Nos. 13/474,428 and 14/252,987, which are incorporated by
reference, describe a system that allows rail vehicles to communicate to

determine the separation distance between vehicles.

[0040] The present technology can provide a transponder sensor
module and/or an UWB system mounted on one or more trains or rail
vehicles and can also be integrated into signal control points and/or
reporting stations located along a railroad track (e.g., a signal control
point located at the side of the tracks). In this manner, the transponder
sensor module can determine a distance between the object upon which
the transponder sensor module is mounted and another transponder
sensor module mounted on another object (for example, another rail
vehicle or signal control point). If the rail vehicles violate a pre-set
separation distance, or a continuously calculated distance given the
current vehicle speed and/or relative closing speed, as calculated by the
transponder sensor module, the present technology can then initiate an
auto-brake function to slow the offending vehicle or vehicles in order to

maintain a safe distance among rail vehicles on a common railroad track.

[0041] The present technology can use time of flight techniques, as
described in, for example, United States Patent Application Nos.
13/474,428 and 14/252,987 to detect a distance between rail vehicles
and/or between rail vehicles and other objects, such as signal control
points and/or reporting stations. For example, in some embodiments of
the present technology, signal and/or reporting stations located along a
railroad track can be equipped with collision avoidance systems,
transponder sensor modules, UWB systems, and/or other ranging

technology or radio network signaling devices. In this manner, the rail
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vehicles can communicate with the signal control points to alert the
vehicle operators when the rail vehicle is approaching a signal control
point, and the signal that the station is currently indicating. For example,
the present technology can warn the vehicle operator that the rail vehicle
is approaching a signal control point indicating a “stop” signal, and that

the operator should begin to reduce the speed of the vehicle.

[0042] Certain embodiments also provide an RFID system, which can
comprise an RFID reader or reader head mounted on the train. The RFID
system can also include RFID tags (e.g., active and/or passive RFID
tags), which can be mounted at locations on, along, or around the
railroad track. For example, the RFID tags can be mounted on the rails
or ties of the railroad track, or alternatively, on structures adjacent to the
track. The RFID tags can be individually serialized for identification
purposes, and available for reference or look-up in a database. In
addition, the tags may be programmed with specific data, such as a
speed limit, track number, or distance to an associated signal, for
example. In this manner, each RFID tag can be associated with a
location, so that when the serialized RFID tag is read by the RFID reader,
the system can have knowledge of the location of the rail vehicle upon
which the RFID reader is mounted. Moreover, providing multiple RFID
tags mounted on the railroad tracks allows the system to calculate the rail
speed using the distance and time between successively read RFID tags.
The RFID-based technique for calculating speed may be a supplemental,
backup speed detection means. Other, potentially primary means of
speed determination might be GPS, vehicle-mounted wheel speed sensor,

and/or the change in distance and time to fixed ranging transducers.

[0043] In some aspects, the RFID system can also identify or determine
a specific railroad track that it is operating upon. This feature can be

particularly useful when the rail vehicle is traveling on a railroad track
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that operates in close proximity to a parallel railroad track. For example,
if two trains are equipped with the collision avoidance system and
approaching each other on parallel tracks, by using the RFID system, a
rail vehicle or control system can determine that the two vehicles do not
pose a collision threat, and therefore avoid false alarms and unnecessary
auto-braking can be avoided. That is, by reading individually serialized or
individually programmed RFID tags located on the track itself, the present
technology allows for the identification of the specific track or line that
the vehicle is traveling on, providing an ability to ignore or bypass

unnecessary or invalid collision alerts.

[0044] By using the RFID system, the present technology enables a
train location to be tracked with an accuracy greater than that allowable
using only GPS methods. Conversely GPS technology does not have the
resolution or accuracy necessary to determine a particular rail track that
a vehicle is traveling upon, particularly when there are several parallel rail
tracks located in close proximity to one another. In this manner, the
present technology provides a system that can determine and be aware
of the particular operating rail track for each vehicle, so that real collision
threats can be determined, and other non-threatening situations, like an

upcoming vehicle on a parallel rail track, can be ignored.

[0045] In some embodiments, the RFID system can also monitor a
specific train position when the train is located in areas where
conventional GPS positioning navigational aids are inoperative, such as
tunnels and subways, for example. By reading each RFID tag’s
serialization code, or alternatively, a programmed mile-marker value, a
specific location of the train can be determined. This information can then
be wirelessly transmitted over to a supervisory component, for example,

via a wired or wireless communication network, for further processing.
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[0046] The data collection system can comprise an on-board data
storage device capable of periodically sending data via wired or wireless
transmission, for example, to or through a supervisory component. In
this manner, the data collection systemm can communicate with a rail
network to provide information about the rail vehicle location and speed,
and to obtain information pertaining to the location and speed of other
vehicles on the rail track. The data collection system can also maintain
and transmit information relating to rail vehicle warning (e.g., collision
alert) history, maintenance logs, and other related vehicle and track
information. For example, the information can be transmitted to a rail
network by communicating with communication modules located on
reporting stations or signal control points located along the rail line. That
is, the rail vehicle can communicate wirelessly with a reporting station to
transmit and receive relevant vehicle information as the rail vehicle
passes the reporting station on the track. The information can be
assimilated into a database on the rail network and/or the rail vehicle
data collection system for future analysis. In some embodiments the
information can be used as a platform for generating automated alerts

which can be sent out over a cell network, or other data stream.

[0047] In some embodiments, the present technology functions by
independently monitoring the state of track block and switch control
signals. For example, if a vehicle is approaching a signal control point
indicating a red (i.e., stop) signal, the present technology can notify the
operator of the vehicle that the red signal is approaching via an audible
tone, a visual indication, and/or continuously provide an updated distance
to the red signal to help ensure that the operator is aware of the stop
indication. In some embodiments, if the vehicle operator fails to stop the
in an appropriate time or distance relative to the red signal, the

technology can apply vehicle brakes to slow or stop the vehicle.
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[0048] The present technology also provides systems and methods that
can monitor the separation distance between equipped rail vehicles, and
apply safeguards to assure that the vehicle operators are warned of
potential collision threats, and/or apply automatic stopping and braking of
the vehicles where a collision may be imminent. For example, the
acceptable separation distance may be automatically varied by this
system in response to vehicle speeds, the grade of the track, and/or track
condition directives (a wet rail condition, for example, would result in

extended stopping distances).

[0049] The present technology can accommodate the diverse range of
operating, weather, and ambient temperature conditions in a variety of
locations and circumstances. For example, the present technology can
account for various weather conditions (e.g., ice, rain, extreme
temperatures, etc.) and other locations and/or circumstances that add
variability to rail travel, such as time-of-day or traffic volume. For
example, the present technology can operate with rail vehicles operating
on street rails that must take automobile traffic and various nearby fixed
obstructions into account. The present technology can also operate with
subway vehicles or in subterranean tunnels that have visibility issues and
may not have access to GPS technology. The present technology can also
operate in rail conditions that include sharp curves, closely spaced
parallel tracks and track switches, or multiple rail intersections or

crossover switches.

[0050] Certain embodiments of the present technology are shown by
way of the figures included with the present application. For example,
FIG. 1 is a block diagram of a rail vehicle separation control system 2 in
accordance with one or more embodiments of the present technology.
The rail control system 2 can include a vehicle mounted control system

(“*VMCS") 10, which can be, for example, mounted or installed on a rail
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vehicle such as a train or subway car. In some instances, there may be
more than one VMCS 10 mounted on a single vehicle (such as an
articulated vehicle, where wiring between control systems is problematic
or expensive). In some embodiments, the system 2 can comprise
multiple VMCS’s 10, mounted on several rail vehicles. The VMCS’s 10
mounted on various rail vehicles can be configured to communicate with
one another in order to determine the speed of the vehicles, and the

relative distance between the vehicles, for example.

[0051] The system 2 can also comprise one or more reporting stations
30 located along a railroad. The reporting stations 30 can be located at
or integrated with, for example, signal control points or other objects
positioned at fixed positions along a railroad track. The reporting stations
30 can include a communication mechanism that allows the rail vehicles
and/or the VMCS 10 installed on the rail vehicles to exchange data and
information, and otherwise communicate with the reporting stations 30.
For example, the reporting stations 30 can include transceivers that allow
the reporting stations to send and receive information via Bluetooth, WiFi,
radio signals, cellular signals, UWB, peer-to-peer networks, microwaves,
infrared signals, lasers, ultrasonic signals, electromagnetic induction

signals, or other modes of wireless communication.

[0052] The reporting station 30 can also communicate and exchange
information with a rail network 50. For example, the reporting station
can be in wireless or wired communication with a rail network 50 that
manages and maintains information relating to the speed and location of
the rail vehicles connected to the network 50, as well as other
information about the rail tracks and present weather conditions, for
example. The rail network 50 can manage and control railroads and
tracks in several locations or geographical areas. In some embodiments,

the rail network 50 can manage and maintain railroad information
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pertaining to all railroad tracks in a region, a state, a country, a

continent, or the world, for example.

[0053] Information from the VMCS 10 mounted on the rail vehicles can
communicate with the network 50 via the reporting stations 30 such that
each vehicle can be aware of the location of other vehicles traveling along
the railroad, their speeds, weather conditions, railroad conditions or
situations (e.g., steep grades, approaching sharp curves, rail crossings,
or stations), and other information that can be useful to ensure safe and
efficient rail transportation. In some embodiments, the VMCS 10 can
communicate directly with the rail network 50 via a wireless

communication mode without the use of a reporting station.

[0054] The rail control system 2 can also include one or more RFID tags
20 mounted at locations along a railroad track. For example, the RFID
tags 20 can be mounted on the railroad rails or the ties of the railroad.
In some embodiments, the RFID tags 20 can be mounted in other
locations, for example, on the wall of a tunnel, on the ground, or on poles
or stakes located along the railroad track. In this manner, the VMCS
(which may include an RFID reader) can read the RFID tags 20 located
along the railroad track to obtain information about the location,

operating track, track speed limit, and/or speed of the vehicle.

[0055] FIG. 2 shows an overhead view of a rail vehicle 5 on a railroad
line equipped with a rail vehicle separation control system in accordance
with at least one embodiment of the present technology. FIG. 2 depicts
two railroad tracks 3 and 4 running parallel to one another, and a rail
vehicle 5 traveling along one railroad track 3. Each of the tracks 3 and 4
has a plurality of RFID tags 20 located on the railroad ties of the track.
As shown in FIG. 2, the RFID tags 20 are positioned about every six ties;
however, in some embodiments, the RFID tags can occur with more or
less frequency as necessary for accurately determining the speed, track,
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and location of the rail vehicles 5. In some embodiments, the RFID tags
can be installed more frequently, for example, one RFID tag on every tie,
or on every second, third, fourth, or fifth tie. Alternatively, the RFID tags
can be installed less frequently, such as one RFID tag on every ten, 20,
30, 50, or 100 railroad ties. As another example, RFID tags could be
located at a distance prior to signals that would allow a train at the
highest speed to stop before the signal if braking began at the RFID tag
(plus some safety margin), as well as on either side of switches to
indicate the track segment on which the train is now operating. There

may also be redundant tags at those locations.

[0056] Where the RFID tags are positioned closer together and occur
with greater frequency, the system can detect the location and speed of
the rail vehicle 5 with greater accuracy. For example, where the RFID
tags are placed close enough together so that a slower moving rail vehicle
can detect several RFID tags per second, the separation control system
can continually determine and calculate the location and speed of the
vehicle with the passing and detection of each RFID tag. However, RFID
tags that are too close together may not be distinguishable by a rail
vehicle traveling at a high rate of speed, and may therefore result in a
less accurate speed determination. Conversely, where the RFID tags are
located farther apart, the system may be unaware of the precise location
and speed of the rail vehicle 5 in between the RFID tags, but the
sufficient separation can assure that each RFID tag is properly readable
and distinguishable from the others. Accordingly, in some embodiments,
the RFID tags are placed sufficiently close together so as to accurately
provide rail vehicle location and speed information, while also being
sufficiently spaced to ensure that each RFID tag can be properly detected
and distinguished by the VMCS 10 on the rail vehicle 5.
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[0057] FIG. 2 also shows a reporting station 30 located along the
railroad track 4. As shown, the reporting station 30 is located to the side
of the railroad tracks in close proximity to the tracks. In this manner, the
reporting station can be visible to a vehicle operator on a passing rail
vehicle. In some embodiments, the reporting station 30 can transmit
and/or receive information from a passing rail vehicle 5 via a VMCS 10,
for example. The reporting station 30 can then transmit rail vehicle
information and/or other information (e.g., information regarding weather
conditions) to the rail network. For example, the reporting station 30 can
include a transponder sensor module adapted to communicate with the

transponder sensor module installed on the rail vehicle 5.

[0058] The reporting station 30 can also be, for example, a signal
control point that generates signals viewable by an operator of the rail
vehicle 5. For example, the reporting station 30 can provide signals in
the form of various colored lights that provide information and/or
instructions to an operator of a passing rail vehicle 10. The reporting
station 30 may also communicate information (e.g., signal state or other
types of information known to the reporting station 30) to the VMCS 10.
FIG. 3 shows an example of a reporting station that operates as an
integrated signal control point 40 in accordance with the present
technology. The signal control point 40 comprises wiring 31 that can
connect the signal control point 40 to a power source, a processor, and/or
other controlling equipment. The signal control point also comprises one

or more signal lights 32, which can be, for example, LED signal lights.

[0059] The signal lights can operate as a signal where the illumination
of certain lights indicates a certain railroad track status, an instruction, or
other information. For example, when a red light is illuminated, the
signal control point can be indicating that the operator of the passing rail

vehicle 5 should stop the vehicle 5. A green light can indicate that the
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rail vehicle 5 can proceed to travel along the track at the authorized
speed. And a yellow light can indicate, for example, that the rail vehicle
operator should proceed with caution, or be prepared to stop at an
upcoming signal. In some embodiments, the signal control point can
include other signals, for example a double red signal (or a red over red
signal), which can indicate, for example, that the vehicle should stop and
stay. In this manner, only an “authorized person,” such as an inspector
or higher ranking officer can hand flag a car through a double red signal.
In some embodiments, the signal control point can also display a double
yellow (or a yellow over yellow) signal, indicating that the operator should
stop, and then proceed at a restricted speed with caution, for example,

because an upcoming station may be occupied by a train.

[0060] The signal control point can also comprise a communication link
35, which allows for communication and/or information exchange with
passing rail vehicles and a rail network 50. The communication link 35
can be, for example, a component of the AURA™ system provided by
Metrom Rail, which is described in United States Patent Application Nos.
13/474,428 and 14/252,987 that are incorporated by reference. The
communication link 35 can communicate, for example, with a VMCS 10
mounted on a passing rail vehicle 5. In this manner, the communication
link 35 can be used to execute warning signals as a rail vehicle 5 is
approaching the signal control point 40 and/or to execute other
functionality, such as automatic braking when the rail vehicle 5 is not
heeding the signal control point 40 instructions. In some embodiments,
the communication link 35 can be, for example, a transponder sensor

module.

[0061] Referring again to FIG. 1, the rail vehicle separation control
system 2 comprises a VMCS 10 that is mounted on a rail vehicle, and

communicates, either directly or indirectly, with a rail network 50. The
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VMCS 10 also senses RFID tags 20 that are located along a railroad track.
One embodiment of the VMCS 10 is depicted in greater detail in FIG. 4.

[0062] FIG. 4 is a block diagram of a VMCS 10 that can be used in
connection with the rail line vehicle separation control system of the
present technology. The VMCS 10 can comprise one or more components
that can be mounted, connected, or otherwise installed on a rail vehicle.
For example, the VMCS 10 can be a single module comprising one or
more components that and installable at a location on a rail vehicle.
Additionally and/or alternatively, the VMCS 10 can comprise one or more
modules, each module comprising one or more components and being
installable at one or more locations on a rail vehicle. In some
embodiments, the VMCS 10 is adapted to communicate with one or more
VMCS’s 10 installed on another rail vehicle operating on the same railroad

track.

[0063] In certain embodiments, the VMCS 10 comprises a collision
avoidance system 100, an RFID reader 200, a data collection system 300
and a supervisory component 500. The VMCS 10 can include, or be in
wireless communication with the rail network 50 that manages and
maintains information about various rail vehicles and/or other VMCS's

installed on vehicles on a railroad track.

[0064] The collision avoidance system 100 can be adapted to determine
a distance between the rail line vehicle and another rail line vehicle
operating on the same railroad track. For example, the collision
avoidance system 100 can be adapted to communicate with a nearby or
proximate rail vehicle operating on the same track. In some
embodiments, the collision avoidance system 100 can communicate with
at least the rail vehicle that is directly in front of it, and the rail vehicle
that is directly behind it on the same railroad track. In this manner, the
collision avoidance system 100 can determine a distance between the rail
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vehicle and the proximate rail vehicles on the same track. In some
embodiments, the collision avoidance system 100 can include or
incorporate one or more components of AURA™ system and/or the
system described in United States Patent Application Nos. 13/474,428
and 14/252,987 (which have been incorporated by reference in their
entireties).

[0065] A more detailed view of a collision avoidance system 100 is
provided in FIG. 5. FIG. 5 is a block diagram of a collision avoidance
system 100, which can include, for example, one or more transponder
sensor modules 110, one or more antennae 120, an auto-braking system
130, a warning system 140 and a processor 150, or central control unit.
As disclosed herein, a “processor” may include more than one processors
acting together to achieve a given function. According to one technique,
the processor 150 includes a main processor and a safety processor to

make the system more robust and fail-safe.

[0066] One or more transponder sensor modules 110 can be located on
the rail vehicle. According to one technique, one transponder sensor
module 110 is located on or proximate to the front of the rail vehicle, and
another transponder sensor module 110 is located on the back of the
vehicle. According to another technique, only one transponder sensor

module 110 is located at a known location on the rail vehicle.

[0067] In some embodiments, the transponder sensor module 110 is
adapted to send out a signal and receive a reflective or responsive signal
from a corresponding transponder sensor module installed on another rail
vehicle. The transponder sensor module 110 can send signals using a
one or more technologies and methods. For example, in some
embodiments, the transponder sensor module 110 can be or include a
UWB ranging unit configured to send UWB radio waves. Additionally
and/or alternatively, the transponder sensor module 110 can comprise a
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transceiver configured to utilize another communication technology
including, but not limited to, radio waves, lasers, ultrasonic waves,
RADAR, or light signals (e.g., infrared signals), that can be reflected or
re-sent at a determinable speed. The transponder sensor module 110
can be used to communicate with other transponder sensor modules
installed on proximate rail vehicles, for example, by sending radio
waves/pulses outward via the antenna 120 or other transceivers

associated with the transponder sensor module 110.

[0068] In this manner, a distance between the various transponder
sensor modules 110 (and thus, the distance between the rail vehicles
upon which the transponder sensor modules are installed) can be
determined. By measuring how long it takes a wave/pulse or a signal to
travel (for example by reflecting and/or bouncing, or a precisely timed
response) between two transceivers, the distance between the
transponder sensor modules can be accurately determined. That is, the
present technology can detect the distance between two rail vehicles
and/or the distance between a rail vehicle and signal/reporting station
based on the time it takes a signal to travel between the transponder
sensor modules. This technique may be referred to as “time of flight.”
The processor 150 or another processing unit can be used to determine
the distance between the vehicles based on the results of the time of
flight.

[0069] Consider the scenario in which a transponder sensor module 110
is located on the back of a first rail vehicle and another transponder
sensor module 110 is located on the front of a second rail vehicle. The
first rail vehicle is in front of the second rail vehicle. In this scenario, the
time of flight technique can be used to determine the distance between
the two transponder sensor modules 110, and therefore the distance

between the first and second rail vehicles.
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[0070] Consider, alternatively, the scenario in which there is only one
transponder sensor module 110 on the first rail vehicle and only one
transponder sensor module 110 on the second rail vehicle. The first rail
vehicle is in front of the second rail vehicle. Given the time of flight and
the known length of one or more of the first or second rail vehicles, the
distance between the vehicles can be determined. For example, if the
transponder sensor modules 110 are located on the front of each rail
vehicle, the distance between the vehicles would be a function of the
distance between the transponder sensor modules 110 and the length of
the first rail vehicle. As another example, if the transponder sensor
modules 110 are located on the back of each rail vehicle, the distance
between the vehicles would be a function of the distance between the
transponder sensor modules 110 and the length of the second rail
vehicle.

[0071] In some embodiments of the present technology, the collision
avoidance system 100 also includes a GPS unit that can be used in
combination with (or as a component of) the transponder sensor module
to determine a position (e.g., an absolute position) of the rail vehicle. In
this manner, the present technology can combine GPS functionality with
the time of flight technology to determine a separation distance between
rail vehicles. The GPS and/or the time of flight technology can serve as
redundant systems that assure a separation distance between rail
vehicles is known even when one of the systems is not effectively
working. For example, the GPS unit can be used to ensure that the time
of flight technology is not providing incorrect separation distance
information because of reflected signals. Moreover, the time of flight
technology can be used to observe separation distance in situations
where the GPS unit is incapable of receiving positioning information, for

example, due to issues with satellite connectivity. This can be particularly
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useful, for example, for rail vehicles traveling in subterranean tunnels
(e.g., subways), where there is limited or no access to GPS functionality.
The GPS operating frequency may be 1.575 GHz. The system may
include two GPS receivers, for example, to provide redundancy. GPS
information may provide speed data and the vehicle direction of travel.
Such data may allow for periodic self-calibration of the on-board vehicle
speed measurement system. This can allow for automatic compensation
of wheel wear (which can otherwise cause exaggerated speed
measurements over time). The VMCS 10 may perform the automatic

compensation.

[0072] The VMCS 10 may have a speed measurement system which
may be distinct from the speedometer of the vehicle (prior to installation
of the VMCS 10). The VMCS 10 may receive information regarding the
rate of wheel rotation, and speed may be calculated therefrom. The
VMCS 10 may also be capable of determining speed information from GPS
information and/or RFID tag scanning rate. It may also be possible to
measure speed using the UWB time-of-flight data, since this data

provides substantially continuous location information over time.

[0073] In some embodiments of the present technology, the collision
avoidance system 100 can operate fully, effectively, and safely without
GPS technology. This is particularly true for subway rail vehicles, which

can often have limited or no use for a GPS feature.

[0074] In some embodiments, the collision avoidance system 100
and/or the transponder sensor module 110 can communicate with
reporting stations and/or signal control points, such as the signal control
point 40 depicted in FIG. 3 (for example, via UWB communications). In
this manner, the transponder sensor module 110 may communicate with

the communication link 35 or another similar component of the signal
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control point 40 to determine a distance between the vehicle and the

signal control point 40.

[0075] The VMCS 10 may also implement a second or redundant
wireless network. Such a network may improve the robustness of the
system. Such a network may be of a different type than the first
network. For example, the second network may be a spread-spectrum
network (for example, one that implements frequency hopping). Such a
network may operate at 2.4 GHz. The second network may transmit

information similar to what is transmitted by the first network.

[0076] When the collision avoidance system 100 determines that the
signals provided by the signal control point 40 are not being followed by
the rail vehicle operator, the processor 150 can operate one or more
other functions of the collision avoidance system 100. For example, the
processor may use the auto-braking system 130 to initiate an auto-
braking feature to automatically brake or otherwise reduce the speed of
the rail vehicle. In some embodiments, when the collision avoidance
system 100 determines that the distance between the rail line vehicle and
a proximate rail line vehicle operating on the same railroad track has
come within a predetermined limit, the collision avoidance system 100
may initiate the auto-braking feature in order to prevent and/or reduce
the likelihood of a collision. The processor can then log the auto-braking

action, for example, in the data collection system 300 of the VMCS 10.

[0077] In some embodiments, the auto-braking system 130 can be
adapted to automatically brake a rail vehicle based on the distance
between the vehicle and a signal control point 40, depending on the
signal indicated by the signal control point 40. For example, the collision
avoidance system 100 can automatically brake the rail vehicle when the
collision avoidance system 100 detects that the rail vehicle is not
observing a stop signal communicated by the signal control point. In
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some embodiments, the collision avoidance system 100 may determine
that the stop signal is not being observed based on the speed of the rail
vehicle and the distance between the rail vehicle and the signal control
point. For example, in some embodiments, there can be a safety point
located on the railroad tracks relative to the signal control point, the
safety point representing the furthest location where rail vehicles can
come to rest when a stop signal is indicated in order to ensure safe
railroad track operation. In some embodiments, the safety point can be,
for example, at or around the location of the signal control point. When
the distance between the rail vehicle and the signal control point
approaches or exceeds a limit where it is no longer possible to bring the
vehicle to a complete stop before the safety point during existing
conditions, the auto-braking system 130 can automatically brake the
vehicle.

[0078] In some aspects of the present technology, the speed and/or
distance used to determine whether or not to apply the auto-braking
system 130 can vary based on conditions. For example, when the tracks
are wet or icy, the collision avoidance system 100 may determine that
the stop signal is not being observed at a lower rate of speed and/or
distance from the signal control point than under normal dry conditions.
In certain embodiments, the collision avoidance system 100 may
determine that the stop signal is not being observed if the rail vehicle
passes the signal control point. In other embodiments, the collision
avoidance system 100 may determine that the stop signal is not being
observed if the vehicle operator fails to respond to warnings or other

commands for a predetermined period of time, for example.

[0079] The auto-braking system 130 does not include the vehicle
brakes. Instead, the auto-braking system 130 can be configured to work

with brakes and associated vehicle componentry. The auto-braking
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system 130 can provide one or more outputs that cause existing brakes
to be applied (either at 100% of braking force or at some lesser level) or

released.

[0080] The collision avoidance system 100 can also utilize the warning
system 140 to initiate a warning signal as the rail vehicle approaches a
signal control point 40 or another rail vehicle. The warning system 140
can be operable to initiate a warning signal indicating that the rail vehicle
operator should decrease the speed of the rail vehicle. In some
embodiments, the warning system 140 can operate to initiate a warning
signal as the rail vehicle approaches or passes a signal control point
indicating a stopping signal. Additionally and/or alternatively, the
warning system 140 can be operable to initiate a warning signal when the
distance between the rail vehicle and a proximate rail vehicle is within a
predetermined limit. For example, the predetermined limit can be a value
that ensures that the rail vehicle can safely be brought to a complete stop
without colliding with the proximate vehicle. The predetermined limit can
vary depending on the rail conditions, the weather conditions, and the

speed of the rail vehicle and the proximate rail vehicle, for example.

[0081] For example, when a rail line vehicle is approaching a signal
control point 40 indicating a red light, the warning system 140 can
generate an audible and/or visual warning indicating the approaching
signal. Further, the warning system 140 can be configured so that the
warning signal changes, or increases in intensity as the signal is
approaching. In some embodiments, a warning signal, or warning alarm
can involve a continuous, alternating audible notification for the vehicle
operator, along with an urgent flashing visual indication. In some
embodiments, the warning signal can sound continuously until the
operator presses an acknowledge button an interface, until the vehicle

has come to a stop, or until the condition that caused the alarm has been
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cleared. In some embodiments, after a warning alarm has been
acknowledged, the collision avoidance system 100 can initiate a reminder
alert will sound periodically (e.g., every five seconds) until the vehicle has
come to a stop, or the condition that originally caused the alarm has been

cleared.

[0082] In some embodiments, the collision avoidance system 100 may
use auto-braking system 130 and the warning system 140 together. For
example, when the vehicle passes a red signal without stopping, the
collision avoidance system 100 can alert the vehicle operator using the
warning system 140, log the event description, timestamp, signal state,
measured distance to the signal, and the vehicle operating conditions
when the alarm was sounded. The collision avoidance system 100 can be
configured such that the warning signal can be quieted if the vehicle
operator presses a confirmation button, but to sound a periodic alert until
vehicle is stopped or the signal is no longer red. If the vehicle doesn’t
begin braking within a predetermined distance or time (e.g., 50 feet or
two seconds of passing the signal control point 40), the collision
avoidance system 100 use the auto-braking system 130 to slow or bring

the vehicle to a halt.

[0083] In some embodiments, the collision avoidance system 100 can
record and log information about passing signal control points. For
example, when a vehicle is passing a signal control point 40 indicating a
green signal, the auto-braking system 130 may not be used. Rather, the
event can be logged with an event description, timestamp, signal state,
and vehicle operating conditions when the signal was passed. Moreover,
when the vehicle passes a signal control point 40 indicating a yellow
signal, the collision avoidance system 100 may alert the vehicle operator;

log the event description, timestamp, signal state, measured distance to
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the signal, and the vehicle operating conditions when the alert was

sounded.

[0084] Referring again to FIG. 4, the collision avoidance system 100
operates in connection with a supervisory component 500, which also
communicates with an RFID reader 200 and a data collection system 300.
In some embodiments, the RFID reader 200 can be connected to the
collision avoidance system 100. The data collection system 300 can
include, for example, a data storage device capable storing data and
information that can be accessible via the supervisory component 500.
The data collection system 300 can maintain a log of events, conditions,
and rail vehicle information, and transmit that data to the rail network 50.
The data collection system 300 can also comprise a database of
information that relates to the rail vehicle, the rail track, and other rail
vehicles associated with the rail network 50. Information obtained by the
collision avoidance system 100 and/or the RFID reader 200 can be
transmitted to stationary collision avoidance systems (e.g., collision
avoidance systems installed on control signal points), which can in turn

transmit the information to a rail network 50 (e.g., a wired network).

[0085] The RFID reader 200 can be configured to detect the RFID tags
20 that are installed or otherwise located along the railroad track. The
RFID reader 200 can be configured to detect active tags, passive tags, or
both. The RFID tags 20 can be serialized such that each RFID tag 20 is
distinguishable from the other. In this manner, each RFID tag 20 can be
associated with information about the location of the RFID tag. RFID tags
20 may also include or convey information relating to specific information
about a given RFID tag 20. Such information includes work zone status,
speed limit, grade, subterranean track segment, track reroute, and/or
increased stopping distances. Temporary tags 20 may be installed to

temporarily provide such information to the VMCS 10. Such information
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can be actually stored in a tag 20, or may be stored in a database. The
unique identity of the tag 20 may be used to look up such information in
a database. Such a database may be stored in the VMCS 10 or remotely.
A VMCS 10 database may be updated via the rail network 50, for

example, through an access point or reporting station 30.

[0086] For example, each serialized RFID tag 20 can be referenced in a
database once read by the RFID reader 200. The database can be, for
example, a part of the data collection system 300. The database can
include information pertaining to the location of each RFID tag 20
associated with the rail vehicle separation control system 2. In this
manner, each time the RFID reader 200 detects an RFID tag 20, the
VMCS 10 can consult the database via the data collection system 300 to
determine the location of the RFID tag 20, and thus, the location of the
rail vehicle. Location may also be determined by interaction between a
signal control point 30 and a map (for example, one stored in the VMCS
10 or remotely). If the signal control point 30 is known and the distance
of the VMCS 10 from the signal control point is known, then location can

be determined.

[0087] In some embodiments, the RFID reader 200 and/or the VMCS 10
can record a specific time at which each RFID tag 20 has been read.
Thus, the speed of the rail vehicle can be determined based on the
distance between two or more RFID tags 20, and the time elapsed
between the RFID tag 20 detection. In some embodiments, the present
technology can include, or can be interfaced with a speed measurements
system on the vehicle (e.g., the speedometer). In this manner the
present technology and the existing speed measurement system can
serve as redundant features to improve the speed calculation of the
vehicle. The system may also include a vehicle wheel speed sensor to

independently determine the speed of the vehicle. These other speed
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determining components (speedometer and/or wheel speed sensor) may
be used together with the RFID tag scanning system. Data from the
speed determining components may be transmitted to other system
components via an ad hoc, decentralized network. As another example,
data generated by these other speed sensing components may be
communicated to the rail network 50 similar to how the RFID tag

scanning data is transmitted.

[0088] The RFID system (comprising the RFID reader 200 and the RFID
tags 20) can also be used to determine the specific railroad track that the
rail vehicle is traveling on. That is, each serialized RFID tag 20 can be
associated with a particular railroad track such that the VMCS 10 and the
rail vehicle separation control system 2 can be aware of which track each
rail vehicle is traveling. This can be particularly useful if two railroad
tracks are located parallel to one another and in close proximity. By
reading individually serialized RFID tags located on the track itself, the
present technology allows for the identification of the specific track or line
that the vehicle is traveling on, providing an ability to ignore or bypass
unnecessary collision warnings or auto-braking processes. The RFID tags
20 may operate in a 900 MHz ISM band.

[0089] Using the RFID reader 200 and tag 20 system of the present
technology, a VMCS 10 can be aware of the vehicle’s location and speed
at any time regardless of its location. The location and speed information
can be determined even when the rail vehicle is not able to access
satellites and/or GPS functionality. In this manner, the present
technology can be used in subterranean tunnels and/or subways to keep
all vehicle operators and rail control systems apprised of the location and
speed of each vehicle on the network, regardless of its location or access

to GPS functionality.
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[0090] The VMCS 10 may actually have several ways of determining
speed. Such ways include determining speed by: wheel rotation rate;
GPS information; RFID tag 20 scanning; and/or distance ranging over
time (for example, using the UWB time-of-flight data over time). This
may provide redundancy for robustness and also serve to allow the VMCS
10 to periodically recalibrate the estimated wheel size (which is used in
conjunction with the wheel rotation rate to determine speed).

[0091] The supervisory component 500 can be connected remotely
and/or wirelessly to the rail network 50. For example, the supervisory
component can communicate with the rail network 50 via one or more
reporting stations 30 that are installed or otherwise located along the
railroad track. For example, when the rail vehicle passes a reporting
station 30, the supervisory component 500 and/or the VMCS 10 can
communicate information to the reporting station 30, and thus the rail
network 50 wirelessly. For example, the reporting stations 30 and/or the
VMCS 10 can include one or more antennae, receivers, transmitter,
and/or transceivers that allow the reporting stations to send and receive
information via Bluetooth, WiFi, radio signals, cellular signals,
microwaves, infrared signals, lasers, ultrasonic signals, electromagnetic
induction signals, or other modes of wireless communication. In this
manner, the VMCS 10 can communicate information about the rail vehicle
location, speed, separation between proximate vehicles, weather
conditions, track conditions, and other relevant information to the rail
network 50. The rail network 50 can use this information to manage and
maintain an entire railway system to ensure that all rail vehicles on the
railway system are operating at safe distances from one another and/or
are properly distributed for timely transit operations.

[0092] FIG. 6 shows an image of a rail vehicle 5 traveling on a rail line

equipped with various components of a VMCS 10 of the present
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technology. The rail vehicle 5 can have a collision avoidance system 100
installed at a location on the front of the rail vehicle 5. An RFID reader
200 can also be installed at the front end of the rail vehicle 5, so that
RFID tags located on the rails or ties can be read and detected. Other
locations for the RFID reader 200 include the side, rear, or bottom of the
vehicle 5. Placing the RFID reader 200 on the bottom of the vehicle may
be particularly effective when RFID tags 20 are located on rail ties. As
shown, the VMCS 10 can be installed on a rail vehicle as a module that

comprises one or more components separate from one another.

[0093] In operation, the present technology can be used to control and
enforce separation among rail vehicles. In some embodiments, the
present technology provides a system that can detect a distance between
the rail vehicle and a proximate rail vehicle on the rail track. In some
embodiments, the present technology vehicle separation control system is
adapted to detect the location of the rail vehicle, the speed of the rail
vehicle, and the distance between the rail vehicle and the proximate rail
vehicle when the rail vehicle is located in a subterranean tunnel. The
present technology can include systems that have an auto-braking
system 130 that automatically reduces the speed of the rail vehicle when
the distance between the rail vehicle and the proximate rail vehicle on the
rail track is within a predetermined limit. The predetermined limit can be
calculated based at least in part on the speed of the rail vehicle. For
example, where a rail vehicle is traveling at a high rate of speed, it will
take a greater distance to bring the vehicle to a stop. Accordingly, in
such a circumstance, a predetermined distance can be relatively high to
ensure that the rail vehicle can come to a complete stop before colliding
with another vehicle.

[0094] Certain embodiments of the present technology relate to

systems mounted or mountable on a rail vehicle. Moreover, some
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embodiments of the present technology relate to rail vehicle separation
control systems that include or incorporate a VMCS 10 in addition to other
features, including but not limited to: a rail network 50 maintaining
information relating to the location and speed of rail vehicles on the
railroad track; one or more of serialized RFID tags 20 mounted at
locations along the railroad track; and one or more reporting stations
located along the railroad track, the reporting station operable to
communicate with the rail network 50. The VMCS 10 can obtain vehicle
information relating to the railroad track that the rail vehicle is traveling
upon and the rail vehicle location based on the GPS information and/or
serialized RFID tags 20 detected by the RFID reader 200. Speed may be
determined by these subsystems and/or by the wheel rotation rate. The
VMCS 10 can then communicate the vehicle information to the rail
network 50. In some embodiments, the reporting station can be a signal
control point operable to display signals viewable by an operator of a rail

vehicle traveling along the railroad track.

[0095] Certain embodiments of the present technology also provide
methods of enforcing rail vehicle separation. In some embodiments, the
methods involve determining the speed and location of a rail vehicle
traveling along railroad track.

[0096] FIG. 7 is a flow diagram 700 depicting a method for determining
the speed and location of a rail vehicle in accordance with at least one
embodiment of the present technology. The method may be performable
using the structures and functions described herein. The steps illustrated
in the flow diagram 700 may be performable at least in part by one or
more processors, such as the processor(s) in the VMCS. Furthermore,
the steps illustrated in the flow diagram 700 may be performable in a
different order, or some steps may be omitted according to design and/or

preferences. The steps illustrated in the flow diagram 700, or a portion
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thereof, may be performable by software, hardware, and/or firmware.
The steps illustrated in the flow diagram 700, or a portion thereof, may
also be expressible through a set of instructions stored on one or more
computer-readable storage devices, such as RAM, ROM, EPROM, EEPROM,

flash memory, optical disk, magnetic disk, magnetic tape, and/or the like.

[0097] As shown in FIG. 7, the flow diagram 700 includes, at step 710,
detecting a first serialized RFID tag located along a railroad track. The
first serialized RFID tag can be detected, for example, with an RFID
reader mounted on the rail vehicle. The first serialized RFID tag can have
a serialized identifier, for example, that corresponds to location
information of the RFID tag along the railroad track. In this manner, a
VMCS can reference the serialized RFID tag in a database to obtain
information about the RFID tag’s (and thus the rail vehicle’s) location
along the railroad track. In some embodiments, at step 710, the method
may include noting a time (e.g., a first time t1) that the serialized RFID

tag was read.

[0098] At step 720, a second serialized RFID tag is detected using the
RFID reader. The second RFID tag can also have a serialized identifier
that can be referenced in a database to obtain information about the RFID
tag’s location along a railroad track. In some embodiments, at step 720,
the method may include noting a time (e.g., a second time t2) that the

serialized RFID tag was read.

[0099] At step 730, the first and/or second serialized RFID tag are
referenced in a database. In this manner, at step 730, information can
be obtained about the location of the rail vehicle at the first time t1, and
the location of the rail vehicle at the second time t2, based on the times
that the first and second RFID tags were read by the RFID reader. In
some embodiments, the RFID tags may be referenced by a latitude and
longitude coordinate system. Additionally and/or alternatively, in some
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embodiments, each RFID tag may be associated with location information
that is referenced with respect to the railroad tracks. For example, the
RFID tags can be identified as a certain distance (e.g. 5 miles, 2390.81
feet) from a reference point, such as a rail station, a reporting station,

railroad tie, etc.

[00100] At step 740, the flow diagram 700 can include determining
vehicle location information. For example, at step 740, the flow diagram
700 can determine a precise or approximate vehicle location based on the
location information associated with the RFID tags recently read by the
reader based on the information referenced in the database. In some
embodiments, the location information can be based on geographic
coordinates (e.g., latitude and longitude coordinates) or a position
relative to a reference point, for example. As another example, location

information may correspond to a mile-marker value (e.g., 21.3 miles).

[00101] At step 750, the flow diagram 700 determines the vehicle
speed information. The vehicle speed information can be based on the
locations of the RFID tags read by the RFID reader, the distance between
the RFID tags, and the times at which the RFID tags were read. In this
manner the method can determine and continually update the speed of
the rail vehicle by dividing the distance between two detected RFID tags
by the time elapsed between the points when they were detected. In
certain embodiments, this can provide a validation, or redundancy for the
on-board speed measurement system (e.g., the speedometer). That is,
the RFID reader can be used as a cross-check to the on-board speed
measurement system. If it is determined that there is a significant
disagreement over the course of multiple measurement cycles, the
technology may record a fault and notify the rail network. In this way

any problems can be diagnosed and repaired.
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[00102] The rail vehicle location and speed information can be logged,
stored, and/or maintained in a database. For example, in some
embodiments, the rail vehicle speed and location information can be
logged in a data collection system that is a component of the VMCS as rail

vehicle information.

[00103] In some embodiments the method also involves determining
the distance between the rail vehicle and another rail vehicle. For
example, in some embodiments, a VMCS can be used to send signals,
and receive signals from other VMCS devices mounted on proximate rail
vehicles. In this manner, a time of flight technology can be used to
determine a separation distance between the rail vehicles. In some
embodiments, a GPS unit can be used to determine the separation
distance between two or more rail vehicles. And in some embodiments,
the method may use a combination of time of flight and GPS technology
to more accurately detect and determine a distance between rail vehicles
operating on a common rail track. The separation distance information
can also be logged, stored, and maintained in a database, for example, a

data collection system component of a VMCS as rail vehicle information.

[00104] In some embodiments, other information can be obtained and
recorded by the VMCS. For example, information about weather
conditions, rail track conditions, rail track problems or issues, signal
control point conditions, instructions, or issues, and/or passing rail vehicle
issues can be detected. This information can also be logged, stored, and
maintained in a data collection system component of a VMCS as rail

vehicle information.

[00105] Logged information may be stored at the VMCS in non-volatile
memory. Logging may involve two event categories: incident and

activity. Incident logging may record catastrophic events (for example, a
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collision), whereas activity logging may be used for all other events (for

example alarm-generating events or braking events).

[00106] At step 760, the method communicates rail vehicle
information to a rail network. The information can be communicated, for
example, by transmitting information from a VMCS to a reporting station
located along a rail track.

[00107] In some embodiments of the present technology, the method
can involve generating a signal to alert a vehicle operator of an
approaching stopping signal, an approaching vehicle, or of other
noteworthy events, in particular, events that could result in a collision or
accident such as excessive speed. In some embodiments, the present
technology may automatically brake or reduce the speed of a rail vehicle.
For example, in some aspects, methods could involve initiating an auto
brake feature that automatically applies brakes to reduce the speed

and/or stop the rail vehicle.

[00108] FIG. 8 is a flow diagram 800 depicting a method for enforcing
rail vehicle adherence to rail control signals in accordance with at least
one embodiment of the present technology. The method may be
performable using the structures and functions described herein. The
steps illustrated in the flow diagram 700 may be performable at least in
part by one or more processors, such as the processor(s) in the VMCS.
Furthermore, the steps illustrated in the flow diagram 700 may be
performable in a different order, or some steps may be omitted according
to design and/or preferences. The steps illustrated in the flow diagram
700, or a portion thereof, may be performable by software, hardware,
and/or firmware. The steps illustrated in the flow diagram 700, or a
portion thereof, may also be expressible through a set of instructions

stored on one or more computer-readable storage devices, such as RAM,
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ROM, EPROM, EEPROM, flash memory, optical disk, magnetic disk,

magnetic tape, and/or the like.

[00109] As shown in FIG. 8, the flow diagram 800 includes, at step
810, communicating a control signal via a signal control point. For
example, the signal control point can communicate a “stop” signal by
presenting a red light, a “proceed” signal by presenting a green light, or a
“proceed with caution” signal by presenting a yellow light. In some
embodiments, the control signal may include a speed limit for the rail
vehicle. The control signal can be communicated to passing rail vehicles,
to a rail network, and to other signal control points, for example, via

wireless communication devices.

[00110] At step 820, the flow diagram 800 detects a distance between
the rail vehicle and the signal control point. For example, the flow
diagram 800 can employ a collision avoidance system to detect a distance
between the rail vehicle and the signal control point using time of flight
techniques. That is, in some embodiments, the step of determining a
distance can be based on the time it takes a signal to travel between the
transponder sensor modules on the rail vehicle and signal control point,
for example. The collision avoidance system can comprise, for example,
one or more transponder sensor modules installed on each of the rail

vehicle and the signal control point.

[00111] In certain embodiments, at the step 830, the flow diagram
800 can include determining whether the rail vehicle is approaching a
signal control point indicating or communicating a control signal. A
control signal may be a “stop” signal or a signal communicating a speed
limit for the rail vehicle. For example, the flow diagram 800 can use a
collision avoidance system to detect a distance between the rail vehicle
and a signal control point to determine whether the signal control point is
indicating a “stop” or other signal. For example, the rail vehicle can
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communicate with the signal control point and/or a rail network using a
supervisory component to determine the signal that the signal control
point is currently indicating. If it is determined at step 830 that the rail
vehicle is not approaching a signal, the method can cycle back to step
820, for example, and continue detecting the distance between the rail
vehicle and upcoming signal control points. If it is determined that the
upcoming signal control point is indicating a “proceed” signal, then the
flow diagram 800 can allow the vehicle to proceed past the signal without

any warning or suggestion to slow the vehicle.

[00112] If it is determined that the signal control point is indicating a
“stop” signal, or any other signal suggesting that the rail vehicle reduce
its speed (such as a speed limit signal), then the flow diagram 800 can
proceed to step 840 and generate a warning signal. For example, step
840 can involve generating a warning signal via a warning system
component of a collision avoidance system on the rail vehicle. In certain
embodiments, the warning system can issue a series of beeps or alarms
that will continue until the vehicle operator acknowledges the signal, for
example, by pressing a button or communicating a signal
acknowledgement, or until the vehicle reduces its speed or comes to a
stop. In certain embodiments, the warning signal can be a progressive
warning signal that increases in volume, duration, repetition rate, and/or
frequency as the signal control point draws nearer. In this manner, the
warning signal can be used as a failsafe to ensure that the vehicle
operator recognizes the signal and thereby take steps to slow and/or stop

the vehicle. Warning signal(s) may also be visual.

[00113] At step 850, the flow diagram 800 determines whether the
vehicle is observing the control signal. For example, at step 850, the flow
diagram 800 can determine, based on factors such as the vehicle speed,

vehicle location relative to the rail signal, and rail track conditions
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whether it is possible for the vehicle to come to a stop in a safe manner.
For example, given the speed of the vehicle, the track conditions, and the
distance to the signal control point, an appropriate braking distance or
speed reduction distance may be determined. This is a distance that
allows for safe braking by the time the vehicle reaches the signal control
point. If the vehicle does not begin slowing down at an appropriate rate
once the distance is reached, then it can be determined that the vehicle is

not observing the control signal.

[00114] In some embodiments, step 850 may determine that the
vehicle is not observing the stop signal when the vehicle passes the signal
control point (or any predetermined point along the rail track) at any
speed. If it is determined that the vehicle is indeed observing the stop
signal, the flow diagram 800 can cycle back to step 830, 820, and/or 810
and depending on the location of the train and the conditions of the signal
control points. In some embodiments, step 850 may determine that the
vehicle is not observing the speed limit signal when the vehicle passes
the signal control point (or any predetermined point along the rail track

such as an RFID tag).

[00115] According to one technique, a database of trackside RFID tags
(each with a unique ID) is maintained. Each RFID tag (or a portion
thereof) has an associated speed limit that is stored in the database. As
the vehicle reaches an RFID tag, the speed of the vehicle is checked
against the appropriate speed indicated by the database for the given
RFID tag. If the vehicle speed exceeds the given speed limit for that tag,
then it can be determined that the vehicle is not observing the speed
limit. The database may store different limits for each RFID tag according
to other conditions such as weather, construction, or time-of-day.
Alternatively, the database may store one or more limits for each RFID

tag that can be adjusted according to such other conditions. For
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example, if the track is wet or there is rain, a speed limit value for an
RFID tag may be reduced by a percentage, such as 20%. The database

may be stored locally on the vehicle or remotely at a rail control system.

[00116] According to another technique, the distance of an
approaching vehicle (for example, another vehicle in front of the vehicle)
may be determined. The rate of change of the distance may also be
determined. Based on the distance, the rate of change of the distance,
the speed of the vehicle, the speed of the other vehicle, and/or the track
conditions, it may be determined that there is a risk of the vehicles
colliding. Accordingly, a warning (an alert may be a type of warning)

may be generated.

[00117] 1If a warning is being generated, the failure of the vehicle to
observe control points, speed limits, or recognize an approaching vehicle
may escalate the level of the warning - e.g., causing a louder warning or
a brighter, different colored warning (for example, go from yellow to red).
If a warning is not being generated, then failure to observe control points

or speed limits may cause a warning signal to be initiated.

[00118] If it is determined at step 850 that the rail vehicle is not
observing the control signal, speed limit, or approaching vehicle, then the
flow diagram 800, at step 860, automatically brakes the vehicle, for
example, using an auto-braking system. In some embodiments, the
auto-braking feature can be applied until the rail vehicle comes to a
complete stop, or until the vehicle speed is below a determined threshold
(e.g., below 2 miles per hour or below the speed limit for that portion of
the track), depending on the conditions and the situation. In some
embodiments, once the vehicle has been brought to a stop or otherwise
has been brought into compliance with the control signal, any warning
signals currently generated (e.g., by step 840) may cease or be altered to
notify the vehicle operator of the current state of events.
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[00119] In the event that the VMCS automatically stops the vehicle,
the brake can be continually applied until the operator acknowledges that
he or she is prepared to again assume control of the vehicle. This
acknowledgement can be accomplished by pressing a confirmation button
on the user interface. When pressed, the brake can be released and
system operation is returned to normal. Note that the braking event and
the acknowledgement events and times can be logged.

[00120] The VMCS may provide a way for status messaging to be
uploaded to the rail network. Access points may be located periodically
along the track (for example, vehicle storage yards or turn-around
points). At these points, information may be transferred to and from the

vehicle and rail network.

[00121] The systems and methods disclosed herein can provide
additional layer(s) of protection for transit operations by warning the
vehicle operator when operating rules are violated. If necessary to
restore safe operating margins, the VMCS can cause the vehicle slow or
stop using the vehicle’s full service brake. The protection provided by
these systems and methods can include signal compliance, speed limit
compliance, vehicle-to-vehicle collision avoidance, operations and incident
recording, work-zone temporary speed limits, vehicle location tracking,
and precision station stopping. The techniques described herein can
function by independently monitoring operating conditions such as vehicle

speed, signal indications, and local speed restrictions on the transit line.

[00122] The techniques can operate through the use of multiple
sensing and communication technologies which are mounted on the
vehicle and at strategic wayside locations. The vehicle-side portion of the
system can operate autonomously and make internal operational
decisions without requiring a central server. The techniques can adapt to
a transit system's existing operating rules and may not require the
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addition of restrictive block controls or additional vehicle spacing,
avoiding adverse impact on existing system throughput. The techniques
can operate as an overlay to the existing safety controls in transit
systems by interfacing in a non-invasive means with legacy vital signals.
This system enhances safety by providing warnings and/or actions which
may include automatic braking in the event the transit vehicle operator
fails to comply with operating rules and procedures. The techniques may
comply with IEC61508 SIL 3.

[00123] The techniques may be used as a safety enhancement to
supplement existing procedures and safe operating principles that transit
vehicle operators are trained to follow. In order to avoid compromising
the existing “safety net” already achieved with established operating
behaviors, the techniques disclosed herein may to diminish or suppress
operator responsibility. For example, instead of notifying the operator
when the vehicle is approaching a track signal which is displaying a red
(stop) indication, the techniques may not indicate a warning simply
because the vehicle is approaching a red signal. Instead, the techniques
may wait until the VMCS calculates that the approach speed to the red
signal is beyond what has been determined as a reasonably safe
operating margin. Only when vehicle operation has exceeded the
established safe operating parameters will the techniques indicate a
warning. If the safe operating margin continues to deteriorate because
the operator fails to immediately slow the vehicle to a stop, the
techniques can escalate intervention by automatically causing application

of vehicle brakes until the vehicle comes to a stop.

[00124] This approach may keep the vehicle operator accustomed to
being the primary facilitator of safe operation. In an alternative
implementation, the techniques were to warn the operator every time the

vehicle was approaching a condition that requires slowing or stopping, the
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operator may eventually become complacent. In time, under this
alternative scenario, the operator may come to depend upon the system
to maintain safe operation instead of being vigilant and observant. This
alternative approach may compromise the intended safety enhancement

intended.

[00125] According to one technique, in order to assure that the
operator retains operational responsibility, the methods and systems
keep a log of the conditions for each event where it intervenes by
indicating a warning or by applying vehicle brakes. This log can include
the nature of the intervention, the justification for the intervention, the
date, time, vehicle ID, vehicle speed, vehicle direction of travel, operating
track, location, and, where applicable, the distance to the signal, other
vehicle, or the speed limit for the track segment. Audits of logs may
highlight if a particular operator is in need of additional training or

discipline.

[00126] According to a technique, the system may operate using a
peer-to-peer data communications network (e.g., an ad-hoc network)
between vehicles and signals. As components come into communications
range, they enter the network. Such a decentralized approach may allow
each vehicle to determine its safe operating envelope using only the

necessary local inputs from signals and other vehicles.

[00127] FIG. 9 illustrates a vehicle management control system 1000
(or vehicle-mounted subsystem), and may be similar to VMCS 10. For
example, either the VMCS 1000 or VMCS 10 may be adapted to perform
the techniques disclosed herein. The VMCS 1000 may include a backup
power module 1001, a power supply/charger 1002, a data radio 1003,
one or more ranging radios 1004, a GPS radio 1005, an override switch
1006, a user interface 1007, an RFID reader 1008, an RFID antenna
1009, a control electronics module 1010, a speed sensor 1011, and/or a
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vehicle interface 1012. The control electronics module 1010 may include
one or more processors (or, for simplicity, a processor) and one or more
memories. The control electronics module 1010 may control the

operations of peripheral components and receive data from them as well.

[00128] The VMCS 1000 may include a power supply 1002 and/or
charger and a backup power source 1001 (e.g., batteries) rechargeable
by the charger 1002. The power supply 1002 may provide suitable
electrical power to the remainder of the VMCS 1000. The power supply
1002 may receive power from the vehicle.

[00129] The data radio 1003 may be a peer finder. The data radio
1003 may be capable of detecting other peers, such as another VMCS
1000, a signal control subsystem, a temporary control subsystem, or an
access point, all of which are discussed below. Once peers have been
identified, a peer-to-peer network may be created. The peer-to-peer
network may operate independently of a central network, such as the rail

network discussed above.

[00130] The control electronics module 1010 may determine or
recognize the presence of peers detected by the data radio 1003. The
data radio 1003 may also serve to transfer data to and from other peers.
The data network may be a spread-spectrum network and may employ
frequency hopping. Such techniques may improve signal quality and
robustness of the network. The data network may share speed and
location of the vehicle with the other peers. This may facilitate
determining a proper separation distance between the peers (be they
other VMCSs or signal control subsystems). The data network may allow
wireless data uploads of daily operation logs and fault reports, for
example, with an access point. Information may be transmitted to a

central network, either through another peer or directly, that includes
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operating data of the vehicle (e.g., location and speed) or faults that have

been detected.

[00131] Once another peer is added to the network, the control
electronics module 1010 may operate one or more ranging radios 1004 to
communicate with the other peers. The radios may be described as
“ranging,” because they may operate in conjunction with the control
electronics module 1010 to determine a distance between the VMCS 1000
and a given peer. Distance may be determined by time-of-flight of the
communications with another peer. For example, a signal may be sent to
a peer and it may be returned, and the time-of-flight may be calculated,

thereby providing information about the distance to the peer.

[00132] One particularly useful technology for the ranging radios 1004
is an UWB network. UWB may provide a wide bandwidth distance
measurement signal that can be used to measure distance, for example,
within inches. UWB may be resistant to multipath distortions. Narrow-
band time-of-flight distance measurement systems may suffer from
multipath distortion. UWB may be compatible with varying operating
environments including ones with buildings and walls (which cause
reflections), curved tunnels, and underground. In addition to determining
range information, the UWB network may be used to communicate data,
such as: the VMCS’s unique ID, a signal indication, a track number, a
track direction, the vehicle speed, the vehicle direction of travel, or GPS

information (position information and/or GPS clock value).

[00133] The GPS radio 1005 may be capable of receiving GPS
information from satellites. This information may be translatable into a
position by the control electronics module 1010. The GPS operating
frequency may be 1.575 GHz (civilian frequency). The GPS information
may include absolute location and time/date information. The location
information may be used to derive speed of the vehicle. The location and

55

Siemens EX1002
Page 75 of 316



Attorney Docket No. 27735US03

speed information may be used for collision avoidance techniques as
discussed herein. The position/speed information may also be
communicated to other peers or to a central network. The speed data
may be used to automatically compensate for wheel wear when
determining speed via the speed sensor 1011 discussed below. The time
information may be used for data timestamps as well as local real-time

clock calibration to allow accurate logging of event times.

[00134] The VMCS 1000 may include an override switch 1006 to
override operation of the VMCS 1000. In the override state, the vehicle
may return to its native functioning (i.e., the functioning of the vehicle
prior to installation of the VMCS 1000). The override switch 1006 may be
a physical actuator or an electronic signal.

[00135] The user interface 1007 may include one or more displays,
input devices, or speakers. The user interface may receive inputs
through the input device(s) from an operator. System information may
be displayed on the display(s). Alerts may also be displayed on the

display(s). The speaker(s) may also produce alerting sounds.

[00136] The RFID reader 1008 may operate with its antenna 1009
(collectively, RFID subsystem) to scan RFID tags located outside of the
vehicle (e.g., trackside). The RFID network may operate in the 900 MHz
ISM band. The tags may be passive or active tags. When the RFID
reader 1008 approaches a tag, the contents of the tag may be retrieved
and processed by the control electronics module 1010. The RFID tag may
contain a unique ID. The control electronics module 1010 may use that
unique ID to retrieve additional information about the tag from a
database (e.g., a database stored in the memor(ies) of the control
electronics module 1010. Such information (which may also be directly
stored on the RFID tag) may include location, speed limit, track direction,
distance to a control signal subsystem, or the like. If the speed of the
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vehicle is greater than the indicated speed limit, then feedback may be
provided through the user interface 1007 (for example, alerting the

operator visually or through sound that a speed limit has been exceeded).

[00137] The RFID subsystem may be employed to allow the VMCS
1000 to determine when the vehicle is a predetermined distance away
from an upcoming signal along the direction of travel. This may provide a
calibration check of the UWB and GPS subsystems. By locating a
particular RFID tag on the track at a consistent distance before a track
signal, or at a distance noted in the data stored in the RFID tag, the
distance measurement accuracy may be periodically verified. In the
event the RFID information indicates that the vehicle is approaching a
particular signal but that signal is not being detected (for example, by
radios 1003 or 1004), it may be determined that there is a problem such
as a fault in the VMCS 1000 radios or a fault in the radios of the missing
peer. Such information may be logged or reported to the operator
through the user interface or reported to another network such as a

central network.

[00138] The speed sensor 1011 may sense the number and/or rate of
revolutions of one or more wheels on the vehicle. This component may
be added onto an existing vehicle (prior to installation of the VMCS
1000), or may already be installed on the existing vehicle. The speed
sensor may be a magnetic or optical sensor that, for example, measures
a given number of pulses per wheel rotation. The speed sensor may also
provide information relating to the direction of wheel rotation. The speed
sensor may output a digital or analog signal (e.g., voltage with the

magnitude being proportional to speed).

[00139] The VMCS 1000 may include a vehicle interface 1012 that
interfaces with existing vehicle controls and data. The vehicle interface
1012 may interface with the vehicle’s existing brake system. The brake
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system interface may include a switch that interrupts the vehicle’s brake
loop. The vehicle may include a fail-safe feature that automatically
engages the brake when the brake loop is interrupted. The VMCS 1000
can leverage this vehicle feature by opening the brake loop when a

braking event is determined by the control electronics module 1010.

[00140] The brake system interface may include a switch. An
exemplary switch may be, for example, a relay (solid state or
mechanical). The first contact of the switch may connect to a first side of
the brake loop and the second contact may be connected to a second side
of the brake loop. To install the switch, an installer may find a suitable
conductor on the brake loop, cut it, and then install the switch contact to
each side of the cut conductor. It may also be possible to install the
switch through other techniques. For example, an existing connector
(e.g., terminal) can be removed from a contact on the existing vehicle
and then moved to the connector the first contact on the switch. A
jumper from the second contact of the switch may be run back to the

original contact on the existing vehicle.

[00141] The processor of the control electronics module 1010 may
cause the switch to open upon a braking event, thereby disconnecting the
first contact from the second contact. This will cause the vehicle’s
braking algorithm and implementation to activate. The control electronics
module 1010 may cause an alert to be generated by the user interface
1007 (visual and/or auditory) that there has been an automatic braking
event (i.e., not a braking event caused by the operator’s direct interaction

with a braking actuator).

[00142] The control electronics module 1010 may then close the
switch after expiration of the braking event. Such expiration may occur
after a given period of time (e.g., one minute) and/or upon a change in
status of an operator-controlled input. For example, after a suitable
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period of time, the control electronics module 1010 may receive an input
from the user interface 1007 indicating that the braking event should
end. This may occur through an operator acknowledging and ending the

braking event by interacting with the user interface 1007.

[00143] FIG. 10 illustrates a control signal interface subsystem 1100
that interfaces with a signal control 2100. FIG. 10 and its functions may
be similar to those discussed above in context of the signal control point
40. The control signal interface subsystem 1100 may be added to an
existing signal control 2100. The signal control 2100 may include signal
controls 2101 and signals 2102. The signal controls 2101 may cause
illumination of appropriate signals 2102. The signal control subsystem
1100 may interface with the signals through one or more signal
converters 1101. This information may be received by one or more
processors 1104. One or more of the signal converters 1101 may also
provide power to the processor 1104 (not shown). The signal converters
1101 may also include isolation circuitry, for example, to reduce the risk
of a ground fault through the control signal interface subsystem 1100.
The data radio 1102 may operate in a similar fashion to data radio 1003
of the VMCS 1000 discussed above. The ranging radio(s) 1103 may
operate in a similar fashion to ranging radio(s) 1104 of the VMCS 1000
discussed above. The signal information may also be communicated to

peers through the data radio 1102 and/or ranging radio(s) 1103.

[00144] The VMCS 1000 and control signal interface subsystem 1100
may operate in the following manner. The VMCS 1000 is mounted on a
vehicle travelling towards a control signal to which a control signal
interface subsystem 1100 is mounted. The VMCS 1000 searches for
peers through the data radio 1003 (e.g., spread-spectrum frequency

hopping data network). The control electronics module 1010 detects and
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identifies the control signal interface subsystem 1100 as a peer and adds
it to the VMCS 1000 recognized peer list.

[00145] The VMCS 1000 then communicates with the control signal
interface subsystem 1100 via the ranging radio(s) 1004 and 1103 (e.g.,
UWB network). The VMCS 1000 receives control signal status information
from the control signal interface subsystem 1100 (e.g., what signal light
is being displayed) via the ranging radio(s) 1004, 1103 or the data radios
1003, 1102. The VMCS 1000 determines the time-of-flight of one or
more communications (e.q., single-segment or round-trip
communications). The control electronics module 1010 of the VMCS 1000
then calculates the distance between the VMCS 1000 and the control
signal interface subsystem 1100 based on the time-of-flight. The
distance may also be calculated (for example, redundantly) based on GPS
data. The distance may also be calculated based on RFID tag location
data in addition to the known speed of the vehicle. For example, given a
known RFID tag location, the distance of a vehicle can be determined by
continuously tracking the speed of the vehicle after passing the RFID tag

location.

[00146] An alert may be generated via the user interface 1007 by the
control electronics module 1010 if the distance between the VMCS 1000
and the control signal interface subsystem 1100 is less than a threshold.
This distance threshold can vary (e.g., vary in real-time) according to a
number of factors, such as: speed of vehicle; rate of change of speed of
vehicle (acceleration or deceleration); track speed limit; track conditions
(e.g., icy or wet tracks); temperature; track grade (e.g., steepness);
work zone status; and/or the like. The threshold is exceeded when the
VMCS 1000 determines that, given the relevant factors, the distance is
becoming too close with the control signal interface subsystem 1100.

Exceeding this threshold, or a different threshold, may cause the VMCS
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1000 to cause the vehicle braking system to initiate (e.g., by interrupting
the vehicle brake loop). Thresholds for alert and/or an automatic braking
event may be the same or different. For example, the VMCS 1000 may
only cause an alert when the vehicle operating conditions and position are
getting near to a dangerous condition. A braking event may be caused
only when the conditions and position actually become dangerous. A
different type of alert may be generated when an automatic braking
event takes place. According to one technique, alerts can be initiated
upon exceeding a first threshold and the alert can continue escalating in
severity over time if no corrective action is taking place. The alert can
escalate until the situation becomes sufficiently dangerous that the
vehicle may not be capable of safely stopping before the control signal (or
such lack of capability is sufficiently imminent). The alert can then
escalate further or change character once an automatic braking even

takes place.

[00147] The VMCS 1000 may employ alerts and/or automatic braking
events to promote compliance with rules. A rule may have one or
multiple components. Such rules may be associated with control signal
states. Different control signal states may include red, yellow, green,
double red, or double yellow. Each control signal state may have an
associated set of behaviors required for vehicles observing such a state.
A red signal may mean the following: stop the vehicle; remain stopped
for a period of time (e.g., one minute); and proceed after stopping at a
restricted speed (e.g., 10 miles per hour or less until the next signal). A
yellow signhal may mean proceed with caution and be prepared to stop at
the next signal. A green signal may mean proceed at an authorized
speed. A double red (or red over red) may mean stop and stay only until
an authorized person hand flags the vehicle past the signal. A double

yellow (or yellow over yellow) may mean stop and then proceed at a
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restricted speed with caution (because, for example, a station ahead is

occupied by a train).

[00148] Besides color coded signals, other signals may report system
problems. For example, an “imperfect display” signal may indicate if one
or more lights on the control signal are malfunctioning. For example, a
control signal generally has only one signal illuminated - no more, no
less. If no signal is illuminated, or if more than one signal is illuminated
simultaneously, then there may be an imperfect display. Proper response
to such a signal may depend on which type of light is defective. An
“imperfect display at an interlocking” may indicate that the vehicle must
stop and should not proceed unless authorized by an authorized person.
An “imperfect display at an automatic block signal” may indicate that the
vehicle should stop, wait for a duration of time (e.g., one minute), and
then proceed at a restricted speed (e.g., not greater than 10 miles per

hour).

[00149] The VMCS 1000 may promote compliance with such signals
by monitoring a vehicle’s behavior as compared to a rule. If one or more
components of a rule are violated, then the VMCS 1000 may cause an
alert and/or braking event. For example, if a signal is red, then a rule
may include the following components: (1) come to a safe stop before
reaching the signal; (2) wait for one minute; and (3) proceed after
stopping at a speed of 10 miles per hour or less. The VMCS 1000
enforces compliance with each one of these components. As discussed
above, the VMCS 1000 can enforce compliance of the first component of
coming to a safe stop before reaching the signal. Then, the VMCS 1000
can ensure that the vehicle remains stopped for one minute (other
intervals can also be chosen). If the vehicle begins moving prior to the
expiration of the one minute timer, then the VMCS 1000 can cause an

alert and/or automatic braking event. After stopping for one minute, the
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VMCS 1000 can then cause an alert and/or automatic braking event if the
vehicle does not comply with the third component of the rule -
proceeding at a reduced speed of 10 miles per hour or less. Thus, the
VMCS 1000 can monitor and enforce complex vehicle behavior for rules
that require safe stopping, stopping duration, or reduced vehicle speed.
Rules may also involve maintaining safe separation distances from other

vehicles. For example, a rule may adjust a safe separation distance.

[00150] The VMCS 1000 may also communicate with an access point
(e.g., via the data radio 1003 and/or ranging radio(s) 1004). Data logs
including vehicle incidents (e.g., alarm-generating incidents) and speed-
limit compliance may be stored in the control electronics module 1010.
This information can be communicated with the access point and then
forwarded to a centralized network (e.g., a rail network). The access
point may also communicate data to the VMCS 1000. Such data may
include, for example, track conditions, weather, and/or an updated RFID
tag database (which may include location, work zone status, speed limit,
etc.). In addition to communicating this information wirelessly, it may be
communicated with an access point via a physical connector (for

example, connected to an access port on the VMCS 1000).

[00151] In addition to communicating with a control signal interface
subsystem 1100, the VMCS 1000 may also communicate with another
VMCS on another vehicle. Such VMCS-to-VMCS communications may be
implemented as discussed with respect to the VMCS-to-control signal
interface subsystem communications. The VMCS-to-VMCS
communications may be employed to determine safe vehicle separation
distances. Thresholds and automatic braking events may be determined
in similar fashion as those determined in the context of the VMCS 1000
interacting with the control signal interface subsystem 1100. To avoid

collisions by maintaining adequate vehicle-to-vehicle separation, braking

63

Siemens EX1002
Page 83 of 316



Attorney Docket No. 27735US03

event thresholds may be determined by accounting for factors of the
remote vehicle, such as the remote vehicle’s speed, rate of change of
speed, direction, or the like. As more peers are added to the network (be
they other VMCS’s or control signal interface subsystems), new safe

operating thresholds can be determined for each new peer.

[00152] Other types of peers are also possible. For example, a peer
may be a temporarily fixed unit. An example is a maintenance crew’s
portable unit or a temporary slow-down marker. These types of peers
may be constructed and function in a fashion similar to that of the control
signal interface subsystem 1100 and may cause the VMCS 1000 to issue
alerts and/or cause automatic braking events upon exceeding safe

operating thresholds in the manners discussed above.

[00153] Aspects of the techniques described herein may be
implemented in digital electronic circuitry, computer software, firmware,
or hardware, including the structures disclosed herein and their structural
equivalents, or in various combinations. Aspects of the techniques
described herein may be implemented as one or more computer
programs, for example, one or more sets of program instructions residing
on or encoded in a computer-readable storage medium for execution by,
or to control the operation of, one or more processors. Alternatively or in
addition, the instructions may be encoded on an artificially-generated
propagated signal, for example, a machine-generated electrical, optical,
or electromagnetic signal that may be generated to encode information
for transmission to a suitable receiver apparatus for execution by one or
more processors. A computer-readable medium may be, or be included
in, a computer-readable storage device, a computer-readable storage
substrate, a random or serial access memory array or device, various
combinations thereof. Moreover, while a computer-readable medium may

or may not be a propagated signal, a computer-readable medium may be
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a source or destination of program instructions encoded in an artificially-
generated propagated signal. The computer-readable medium may also
be, or be included in, one or more separate physical components or

media (for example, CDs, disks, or other storage devices).

[00154] Certain techniques described in this specification may be
implemented as operations performed by one or more processors on data
stored on one or more computer-readable mediums or received from
other sources. The term "processor" may encompass various kinds of
apparatuses, devices, or machines for processing data, including by way
of example a central processing unit, a microprocessor, a microcontroller,
a digital-signal processor, programmable processor, a computer, a
system on a chip, or various combinations thereof. The processor may
include special purpose logic circuitry, for example, a field programmable

gate array or an application-specific integrated circuit.

[00155] Program instructions (for example, a program, software,
software application, script, or code) may be written in various
programming languages, including compiled or interpreted languages,
declarative or procedural languages, and may be deployed in various
forms, for example as a stand-alone program or as a module, component,
subroutine, object, or other unit suitable for use in a computing
environment. Program instructions may correspond to a file in a file
system. Program instructions may be stored in a portion of a file that
holds other programs or data (for example, one or more scripts stored in
a markup language document), in a dedicated file or in multiple
coordinated files (for example, files that store one or more modules, sub-
programs, or portions of code). Program instructions may be deployed to
be executed on one or more processors located at one site or distributed

across multiple sites connected by a network.
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[00156] The present technology has now been described in such full,
clear, concise and exact terms as to enable any person skilled in the art
to which it pertains, to practice the same. It is to be understood that the
foregoing describes preferred embodiments and examples of the present
technology and that modifications may be made therein without departing
from the spirit or scope of the invention as set forth in the claims.
Moreover, it is also understood that the embodiments shown in the
drawings, if any, and as described above are merely for illustrative
purposes and not intended to limit the scope of the invention. As used in
this description, the singular forms “a,” “an,” and “the” include plural
reference such as “more than one” unless the context clearly dictates
otherwise. Where the term “comprising” appears, it is contemplated that
the terms “consisting essentially of” or “consisting of” could be used in its
place to describe certain embodiments of the present technology.

Further, all references cited herein are incorporated in their entireties.
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CLAIMS
1. A system for vehicle management, wherein the system comprises:

a control signal interface subsystem including an ultra-wideband

(UWB) communications component; and

a vehicle-mounted subsystem including a UWB communications
component, wherein the vehicle-mounted subsystem is

configured to:
interface with a braking system of the vehicle;

communicate with the UWB communications component of
the control signal interface subsystem via the UWB
communications component of the vehicle-mounted

subsystem; and

determine a distance between the vehicle-mounted
subsystem and the control signal interface subsystem
based on a time-of-flight of at least one communication
between the UWB communications component of the
control signal interface subsystem and the UWB
communications component of the vehicle-mounted

subsystem.

2. The system of claim 1, wherein the vehicle-mounted subsystem is
further configured to generate an alert if the distance between the
vehicle-mounted subsystem and the control signal interface subsystem is
less than a threshold.

3. The system of claim 1, wherein the vehicle-mounted subsystem is

further configured to cause the braking system of the vehicle to activate if
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the distance between the vehicle-mounted subsystem and the control

signal interface subsystem is less than a threshold.

4. The system of claim 1, wherein the vehicle-mounted subsystem

further comprises:

a radio-frequency identification (RFID) subsystem configured to
scan at least one RFID tag external to the vehicle to retrieve
information stored on the at least one RFID tag; and

wherein the vehicle-mounted subsystem is further configured to
determine a distance between the vehicle-mounted
subsystem and the control signal interface subsystem based

on the information stored on the at least one RFID tag.

5. The system of claim 4, wherein:

the vehicle-mounted subsystem is further configured to
substantially continuously receive information relating to

speed of the vehicle; and

the vehicle-mounted subsystem determines a changing distance
between the vehicle-mounted subsystem and the control
signal interface subsystem based on the information stored
on the at least one RFID tag and the information relating to

speed of the vehicle.

6. The system of claim 1, further comprising:
an access point external to the vehicle; and

wherein the vehicle-mounted subsystem is further configured to:
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store data relating to prior behavior of the vehicle; and

communicate the data relating to prior behavior of the vehicle
with the access point.

7. A system for vehicle management, wherein the system comprises:

a control signal interface subsystem including an ultra-wideband

(UWB) communications component;

a first vehicle-mounted subsystem including a UWB communications
component, wherein the first vehicle-mounted subsystem is

configured to interface with a braking system of the vehicle;

a second vehicle-mounted subsystem including a UWB
communications component, wherein the second vehicle-
mounted subsystem is configured to be mounted on another

vehicle; and
wherein the first vehicle-mounted subsystem is configured to:

communicate with the UWB communications component of
the control signal interface subsystem via the UWB
communications component of the first vehicle-mounted

subsystem;

communicate with the UWB communications component of
the second vehicle-mounted subsystem via the UWB
communications component of the first vehicle-mounted

subsystem;

determine a distance between the first vehicle-mounted
subsystem and the control signal interface subsystem
based on a time-of-flight of at least one communication

between the UWB communications component of the
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control signal interface subsystem and the UWB
communications component of the first vehicle-mounted

subsystem; and

determine a distance between the first vehicle-mounted
subsystem and the second vehicle-mounted subsystem
based on a time-of-flight of at least one communication
between the UWB communications component of the
second vehicle-mounted subsystem and the UWB
communications component of the first vehicle-mounted

subsystem.

8. The system of claim 7, wherein the first vehicle-mounted subsystem is

further configured to:

generate an alert if the distance between the first vehicle-mounted
subsystem and the control signal interface subsystem is less
than a first threshold; and

generate an alert if the distance between the first vehicle-mounted
subsystem and the second vehicle-mounted subsystem is less

than a second threshold.

9. The system of claim 7, wherein the first vehicle-mounted subsystem is

further configured to:

cause the braking system of the vehicle to activate if the distance
between the first vehicle-mounted subsystem and the control

signal interface subsystem is less than a first threshold; and
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cause the braking system of the vehicle to activate if the distance
between the first vehicle-mounted subsystem and the second

vehicle-mounted subsystem is less than a second threshold.

10. The system of claim 7, wherein the first vehicle-mounted subsystem

further comprises:

a radio-frequency identification (RFID) subsystem configured to
scan at least one RFID tag external to the vehicle to retrieve

information stored on the at least one RFID tag; and

wherein the first vehicle-mounted subsystem is further configured
to determine a distance between the first vehicle-mounted
subsystem and the control signal interface subsystem based

on the information stored on the at least one RFID tag.

11. The system of claim 10, wherein:

the first vehicle-mounted subsystem is further configured to
substantially continuously receive information relating to

speed of the first vehicle; and

the first vehicle-mounted subsystem determines a changing
distance between the first vehicle-mounted subsystem and
the control signal interface subsystem based on the
information stored on the at least one RFID tag and the

information relating to speed of the first vehicle.

12. The system of claim 7, further comprising:

an access point external to the vehicle; and
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wherein the first vehicle-mounted subsystem is further configured

to:
store data relating to prior behavior of the vehicle; and

communicate the data relating to prior behavior of the vehicle

with the access point.

13. A vehicle-mounted system for interfacing with a brake loop of a

vehicle, wherein the vehicle-mounted system comprises:

a switch including a first contact configured to connect to a first side
of the brake loop and a second contact configured to connect

to a second side of the brake loop; and

at least one processor in electrical communication with the switch

and configured to:

automatically determine a braking event without receiving
information about a status of an operator-controlled

actuator;

open the switch upon an occurrence of the braking event,
thereby electrically disconnecting the first contact from

the second contact; and

close the switch upon an expiration of the braking event,
thereby electrically connecting the first contact with the

second contact.

14. The vehicle-mounted system of claim 13, wherein the at least one
processor is further configured to cause an alert to be generated upon

occurrence of the braking event.
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15. The vehicle-mounted system of claim 13, wherein the at least one
processor is configured to determine the expiration of the braking event

based on a change in status of an operator-controlled input.

16. A system for vehicle speed management, wherein the system

comprises:
a control signal interface subsystem; and
a vehicle-mounted subsystem configured to:

communicate with the control signal interface subsystem to
receive information corresponding to a status of the

control signal;

determine a rule for behavior of the vehicle according to the
information corresponding to the status of the control

signal; and

observe operation of the vehicle to evaluate compliance with

the rule.

17. The system of claim 16, wherein the rule corresponds to the status
of the control signal being at least one of red, double red, yellow, or

double yellow.

18. The system of claim 16, wherein the rule specifies a stop-time

duration for the vehicle.
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19. The system of claim 18, wherein the rule specifies a speed for the

vehicle.

20. The system of claim 19, wherein the rule specifies a maximum speed

for the vehicle after an expiration of the stop-time.
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ABSTRACT

A system for vehicle management includes a control signal interface
subsystem and a vehicle-mounted subsystem. Each of these subsystems
includes an ultra-wideband (UWB) communications component. The
subsystems communicate with each other through the UWB components.
The vehicle mounted subsystem interfaces with a braking system of the
vehicle. The vehicle mounted subsystem determines the distance
between it and the control signal interface subsystem based on the time-
of-flight of at least one communication between the subsystems. The
vehicle-mounted subsystem can cause the braking system of the vehicle
to activate if the distance between the vehicle-mounted subsystem and

the control signal interface subsystem is less than a threshold.
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PCT/US14/53900 fauyimoitiivear) 03 September 2014 (03.09.2014)
Applicant

METROM RAIL, LLC

7 - - - . - - - . . s o . o :
1 F'he applicant is hereby notified that the international search report and the written opinion of the Intermnaticnal Searching
Authority have been established and are transmiited herewith.
Filing of amendments and statement under Articte 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application {(see Rule 46):

Wien? The time Hiuit fox filing such amendmenis is normzlly two months from the date of transmittal of the intemational
search report.

How?  Dircetly to the International Bureau of WIPG preferably through ePCT or on paper fo, 54 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70

For wore detailed instractions, see PCT Applicant’s Guide, International Phase, parzgraphs 2.004 - 9.011.

[ ]

. [:] The applicant is hereby neufied thai no intemaiicnal search: repesi will be established and that the declaration under
Atticle 17(2)(a) to that ef¥ect and the written opinien of the International Searching Authority are transmitied herewith.

S

3. D With regard to any protest againsi paymert of (an) additional fes(s) under Rule 40.2, the applicant is notified that:
the protest together with the decision therson has been transwitted to the Intzmations]l Burean together with any
request to forward ihe texis of both the protest and the decision thereow 16 the designated Offices.

D 10 decision has been made yet on the protest; the applicant will be notified 25 soon gs a decision is made.

4. Reminderz
The applicant may submit comments on an infermal basis un the written opinien of the International Searching Autherity
to the Intermational Burean. These comments will bs made available o the public after mternaiional publicancn. The
International Bureau will serd a copy of such commens 1o all designated Offices muless an intoxmational preliminary
examination report has been or is to be established.
Shortly after the expiration of 18 months frem the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or posipone publication, a notice of withdrawal of the ntemational
application, or of the pricrity claim, must reach ihe International Bureau befire the completion of the technical preparations for
iptermat: publication (Rules 90bis.1 and 90bis.3).
Within 12 menths from the pricrity date, but only in respect of some designated Offices, @ demand for international prefimirary
examination must be filed if the applicant wishies te postpone the eniry the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicent must, within 20 months fTom the pricrity date. perform: the
prescribad acts for entry into the national phase before those designated Ofiices. n respect of other designated Offices, the
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about ihe applicable time
limits, Office by Office, see www.wipe intpet/en/textsitime_limits.himl and the PCT Appiicant s Gulde, National Chapters.
Within 19 months from the priority date, the applicant may reguest thai s supplementary international search be carried
out by a different intemnational Searching Authority that offers tiis service (Rule 45pis.1). The procedurs for requesting
supplementary international sezrch is described in the PCT Applicant s Guide, Intemational Phase, paragraphs 8.006-3.032.

Namz and mailing address of the ISA/ Authorized offiser

Mail Stop PCT, Aitn: ISA/US k
Commizsioner for Patents Shane Thomas
P.0. Box 1450, Alexandria, Virginia 22313-1450 POT Helpdosk: 571-272-4300

Facsimile No. 571-273-2201 Telephone No. pey asp: 571.272.7774

Form PCTASA/220 (July 2014)
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: Andrew B. Karp PC T

McAndrews, Held & Malloy, Ltd.
500 W. Madison, 34th Floor
Chicago, Hlinois 60661 NOTIFICATION OF TRANSMITTAL OF
United States of America THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing
(day/month/year)
Applicant’s or agent’s file reference .
27735W001 FOR FURTHER ACTION - See paragraphs 1 and 4 below
International app]igation No. International filing date :
PCT/US14/53900 (daylmonihyear) 03 September 2014 (03.09.2014)

Applicant et OM RAIL, LLC

1. E The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):

When?  The time limit for filing such amendments is normally two months from the date of transmittal of the international
search report.

How?  Directly to the International Bureau of WIPO preferably through ePCT or on paper to, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 .
For more detailed instructions, see PCT Applicant’s Guide, International Phase, paragraphs 9.004 — 9.011.

2. |:| The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith,

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

The applicant may submit comments on an informal basis on the written opinien of the International Searching Authority
to the International Burean. These comments will be made available to the public after international publication. The
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary
examination report has been or is to be established.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for
international publication (Rules 90bis.1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time
limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the PCT Applicant’s Guide, National Chapters.
Within 19 months from the priority date, the applicant may request that a supplementary international search be carried
out by a different International Searching Authority that offers this service (Rule 45bis.1). The procedure for requesting
supplementary international search is described in the PCT Applicant’s Guide, International Phase, paragraphs 8.006-8.032.

Name and mailing address of the ISA/ Authorized officer

Mail Stop PCT, Attn: ISA/US
Commissioner for Patents
P.O. Box 1450, ia, Virgini 13-1450

ox 1450, Alexandria, Virginia 223 PCT Helpdesk: 571-2724300

Facsimile No. 571-273-3201 Telephone No. pcr osp: 5712727774
Form PCT/ISA/220 (July 2014)

Shane Thomas

Siemens EX1002
Page 113 of 316



PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant’ ?
pplicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220
27735W001 " ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/monih/year)
PCT/US14/53900 03 September 2014 (03.09.2014) 03 September 2013 (03.09.2013)
Applicant

METROM RAIL, LLC

This iqtemational search report has been pre}iared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of i sheets.
D It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
the international application in the language in which it was filed.

I:] a translation of the international application into which is the language of
a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)). ’

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2. D Certain claims were found unsearchable (see Box No. II).
3. Unity of invention is lacking (se¢ Box No. III).

4. With regard to the title;
lX] the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows: -

5. With regard to the abstract,
E} the text is approved as submitted by the applicant.
D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. _1
m as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure:
E] as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figures is to be published with the abstract.

Form PCT/ISA/210 (fixst sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/US14/53900

BoxNo.II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningfill international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

BoxNo.IIl  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Group I: Claims 1-12; Group li: Claims 13-15; Group IiI: Claims 16-20

kR

-Please see Supplemental Page-***-

Y% '
1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. E] As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

El The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US14/53900

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - BBOT 7/12; GO8G 1/16 (2015.01)
CPC - B60T 7/12; GO8G 1/161
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC(8) Clagsiﬂcgtion(s): G08G 1/16; B61L 27/00, BB1L 25/02, B61L 23/00; B6OT 7/12 (2015.01)
CPC Classification(s): GO8G 1/161; B6 1L 27/00, 27/0022, 2205/04, 25/025, 15/0027, 23/34; USPC Classification(s): 701/301, 19, 117

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

Pa?Seer (US, EP, WO, JP, D!; GB, CN, FR, KR, ES, AU, IN, CA, INPADOC); ProQuest; IEEE/IEEEXplore; Google/Google Scholar: rail,
tralp, vehicle, signal, length, distance, crash, collision, disaster, accident, alert, warning, stop, brake, ultra wideband, UWB, mount, install,
radio frequency, RFID

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.’

X US 2012/0296562 A1 (CARLSON, R et al.) 22 November 2012: abstract; figures 4, 6, 7; 1-12

----- - paragraphs [0028], [0030], [0041], [0045], [0047], [0064], [0072], [0110], [0121]. ) e
Y 18-20 )
X US 2011/0046845 A1 (KOZLAY, D.) February 24, 2011; figures 1, 5; paragraphs [0017], 16,17

------ [0034]-[0036], [0089], [0093], [0094]. e
Y . 18-20
Y US 5675190 A (MORITA, H.) Octdber 07, 1997; abstract; figures 1, 6, 7, column 1, lines 7-14; 13-15

column 4, lines 1-14; column 6, line 55 through column 7, line 28.

Y US 2008/0114519 A1 (DUFAUX, D., et al.) May 15, 2008; paragraphs [0015], [0132], [0144]. 13-15
A US 2006/0151672 A1 (HEDDEBAUT, M et al.) 13 July 2006: entire document. 1-12
A US 2010/0225527 A1 (TALTY, T et al.) 09 September 2010: entire document. 1-12
A US 2004/0155760 A1 (GRISHAM, W et al.) 12 August 2004: entire document. 1-12
D Further documents are listed in the continuation of Box C. D
*  Special categories of cited documents: . “T”" later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
) to be of particular relevance . the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international «X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the pubgcatxon date of another citation or other «y» 4cument of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”_ document published prior to the international filing date but later than  «g»  qocument member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
07 January 2015 (07.01.2015) ’ 1 8 F E B 2015

Name and mailing address of the ISA/US Authorized officer:

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Shane Thomas

P.O. ‘Bo)‘( 1450, Alexandria, Virginia 22313-1450 PCT Helptesic 5712724300

Facsimile No. 571-273-3201 PCT OSP: 571-272-1774
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US14/53900

-**-Continued from Box No. lli - Observations where unity of invention is lacking-***-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fee must be paid.

Group I: Claims 1-12 are directed toward a system for vehicle management.
Group II: Claims 13-15 are directed toward a vehicle-mounted system for interfacing with a brake loop of a vehicle.
Group Hi: Claims 16-20 are directed toward a system for vehicle speed management.

The inventions listed as Groups I-lIl do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

The special technical features of Grouh linclude an ultra-wideband communication component; and determining a distance between a
vehicle-mounted subsystem and a control signal interface subsystem based on time-of-flight of at least one communication, which are
not present in Groups li-iil. :

The special technical features of Group Il include a switch including a first contact configured to connect to a first side of a brake loop
and a second contact configured to connect to a second side of the brake loop; automatically determining a braking event without
receiving information about a status of an operator-controlled actuator; opening and closing the switch to electrically disconnect and
connect the first contact from the second contact, which are not present in Groups I and 1l

The special technical features of Group 11l include determining a rule for behavior of the vehicle according to information corresponding
to a status of a control signal; and observe operation of the vehicle to evaluate compliance with the rule, which are not present in Groups
I-11.

The common technical feature shared by Groups H|l is a vehicle-mounted system, comprising: a control signal interface subsystem; a
vehicle-mounted subsystem configured to: communicate with the control signal interface subsystem to receive information
corresponding to a status of the control signal.

However, these common features are previously disclosed by US 2003/0132666 A1 to BOND, Il et al. (hereinafter "Bond"). Bond
discloses a vehicle-mounted system (vehicle 12 comprises a brake control system 10; Abstract, Figure1, paragraph [0020]), comprising:
a control signal interface subsystem (collision controller 17; Figure 1 and paragraph [0020]); a vehicle-mounted subsystem (object
detection system 14; Figure 1, paragraph [0038]) configured to: communicate with the control signal interface subsystem to receive
information corresponding to a status of the control signal (object detection system 14 monitors the current situation and communicates
with the collision controller 17 to obtain an object status signal; Figure 1, paragraphs [0038]-[0039]).

Since the common technical features are previously disclosed by the Bond reference, these common features are not special and so
Groups Il lack unity.
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To: Andrew B. Karp PCT

McAndrews, Held & Malloy, Ltd.

500 W. Madison, 34th Floor
Chicago, lllinois 60661 WRITTEN OPINION OF THE

United States of America INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

tamomnyey 1 8 FEB 2010

Applicant’s or agent’s file reference FOR FURTHER ACTION

27735W001 See paragraph 2 below

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US14/53900 03 September 2014 (03.09.2014) 03 September 2013 (03.09.2013)

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - BBOT 7/12; GO8G 1/16 (2015.01)
CPC - B60T 7/12; G08G 1/161

Applicant yerROM RAIL, LLC

1. This opinion contains indications relating to the following items:
% Box No. 1 Basis of the opinion
Box No.II  Priority
Box No. Il Non-establishment of opifxion with regard to novelty, inventive step and industrial applicability
Box No. IV Lack of unity of invention

Box No. V. Reasoned statement under Rule 43is.1(a)(i) with regard to novelty, inventjve step or industrial applicability;
: citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VII  Certain defects in the international application

LOL XX

Box No. VIII Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“TPEA”) except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1 bis(b) that written
opinions of this International Searching Authority will not be so considered. .

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to tk IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 montbs from the date of mailing of Fom
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

Name and mailing address of the ISA/US | Date of completion of this opinion Authorized officer:
Mail Stop PCT, Attn: ISA/US Shane Thomas
Commissioner for Patents

P.0. Box 1450, Alexandria, Virginia 22313-1450 07 Janqary 2015 (07.01.2015) PCT Helpdesk: 5712724300
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/237 (cover sheet) (July 2011)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY

PCT/US14/53900
Box No. X Basis of this opinion
1. With regard to the language, this opinion has been established on the basis of:
[Z] the international application in the language in which it was filed.
I:l a translation of the international application into which is the language of a

translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

2. l:l This opinion has been established taking into account the reetification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a)) '

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of a sequence listing filed or furnished:

a. (means)
D on paper

l:l in electronic form

b. (time)
EI in the international application as filed -
D together with the international application in electronic form

D subsequently to this Authority for the purposes of search

4, l:l In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that in the application as filed or
does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I) (July 2011)
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WRIT’I;EN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US14/53900

Box No.IV  Lack of unity of invention

1. g In response to the invitation (Form PCT/ISA/206) to pay additional fees the applicant has, within the applicable time limit:
X paid s
I\ paid additional fees.
D paid additional fees under protest and, where applicable, the protest fee.
D paid additional fees under protest but the applicable protest fee was not paid.
D not paid additional fees.

2. D This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant to
pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is

D complied with.

Vg
not complied with for the following reasons:
Group I: Claims 1-12; Group li: Claims 13-15; Group Iil: Claims 16-20

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fee must be paid.

Group [: Glaims 1-12 are directed toward a system for vehicle management.
Group 1I: Claims 13-15-are directed toward a vehicle-mounted system for interfacing with a brake loop of a vehicle.
Group iI: Claims 16-20 are directed toward a system for vehicle speed management.

The inventions listed as Groups [-ll do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

The special technical features of Group | include an ultra-wideband communication component; and determining a distance between a
vehicle-mounted subsystem and a control signal interface subsystem based on time-of-flight of at least one communication, which are
not present in Groups -1l

The special technical features of Group Il include a switch including a first contact configured to connect to a first side of a brake loop and
a second contact configured to connect to a second side of the brake loop; automnatically determining a braking event without receiving
information about a status of an operator-controlled actuator; opening and closing the switch to electrically disconnect and connect the
first contact from the second contact, which are not present in Groups | and IIl.

The special technical features of Group 11l include determining a rule for behavior of the vehicle according to information corresponding to
a status of a control signal; and observe operation of the vehicle to evaluate compliance with the rule, which are not present in Groups

The common technical feature shared by Groups I-ll is a vehicle-mounted system, comprising: a control signal interface subsystem; a
vehicle-mounted subsystem configured to: communicate with the control signal interface subsystem to receive information corresponding

to a status of the control signal.

However, these common features are previously disclosed by US 2003/0132666 A1 to BOND, ill et al. (hereinafter "Bond"). Bond
discloses a vehicle-mounted system (vehicle 12 comprises a brake control system 10; Abstract, Figure1, paragraph [0020]), comprising:
a control signal interface subsystem (collision controller 17; Figure 1 and paragraph [0020]); a vehicle-mounted subsystem (object
detection system 14; Figure 1, paragraph [0038]) configured to: communicate with the control signal interface subsystem to receive
information corresponding to a status of the control signal (object detection systern 14 monitors the current situation and communicates
with the collision controller 17 to obtain an object status signal; Figure 1, paragraphs [0038]-[0039]).

Since the common technical features are previously disclosed by the Bond reference, these common features are not special and so
Groups I-Hll fack unity.

4. Consequently, this opinion has been established in respect of the following parts of the international application:
Y%
M all parts.

I:] the parts relating to claims Nos.

Form PCT/ISA/237 (Box No. IV) (July 2011)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY
PCT/US14/53900

Box No. V R.eas_oned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims 13-15, 18-20 YES ‘
Claims 112,16, 17 . NO

Inventive step (IS) Claims NONE YES
Claims . 1-20 NO

Industrial applicability (1A) Claims 1-20 . YES
Claims NONE NO

2. Citations and explanations:
Claims 1-12 lack novelty under PCT Article 33(2) as being anticipated by US 2012/0296562 A1 to CARLSON et al. (hereinafter ‘Carisor’).

As per claim 1, Carlson discloses a system for vehicle management, wherein the system comprises:. a control signal interface subsystem
including an ultra-wideband (UWB) communications component (collision avoidance system transmits and receive signals (control signal
interface subsystem), using an Ultra Wideband (UWB) sensing unit to reliably track vehicles (vehicie management); abstract; paragraph
[0030]); and a vehicle-mounted subsystem including a UWB communications component (a vehicle mounted module (vehicle-mounted
subsystem) includes an ultra wideband (UWB) communications unit; paragraph [0028]), wherein the vehicle-mounted subsystem is
cenfigured to: interface with a braking system of the vehicle (the vehicle mounted module (vehicle-mounted subsystem) includes a
vehicular interface for a braking system; figure 7; paragraphs [0028], (0047]); communicate with the UWB communications component of
the control signal interface subsystem via the UWB communications component of the vehicle-mounted subsystem (a collision avoidance
system transmits and receive signals (control signal interface subsystem) and communicates with a vehicle mounted module
(vehicle-mounted subsystem), using an Ultra Wideband (UWB) sensing unit; abstract; figure 6; paragraphs [0028], [0030], [0045]); and
determine a distance between the vehicle-mounted subsystem and the control signal interface subsystem based on a time-of-flight of at
least one communication between the UWB communications component of the control signal interface subsystem and the UWB
communications component of the vehicle-mounted subsystem (a collision avoidance system transmits and receive signals (control signal
interface subsystem) and communicates with a vehicle mounted module (vehicle-mounted subsystem), using an Ultra Wideband (UWB)
sensing unit to determine Time of Flight, TOF, distance, by measuring the distance between the UWB units; abstract; figure 6; paragraphs
[0028], [0030], [0045], [0064]).

As per claim 2, Carlson discloses the system of claim 1, additionally, Carlson discloses wherein the vehicle-mounted subsystem is further
configured to generate an alert if the distance between the vehicle-mounted subsystem and the control signal interface subsystem is less
than a threshold (a warning system (alert) if certain distance/speed measurements violate certain thresholds (less than a threshold);
abstract; figures 6, 15; paragraphs [0028], [0030], [0045], [0110]). .

As per claim 3, Carlson discloses the system of claim 1, additionally, Carlson discloses wherein the vehicle-mounted subsystem is further
configured to cause the braking system of the vehicle to activate if the distance between the vehicle-mounted subsystem and the control
signal interface subsystem is less than a threshold (if certain distance/speed measurements violate certain thresholds (less than a
threshold), the brakes are activated; abstract; figure 4; paragraphs [0030], {0041}, [0110}, [0121]).

As per claim 4, Carlson discloses the system of claim 1, additionally, Carlson discloses wherein the vehicle-mounted subsystem further
comprises: a radio-frequency identification (RFID) subsystem configured to scan at least one RFID tag external to the vehicle to retrieve
information stored on the at least one RFID tag (a vehicle mounted module (vehicle-mounted subsystem) includes an RFID
communication device uses a sensor to scan a field and may be attached to a worker's badge, while worker is standing on the tracks
(RFID tag external to the vehicle) to monitor the workers (retrieve information); paragraphs [0024], (0028], [0121]); and wherein the
vehicle-mounted subsystem is further configured to determine a distance between the vehicle-mounted subsystem and the control signal
interface subsystem based on the information stored on the at least one RFID tag (an RF radio is used, and the separation distance
between vehicles is monitored by utilizing RFID sensors stored information; paragraphs [0039], [0044], [0047], [0121]).

As per claim 5, Carison discloses the system of claim 4, additionally, Carison discloses wherein: the vehicle-mounted subsystem is further
configured to substantially continuously receive information relating to speed of the vehicle (a vehicle mounted module (vehicle-mounted
subsystem) continuously calculates distances and vehicle speed information; abstract; paragraphs [0024], [0028], [0099], [0100}); and the
vehicle-mounted subsystem determines a changing distance between the vehicle-mounted subsystem and the control signal interface
subsystem based on the information stored on the at least one RFID tag and the information relating to speed of the vehicle (monitor the
separation distance between vehicles by utilizing mounted sensors on each vehicle, an RFID communication device (RFID tag), and the
location information that is stored related to vehicle speed; abstract; paragraphs [0039], [0044], (0100}, [0121]). .
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AsAper claim 6, Carlson discloses the system of claim 1, further comprising: an access point externat to the vehicle (a data link (access
point) transmits data, and saved logs may be downloadable by an authorized person via a laptop computer (external to the vehicle);
parggraphs [0067], [0120]); and wherein the vehicle-mounted subsystem is further configured to: store data relating to prior behavio,r of the
veh:clf; (a vehicle mounted module (vehicle-mounted subsystem) logs and stores data related to the vehicle positioning over time (prior
bghavnor of the vehicle); abstract; paragraphs [0028], [0120], [0128]); and communicate the data relating to prior behavior of the vehicle
with the access point (a data link (access point) transmits data, and log information includes data related to the vehicle positioning over
time (prior behavior of the vehicle), paragraphs [0067], [0120]).

As per claim 7, Carlson discloses a system for vehicle management, wherein the system comprises: a control signal interface subsystem
including an ultra-wideband (UWB) communications component (collision avoidance system transmits and receive signals (control signal
interface subsystem), using an Ultra Wideband (UWB) sensing unit to reliably track vehicles (vehicle management); abstract; paragraph
[0030)); a first vehicle-mounted subsystem including a UWB communications component (a vehicle mounted module 402 (first
vehicle-mounted subsystem) includes an ultra wideband (UWB) communications unit; figure 4; paragraphs [0028], [0041]), wherein the first
vehicle-mounted subsystem is configured to interface with a braking system of the vehicle (the vehicle mounted module 402 (first
vehicle-mounted subsystem) includes a vehicular interface for a braking system; figures 4, 7; paragraphs [0028], [0041], [0047]); a second
vehicle-mounted subsystem including a UWB communications component, wherein the second vehicle-mounted subsystem is configured
to be mounted on another vehicle (a plurality of vehicle mounted modules 404 (second vehicle-mounted subsystem) use multiple Ultra
Wideband (UWB) sensing units, which track the location of the rail line vehicle and at least one other vehicle (another vehicle); abstract;
figure 4; paragraphs [0025], [0028], [0041], [0064]); and wherein the first vehicle-mounted subsystem is configured to: communicate with
the UWB communications component of the contro! signal interface subsystem via the UWB communications component of the first
vehicle-mounted subsystem (a vehicle mounted module 402 (first vehicle-mounted subsystem) communicates using a Ultra Wideband
(UWB) sensing unit of the collision avoidance system, which transmits and receive signals (control signal interface subsystem); abstract;
figure 4; paragraphs [0028], [0030], [0041], [0045], [0064]); communicate with the UWB communications component of the second
vehicle-mounted subsystem via the UWB communications component of the first vehicle-mounted subsystem {a vehicle mounted module
402 (first vehicle-mounted subsystem) communicates with a plurality of vehicle mounted modules 404 (second vehicle-mounted
subsystem), where multiple Ultra Wideband (UWB) sensing units are used; abstract; figures 4, 6; paragraphs [0025], [0028], [0041],
[0064]); determine a distance between the first vehicle-mounted subsystem and the control signal interface subsystem based on a
time-of-flight of at least one communication between the UWB communications component of the contro! signal interface subsystem and
the UWB communications component of the first vehicle-mounted subsystem (a collision avoidance system transmits and receive signals
(contro! signal interface subsystem) and communicates with a vehicle mounted module 402 (first vehicle-mounted subsystem), where an
Ultra Wideband (UWB) sensing unit determines Time of Flight, TOF, distance, by measuring the distance between the UWB units;
abstract; figures 4, 6; paragraphs [0028], [0030), [0041], [0045], [0064]); and determine a distance between the first vehicle-mounted
subsystem and the second vehicle-mounted subsystem based on a time-of-flight of at least one communication between the UWB
communications component of the second vehicle-mounted subsystem and the UWB communications component of the first
vehicle-mounted subsystem (a vehicle mounted module 402 (first vehicle-mounted subsystem) communicates with a plurality of vehicle
mounted modules 404 (second vehicle-mounted subsystem), where muitiple Uitra Wideband (UWB) sensing units are used to determine
Time of Flight, TOF, distance, by measuring the distance between the UWB units; abstract; figures 4, 6; paragraphs [0025], [0028], [0041],
[0045], [0064], [0072]).

As per claim 8, Carlson discloses the system of claim 7, additionally, Carlson discloses wherein the first vehicle-mounted subsystem is
further configured to: generate an alert if the distance between the first vehicle-mounted subsystem and the control signal interface
subsystem is less than a first threshold (a collision avoidance system communicates with a vehicle mounted module 402 (first
vehicle-mounted subsystem), and if there is a violation of a predetermined separation criteria (first threshold), an alert is generated;
abstract; figure 4; paragraphs [0028], [0030], [0041], [0112], [0121]); and generate an alert if the distance between the first
vehicle-mounted subsystem and the second vehicle-mounted subsystem is less than a second threshold (a vehicle mounted module 402
(first vehicle-mounted subsystem) communicates with a plurality of vehicle mounted modules 404 (second vehicle-mounted subsystem),
and if there is a violation of a predetermined separation criteria, or a hard threshold (second threshold) was reached, and a hard alarm is
generated; abstract; figure 4; paragraphs. [0025], [0028], [0041], [0106], [0112], [0121]).

As per claim 9, Carison discloses the system of claim 7, additionally, Carison discloses wherein the first vehicle-mounted subsystem is
further configured to: cause the braking system of the vehicle to activate if the distance between the first vehicle-mounted subsystem and
the control signal interface subsystem is less than a first threshold (a collision avoidance system communicates with a vehicle mounted
module 402 (first vehicle-mounted subsystem), and if there is a violation of a predetermined separation criteria (first threshold), and brakes
are activated; abstract; figure 4; paragraphs [0041], [0112], [0121]); and cause the braking system of the vehicle to activate if the distance
between the first vehicle-mounted subsystem and the second vehicle-mounted subsystem is less than a second threshold {a vehicle
mounted module 402 (first vehicle-mounted subsystem) communicates with a plurality of vehicle mounted modules 404 (second
vehicle-mounted subsystem), and if there is a violation of a predetermined separation criteria, or a hard threshold (second threshold) was
reached, and brakes are activated; abstract; figure 4; paragraphs [0041], {0106], [0112], [0121]).

As per claim 10, Carlson discloses the system of claim 7, additionally, Carlson discloses wherein the first vehicle-mounted subsystem
further comprises: a radio-frequency identification (RFID) subsystem configured to scan at least one RFID tag external to the vehicle to
retrieve information stored on the at least one RFID tag (a vehicle mounted module (vehicle-mounted subsystem) includes an RFID
communication device uses a sensor to scan a field and may be attached to a worker's badge, while worker is standing on the tracks
(RFID tag external to the vehicle) to monitor the workers (retrieve information); paragraphs [0024], (0028], [0121]); and wherein the first
vehicle-mounted subsystem is further configured to determine a distance between the first vehicle-mounted subsystem and the control
signal interface subsystem based on the information stored on the at least one RFID tag (a collision avoidance communicates a vehicle
mounted module 402 (first vehicle-mounted subsystem), and an RF radio is used, and the separation distance between vehicles is
monitored by utilizing RFID sensors stored information; abstract; figure 4; paragraphs [0039], (0041], [0044], [0047], [0121]).
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As per claim 11, Carlson discloses the system of claim 10, additionally, Carlson discloses wherein: the first vehicle-mounted subsystem is
fqrther cgnﬁgured to substantially continuously receive information relating to speed of the first vehicle (a vehicle mounted module 402
(first veh;gle»mounied subsystem) continuously calculates distances and information regarding the host speed (speed of the first vehicle)
apstract; figure 4; paragraphs [0024], [0028], (0041], [0099], [0100]); and the first vehicle-mounted subsystem determines a changing
distance between the first vehicle-mounted subsystem and the control signal interface subsystem based on the information stored on the
atleast one RFID tag and the information relating to speed of the first vehicle (a collision avoidance system communicates with a vehicle
mounted module 402 (first vehicle-mounted subsystem), to monitor the separation distance between vehicles by utilizing mounted sensors,
anRFID communication device (RFID tag), and the location information that is stored related to host speed (speed of the first vehicle)
abstract; figure 4; paragraphs [0039], [0041] [0044], [0100), [0121]).

As per claim 12, Carlson discloses the system of claim 7, additionally, Carlson discloses further comprising: an access point external to the
vehicle (a data link (access point) transmits data, and saved logs may. be downloadable by an authorized person via a laptop computer
(external to the vehicle); paragraphs [0067], [0120]); and wherein the first vehicle-mounted subsystem is further configured to: store data
relating to prior behavior of the vehicle (a vehicle mounted module 402 (first vehicle-mounted subsystem) logs and stores data related to
the vehicle positioning over time (prior behavior of the vehicle); abstract; figure 4; paragraphs [0028], [0041], [0120], [0128]); and *
communicate the data relating to prior behavior of the vehicle with the access point (a data link (access point) transmits data, and log
information includes data related to the vehicle positioning over time (prior behavior of the vehicle), paragraphs [0067], [0120]).

Claims 16 and 17 lack novelty under PCT Article 33(2) as being anticipated by US 2011/0046845 A1 (KOZLAY).

As per claim 16, Kozlay discloses a system for vehicle speed management (a system for tracking and managing a vehicle's speed;
abstract; paragraphs [0017], [0088]), wherein the system comprises: a control signal interface subsystem (a transportation safety system
transmits control signals and information (control signal interface subsystem); paragraph [0034]); and a vehicle-mounted subsystem
configured to: communicate with the control signal interface subsystem to receive information corresponding to a status of the control
signal (a vehicle mounted transportation safety apparatus (subsystem) is configured to communicate wirelessly with the transportation
safety system (control signal interface subsystem) to transmit (receive) information corresponding to the vehicles operation and control
(status of the control signal); figures 1, 5; paragraphs [0017], [0036], [0093]); determine a rule for behavior of the vehicle according to the
information corresponding to the status of the contro! signal (the apparatus determines whether the predefined transportation safety
policies (rule for behavior of the vehicle) are being followed, based on (according to) the information transmitted to and from (status of the
control signal) the transportation safety system; paragraphs [0034], [0035]); and observe operation of the vehicle to evaluate compliance
with the rule (the apparatus monitors the train's operator (operation of the vehicle) to determine (evaluate) compliance or non-compliance
with the restrictions (rule); paragraphs [0034], [0094]). '

As per claim 17, Kozlay discloses the system of claim 16. Kozlay additionally discloses wherein the rule corresponds to the status of the
control signal being at least one of red, double red, yellow, or double yellow (based on compliance to operation restrictions (rule), based on
(corresponds to) signals received (status of the control signal) the mounted transportation safety apparatus may indicate non compliance
using a red LED; figures 6A, 6B; paragraphs [0114], [0115]).

Claims 13-15 lack an inventive step under PCT Article 33(3) as being obvious over US 5675190 A (MORITA) in view of
US 2008/0114519 A1 to DUFAUX et al. (hereinafter “DuFaux”).

As per claim 13, Morita discloses a vehicle-mounted system for interfacing with a brake loop of a vehicle (a vehicle mounted automatic
prake system for engaging (interfacing) with the brake system (loop) of the vehicle; abstract; column 1, lines 7-14), wherein the
vehicle-mounted system comprises: a switch including a first contact configured to connect to a first side of the brake loop and a second
contact configured to connect to a second side of the brake loop (the automatic braking system (vehicle-mounted system) comprises a
parking brake switch, including a first contact point, 1A, connected to the brake system (a first side of the brake loop) and second contact
point, 1D, also connected to the brake system (a second side of the brake loop); figure 1; column 4, lines 1-14; column 7, lines 6-28); and
at least one processor in electrical communication with the switch and configured to (a CPU (processor) may be used control (in electrical
communication) the parking brake switch; figure 6; column 6, lines 55-66): open the switch upon an occurrence of the braking event,
thereby electrically disconnecting the first contact from the second contact (the CPU may be configure to open the parking brake switch,
when the engine is powered off (upon an occurrence of the braking event), thereby disconnecting the electrical contacts (first contact from
the second contact), to engage the parking brake; column 6, line 64 through column 7, line 5); and close the switch upon an expiration of
the braking event, thereby electrically connecting the first contact with the second contact (the CPU may close the switch, when a release
flag is set (upon an expiration of the braking event), thereby electrically connecting contact points 1A (first contact) and 1D (second
contact); figures 1 and 7; column 7, lines 6-28). Morita does not disclose a system configure to, automatically determine a braking event
without receiving information about a status of an operator-controlled actuator. DuFaux discloses a system configure to automatically
determine a braking event without receiving information about a status of an operator-controlled actuator (the processor is configured to
automatically detect (determine) an actuation signal indicating that the vehicles is operating outside a designated parameters (a braking
event), the system is completely independent of any operator actuated braking systems (without receiving information about a status of an
operator-controlled actuator); paragraphs [0015], [0132]). It would have been obvious to a person of ordinary skill in the art, at the time of
the invention, to have modified the method of Morita, with the teaching of DuFaux, because by doing so, the method of Morita would
provide an automatic brake actuator system for a wheeled vehicle, thereby providing a more efficient and a more robust braking system.
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As per claim 14, Morita and DuFaux, in combination, disclose the vehicle-mounted system of claim 13. Morita does not disciose the system
wherein the at least one processor is further configured to cause an alert to be generated upon occurrence of the braking event. DuFaux
discioses the system wherein the at least one processor is further configured to cause an alert to be generated upon occurrence ofthe
braking event (the processor is configured to generate an alert action, to alert the operator of an impending braking action, upon a detected
braking event; paragraphs [0015], [0144]). it would have been obvious to a person of ordinary skill in the art, at the time of the invention, to
have modified the method of Morita, with the teaching of DuFaux, because by doing so, the method of Morita would provide an automatic
brake actuator system for @ wheeled vehicle, thereby providing a more efficient and a more robust braking system.

As per claim 15, Morita and DuFaux, in combination, disciose the vehicle-mounted system of claim 13. Morita additionally discloses the

system wherein the at least one processor is configured to determine the expiration of the braking event based on a change in status of an

operator-controlled input (the CPU (processor) is configured to determine when the release flag has been set (expiration of the braking

| event), when the (based on) parking brake switch has been operated to the reset position (change in status of an operator-controlied
input); column 7, lines 19-28).

Claims 18-20 lack an inventive step under PCT Article 33(3) as being obvious over Kozlay in view of Carison.

As per claim 18, Kozlay discloses the system of claim 16. Kozlay does not disclose the system wherein the rule specifies a stop-time
duration for the vehicle. Carlson discloses the system wherein the rule specifies a stop-time duration for the vehicle (a threshold (rule) that
specifies how quickly the rail line vehicle can stop under the current conditions (a stop-time duration for the vehicle); paragraph [0033]). It
would have been obvious to a person of ordinary skill in the art, at the time of the invention, to have modified the method of Koziay, with
the teaching of Carlson, because by doing so, the method of Kozlay would provide a collision avoidance system using sensor
technologies, thereby providing a more reliable and a more robust braking system. .

As per claim 19, Kozlay and Carlson, in combination, disclose the system of claim 18. Kozlay does not disclose the system wherein the
rule specifies a speed for the vehicle. Carlson discloses the system wherein the rule specifies a speed for the vehicle (a preliminary
threshold (rule) that specifies a speed for the rail line vehicle; figure 15; paragraph [0111]). It would have been obvious to a person of
ordinary skill in the art, at the time of the invention, to have modified the method of Kozlay, with the teaching of Carlson, because by doing
s0, the method of Kazlay would provide-a collision avoidance system using sensor technologies, thereby providing a more reliable and a
more robust braking system. :

As per claim 20, Kozlay and Carlson, in combination, disclose the system of claim 19. Kozlay does not disclose the system wherein the
rule specifies a maximum speed for the vehicle after an expiration of the stop-time. Carlson discloses the system wherein the rule specifies
a maximumn speed for the vehicle after an expiration of the stop-time (the thresholds (rule) may be dynamic and may indicated that the
speed threshold (maximum speed for the vehicle) may change as the vehicle stopping distance threshold changes based on the current
conditions (after an expiration of the stop-time); figure 15, paragraphs [0107], [0110], and [0111}). It would have been cbvious to a person
of ordinary skill in the art, at the time of the invention, to have modified the method of Kozlay, with the teaching of Carlson, because by
doing so, the method of Kozlay would provide a collision avoidance system using sensor technologies, thereby providing a more reliable

and a more robust braking system.

Claims 1-20 have industrial applicability as defined by PCT Article 33(4) because the subject matter can be made or used in industry.
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TACD :(automatic* AND (brake w2 (switch* OR
loop* OR emergenc*)) AND (electric* w3 contact”))
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TAC :(automatic* AND (brake w2 (switch* OR loop*

OR emergenc*)) AND (electric* w2 contact))

141
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TA :(automatic* AND (brake w2 (switch* OR loop*
OR emergenc*)) AND (electric* w2 contact))

28-Jan-15

L6

ASNN :(Metrom w2 Rail)
TACD :(automatic* AND brake™)

28-Jan-15

L5

ASNN :(Metrom w2 Rail)

28-Jan-15

L4

INV :(Delia w2 Domiguez)
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28

TACD :( (rail* OR train* OR vehic*) AND
(crash* OR collision* OR collide* OR disast*
OR accident*) AND (alert* OR warn* OR
notif*) AND (stop* OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)))

IC :( G08G1/16 OR B61L27/00 OR
B61L25/02 OR B61L.23/00 )

102

7-Jan-15

L27

TACD :( (rail* OR train* OR vehic*) AND
(fength* OR distance*) AND (crash* OR
collision* OR collide* OR disast* OR
accident”) AND (alert* OR warn* OR notif*)
AND (stop* OR brak*) AND '
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)) )

IC :(G08G1/16 OR B61L27/00 OR
B61L25/02 OR B61L23/00 )

100

7-Jan-15

L26

TACD :( (rail* OR train* OR vehic*) AND
(length* OR distance*) AND (crash* OR
collision* OR collide* OR disast* OR
accident*) AND (alert* OR warn* OR notif*)
AND (stop* OR brak*) AND
((ultra*wideband™) OR (ultra 2W wideband*)
OR (UWB)))

CPC :(G06G1/161 OR B61L27/0022 OR
B61L2205/04 OR B61L.25/025 OR
B61L15/0027 OR B61L23/34 )

7-Jan-15

L25

TACD :( ((radio*frequenc®) OR (radio* w2
frequenc*) OR (RFID) OR barcod* OR (bar

| w2 code*)) AND (rail* OR train* OR vehic*)

AND (length* OR distance™) AND (crash* OR
collision* OR collide* OR disast* OR
accident*) AND (alert* OR warn* OR notif*)
AND (stop* OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband®)
OR (UWB)))

‘CPC:(G06G1/161 OR B61L27/0022 OR
B61L2205/04 OR B611.25/025 OR
B61L15/0027 OR B61L.23/34 )

7-Jan-15
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L24

TAC :( (rail* OR train* OR vehic*) )

TACD :( ((radio*frequenc*) OR (radio* w2
frequenc*) OR (RFID) OR barcod* OR (bar
w2 code*)) AND (rail* OR train* OR vehic*)
AND (length* OR distance*) AND (crash* OR
collision* OR collide* OR disast* OR
accident*) AND (alert* OR warn* OR notif*)
AND (stop* OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)) )

CPC:(B60T7/12 OR G06G1/161 OR
B61L27/0022 OR B61L2205/04 OR
B61L25/025 OR B61L15/0027 OR
B61L23/34)

7-Jan-15

L23

TACD :( ((radio*frequenc*) OR (radio* w2
frequenc®) OR (RFID) OR barcod* OR (bar
w2 code*)) AND (rail* OR train* OR vehic*)
AND (length* OR distance*) AND (crash* OR
collision* OR collide* OR disast* OR
accident™) AND (alert* OR warn* OR notif*)
AND (stop* OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)) )

UC :(701/301 OR 701/19 OR 701/117)

34

7-Jan-15

L22

TACD :( ((radio*frequenc*) OR (radio* w2
frequenc®) OR (RFID) OR barcod™ OR (bar
w2 code*)) AND (rail* OR train* OR vehic*)
AND (length* OR distance*) AND (crash* OR
collision* OR collide* OR disast* OR

-accident*) AND (alert* OR warn™* OR notif*)

AND (stop* OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband™)
OR (UWB))) .

IC :( G08G1/16 OR B61L27/00 OR
B61L25/02 OR B61L23/00 )

47

7-Jan-15

L21

TAC :( ((ultra*wideband™) OR (ultra 2W
wideband*) OR (UWB)) AND (rail* OR train*
OR vehic*) )

TACD :( ((radio*frequenc*) OR (radio™ w2
frequenc*) OR (RFID) OR barcod* OR (bar

.| w2 code*)) AND (rail* OR train* OR vehic*)

AND (length* OR distance*) AND (crash* OR
collision* OR collide* OR disast* OR
accident*) AND (alert* OR warn* OR notif*)
AND (stop* OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)))

IC «( GO8G 1/16 OR B61L 27/00 OR B61L
25/02 OR B61L 23/00 OR B60T7/12)

7-Jan-15
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L20

TAC :( ((ultra*wideband*) OR (ultra 2W
wideband*) OR (UWB)) AND (rail* OR train*

| OR vehic*) )

TACD :( (length* OR distance*) AND
(crash* OR collision* OR collide* OR disast*
OR accident*) AND (alert* OR warn* OR
notif*) AND (stop* OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)) AND (mount* OR install*) AND
((radio*frequenc*) OR (radio* w2 frequenc*)
OR (RFID) OR barcod* OR (bar w2 code*)) )

54

7-Jan-15

L19

TACD :( (length* OR distance*) AND (crash*
OR collision* OR collide* OR disast* OR
accident™) AND (alert* OR warn* OR notif*)
AND (stop* OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)) AND (mount* OR install*) AND
((radio*frequenc*) OR (radio* w2 frequenc?*)
OR (RFID) OR barcod* OR (bar w2 code*)) )

TA :( ((ultra*wideband*) OR (ultra 2W
wideband*) OR (UWB)) AND (rail* OR train*
OR vehic*) )

7-Jan-15

L18

TACD :( (rail* OR train* OR vehic*) AND
(length* OR distance™) AND (crash* OR
collision* OR collide* OR disast* OR
accident™) AND (alert* OR warn* OR notif*)
AND (stop* OR brak™) AND
((ultra*wideband*) OR (ultra 2W wideband®)
OR (UWB)) AND (mount* OR install*) AND
((radio*frequenc*) OR (radio* w2 frequenc™)
OR (RFID) OR barcod* OR (bar w2 code™)) )

TA :( ((ultra*wideband*) OR (ultra 2W
wideband*) OR (UWB)) AND (rail* OR train*
OR vehic®) )

7-Jan-15

L17

TAC :( ((ultra*wideband*) OR (ultra 2W
wideband*) OR (UWB)) AND (rail* OR train*
OR vehic*) )

TACD :( (rail* OR train* OR vehic*) AND
(length* OR distance™) AND (crash™ OR
collision* OR collide* OR disast* OR
accident*) AND (alert* OR warn* OR notif*)
AND (stop* OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)) AND (mount* OR install*) AND
((radio*frequenc*) OR (radio* w2 frequenc™)
OR (RFID) OR barcod* OR (bar w2 code®)) )

54

7-Jan-15
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L16

TAC :( ((ultra*wideband*) OR (ultra 2W
wideband*) OR (UWB)) AND (rail* OR train*
OR vehic*) )

TACD :( (rail* OR train* OR vehic*) AND
((signal* w3 enforce*) OR (signal* w3
control*)) AND (length* OR distance*) AND
(crash* OR collision* OR collide* OR disast*
OR accident”) AND (alert* OR wam* OR
notif*) AND (stop* OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)) AND (mount* OR install*) AND
((radio*frequenc*) OR (radio* w2 frequenc?*)
OR (RFID) OR barcod* OR (bar w2 code?*)) )

21

7-Jan-15

L15

TAC :( ((ultra*wideband*) OR (ultra 2W
wideband*) OR (UWB)) AND (rail* OR train*

| OR vehic*) ) .

TACD :( (length* OR distance*) AND
(crash* OR collision* OR collide* OR disast*
OR accident*) AND (alert* OR warn* OR
notif*) AND (stop* OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)))

87

7-Jan-15

L14

TAC :( ((ultra*wideband*) OR (uitra 2W
wideband*) OR (UWB)) )

TACD :( (fength* OR distance*) AND
(crash* OR collision* OR collide* OR disast*
OR accident*) AND (alert* OR warn* OR
notif*) AND (stop™ OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)) )

343

7-Jan-15

L13

TACD :( (length* OR distance*) AND (crash*
OR collision* OR collide* OR disast* OR
accident*) AND (alert* OR warn* OR notif*)
AND (stop* OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)))

3168

7-Jan-15

L12

TACD :( (length* OR distance*) AND (crash*
OR collision* OR collide* OR disast* OR
accident*) AND (alert* OR warn* OR notif*)
AND (stop* OR brak*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)))

ASN :( METROM )

7-Jan-15
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L11

TACD :( (rail* OR train* OR vehic*) AND
(length* OR distance*) AND (crash* OR
collision* OR collide* OR disast* OR
accident*) AND (alert* OR warn* OR notif*)
AND (stop* OR brak*) AND
((uitra*wideband™) OR (uitra 2W wideband*)
OR (UWB)))

ASN :( METROM )

7-Jan-15

L10

TACD :( (rail* OR train* OR vehic*) AND
((signal* w3 enforce*) OR (signal* w3
control*)) AND (length* OR distance*) AND
(crash* OR collision* OR collide* OR disast*
OR accident*) AND (alert* OR warn* OR
notif*) AND (stop* OR brak™) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB))) :

ASN :( METROM )

7-Jan-15

Lo

TAC :( (rail* OR train* OR vehic*) )
ASN :( METROM )

7-Jan-15

L8

TAC :( ((ultra*wideband*) OR (ultra 2W
wideband*) OR (UWB)) )
ASN :( METROM )

7-Jan-15

L6

INV :( (Andrew Karp) OR (Delia Dominguez)

7-Jan-15

L5

)

TAC :( (rail* OR train* OR vehic*) AND

((ultra*wideband*) OR (ultra 2W wideband®)

OR (UWB)) AND (length* OR distance™) )
INV :( (Andrew w2 Karp) OR (Delia W2

Dominguez) )

7-Jan-15

L4

TAC :( (rail* OR train* OR vehic*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)) AND (length* OR distance®) )

314

7-Jan-15

L3

TAC :( (rail* OR train* OR vehic*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)) AND (length* OR distance®)
AND (stop* OR brak®) )

38

7-Jan-15

L2

TA :( (rai* OR train* OR vehic*) AND

| ((ultra*wideband*) OR (ultra 2W wideband*)

OR (UWB)) AND (length* OR distance™)
AND (stop* OR brak*) )

7-Jan-15

L1

TA:(rail* OR train* OR vehic*) AND
((ultra*wideband*) OR (ultra 2W wideband*)
OR (UWB)) AND (length* OR distance™)

47

7-Jan-15
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Non-Patent Literature (NPL) Search Strategy/Results:
ProQuest (6 January 2015):

(rail? OR train? OR vehic?) AND ((ultra?(4W) wideband?) OR (UWB)) AND

(length? OR distanc?) ,

(rail? OR train? OR vehic?) AND ((ultra?(4W) wideband?) OR (UWB)) AND

(length? OR distanc?) AND (crash? OR collision? OR collide? OR disast? OR

accident?) AND (alert? OR warn? OR notif?) AND (stop? OR brak?)

e (rail? OR train? OR vehic?) AND ((ultra?(4W) wideband?) OR (UWB)) AND
(length? OR distanc?) AND (crash? OR collision? OR collide? OR disast? OR
accident?) AND (alert? OR warn? OR notif?) AND (stop? OR brak?) AND
(mount? OR install?) AND ((radio?(4W) frequenc?) OR (RFID) OR barcod? OR
(bar?(4W) code?)) ‘

Google/Google Scholar (6 January 2015):

e Ralil vehicle signal enforcement and separation control
e Vehicle collision avoidance UWB signal

¢ Vehicle management using UWB communications
e automatic "brake switch", contacts, processor

IEEE/IEEEXplore (6 January 2015):

e (rail* OR train* OR vehic*) AND ((ultra NEAR/4 wideband) OR (UWB)) AND
(length* OR distanc*) AND (crash* OR collision* OR collide* OR disast* OR
accident”) AND (alert* OR warn* OR notif*) AND (stop* OR brak®*) AND ((ultra
NEAR/2 wideband) OR (UWB))

¢ (rail* OR train* OR vehic*) AND ((ultra NEAR/4 wideband) OR (UWB)) AND
(length* OR distanc*) AND (crash* OR collision* OR collide* OR disast* OR
accident*) AND (alert* OR warn* OR notif*) AND (stop* OR brak*) AND ((ultra
NEAR/2 wideband) OR (UWB))

e (rail* OR train* OR vehic*) AND ((ultra NEAR/4 wideband) OR (UWB)) AND
(length* OR distanc*) AND (crash* OR collision” OR collide* OR disast® OR
accident*) AND (alert* OR warn* OR notif*) AND (stop* OR brak™) AND (mount*
OR install*) AND ((radio NEAR/2 frequency) OR (RFID) OR barcod” OR (bar
NEAR/2 code))
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

RAIL VEHICLE SIGNAL ENFORCEMENT AND SEPARATION CONTROL

First Named Inventor/Applicant Name:

RICHARD C. CARLSON

Filer:

Andrew Bernard Karp/Deb Wilson

Attorney Docket Number:

27735US03

Filed as Small Entity

Filing Fees for Track| Prioritized Examination - Nonprovisional Application under 35 USC 111(a)

Description Fee Code Quantity Amount Sullaj—;l'g(tsa)l in
Basic Filing:
Utility filing Fee (Electronic filing) 4011 1 70 70
Utility Search Fee 2111 1 300 300
Utility Examination Fee 2311 1 360 360
Request for Prioritized Examination 2817 1 2000 2000
Pages:
Claims:
Independent Claims in Excess of 3 2201 1 210 210

Miscellaneous-Filing:
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Description Fee Code Quantity Amount Sut—;’;(tsa)l in
Publ. Fee- Early, Voluntary, or Normal 1504 1 0 0

PROCESSING FEE, EXCEPT PROV. APPLS. 2830 1 70 70
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:

Total in USD ($) 3010
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Electronic Acknowledgement Receipt

EFS ID: 23033681
Application Number: 14809950
International Application Number:
Confirmation Number: 4940

Title of Invention:

RAIL VEHICLE SIGNAL ENFORCEMENT AND SEPARATION CONTROL

First Named Inventor/Applicant Name:

RICHARD C. CARLSON

Customer Number:

23446

Filer:

Andrew Bernard Karp/Deb Wilson

Filer Authorized By:

Andrew Bernard Karp

Attorney Docket Number: 27735US03
Receipt Date: 27-JUL-2015
Filing Date:
Time Stamp: 16:43:38

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $3010

RAM confirmation Number 15092
Deposit Account 130017

Authorized User

KARP, ANDREW

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (if appl.)
27735US03_Track_1_Certificati 121482
1 TrackOne Request on_and_Request_for_Prioritize no 2
d_Examination_AIA-424.pdf | s2ba70796890dcsafstosaterdc1so7obobo
e57e
Warnings:
Information:
27735US03_Applicati Dat 1560876
2 Application Data Sheet —Appiication_Lata_ no 7
Sheet.pdf
7981bde67319de2861b3080e331a14b647|
954072
Warnings:
Information:
442733
3 Oath or Declaration filed 27735US02_Declaration.pdf no 3
fObaeef3a3¢cd191866b5abla57e9ec3612ff|
4e03
Warnings:
Information:
. 166113
27735US03_POA_General_Assi
4 Power of Attorney no 1
gnee.pdf
¢30d3f7d15b56b302dd71bab0e7565e129
aa0fb3
Warnings:
Information:
- 600314
CRF Statement Paper and CRF are the 2.7735U.SO3_373c_Statement
5 with-assignment-copy_150727 no 7
same
pdf 4bb045bc86chaebee7a386660cfe73397f3
41813
Warnings:
Information:
344358
6 27735US03_Specification.pdf yes 75
63c8dcc260bac676935/924df635f3ef617¢)
Ofe
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 66
67 74
Abstract 75 75
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Warnings:

Information:

871755
Drawings-only black and white [i .
7 rawings-only blackand white fine 27735US03_Figures.pdf no 10
drawings
76a63de089cc5d007469ffebeaelfdaa73e)
a829
Warnings:
Information:
48637
. 27735US03_IDSLetter_150727.
8 Transmittal Letter df no 2
p 1d9f6b3524d3ce7abf3520676f478bdc2cfal
Warnings:
Information:
Inf tion Discl Stat t (IDS) 612053
9 nformation Lisclosure Statemen 27735U503_PTOSBOSA.pdf no 4
Form (SB08)
a28b770f38df2bfeeffcfff5elalabcecd8alfs)
Warnings:
Information:
PCTUS2014053900_ISR 3992379
10 Non Patent Literature WO_1 50218.pd_f no 21
911699838584 cd0c41f615d8acd6co66eba 3|
Sed40e
Warnings:
Information:
42129
11 Fee Worksheet (SB06) fee-info.pdf no 2
ab11defdad4eelc2cfccOc424d0dbaleaf07c|
Warnings:
Information:
Total Files Size (in bytes):i 8802829

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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DocCode - SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 14809950 Document Date: 07/27/2015

The presence of this form in the IFW record indicates that the following document type was received in
electronic format on the date identified above. This content is stored in the SCORE database.

e Drawings — Other than Black and White Line Drawings

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is recorded in
PALM, and no paper documents or physical media exist. The TIFF images in the IFW record were created
from the original documents that are stored in SCORE.

To access the documents in the SCORE database, refer to instructions below.

At the time of document entry (noted above):
e Examiners may access SCORE content via the eDAN interface.
e Other USPTO employees can bookmark the current SCORE URL
(http://Score.uspto.gov/ScoreAccessWeb/).
o External customers may access SCORE content via the Public and Private PAIR interfaces.

Form Revision Date: September 30, 2013
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/809,950
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), or (c)) N/A N/A N/A 70 N/A
SEARCH FEE
P e A, N/A N/A N/A 300 N/A
EXAMINATION FEE
O EE N/A N/A N/A 360 N/A
oy CRRIAED) 20 minus 20- < 40 -| o000 | om
NDEPENDENT CLAMS [ 4 s | 1 . 210 -| 210
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 940 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
=S (37 CF(:H 16(7)) Minus x = OR =
) Independent * Minus | *** =
5 (37 CFR 1.16(h) X = OR -
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE(S) FEE(S)
E AMENDMENT PAID FOR
LU Total * Minus | ** = =
= (37 CF?H.IB(H) X OR -
% Independent * Minus | *** = M _ OR _
w (37 CFR 1.16(h)) = =
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
14/809,950 07/27/2015 3617 940 27735US03 20
CONFIRMATION NO. 4940
23446 FILING RECEIPT
MCANDREWS HELD & MALLQOY, LTD
500 WEST MADISON STREET ACHR S SRR
SUITE 3400

CHICAGO, IL 60661
Date Mailed: 08/14/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Richard C. Carlson, Village of Lake in the Hills, IL;
Kurt A. Gunther, Round Lake Heights, IL;
Marc W. Cygnus, Mundelein, IL;
Applicant(s)
Metrom Rail, LLC, CRYSTAL LAKE, IL;

Power of Attorney: The patent practitioners associated with Customer Number 23446

Domestic Priority data as claimed by applicant
This application is a CON of 14/476,338 09/03/2014
which claims benefit of 61/959,729 09/03/2013

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 08/13/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/809,950

Projected Publication Date: 11/19/2015
Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **
page 1 of 3
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Title
Rail Vehicle Signal Enforcement and Separation Control
Preliminary Class
105
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http:// www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.

page 3 of 3
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office

P.O. Box 1450
[ Alexandria, VA 22313-1450
M A ﬂ l‘_L' E @ .wwwusmo‘gov
MCANDREWS HELD & MALLOY, LTD AUG 212015
500 WEST MADISON STREET
SUITE 3400 | OFFICE OF PETITIONS

CHICAGO IL 60661

Doc Code: TRACK1 .GRANT

Decision Granting Request for
Prioritized Examination Application No.: 14/809,950
(Track | or After RCE)

1. THE REQUEST FILED 7127/15 IS GRANTED.

The above-identified application has met the requirements for prioritized examination
A & for an original nonprovisional application (Track ).
B. ] for an 1application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendment to amend the application to contain more than four independent

claims, more than thirty total claims, or a multiple dependent claim;

filing a request for continued examination;
filing-a notice of appeal,

filing a request for suspension of action;
mailing of a notice of allowance;
mailing of a final Office action;

IOemMmOoOoO

completion of examination as defined in 37 CFR 41.102; or
l. abandonment of the application.

Telephone inquiries with regard to this decision should be directed to Cheryl Gibson-Baylor at
(571)272-3213, Office of Petitions. In his/her absence, calls may be directed to Brian W. Brown,
(571)272-5338.

Cheryl Gibson-Baylor '
[Cheryl Gibson-Baylor/ Petitions Paralegal Specialist

[Signature] (Title)

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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Application No. Applicant(s)
14/809,950 CARLSON ET AL.
Office Action Summary Examiner Art Unit AIA (First Inventor to File)
ZACHARY KUHFUSS 3617 f(‘gts"s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)IX] Responsive to communication(s) filed on 07/27/2015.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5)X Claim(s) 1-20is/are pending in the application.

5a) Of the above claim(s) ___is/are withdrawn from consideration.
6)[] Claim(s) ___is/are allowed.
7 Claim(s) _____is/are rejected.
8)[1 Claim(s) is/are objected to.
9K Claim(s) 1-20 are subject to restriction and/or election requirement.

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn /raww.usplo.gov/patenis/init_events/pph/indax.jsp or send an inquiry to PPHfeedback@uspto.qov.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[J Some** ¢)[] None of the:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) |:| Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) D Other:
Paper No(s)/Mail Date ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20150924
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Application/Control Number: 14/809,950 Page 2
Art Unit: 3617

DETAILED ACTION
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Election/Restrictions

Restriction to one of the following inventions is required under 35 U.S.C. 121:

|. Claims 1-12, drawn to a system for vehicle management, classified in B61L
3/125.

Il. Claims 13-15, drawn to a vehicle-mounted system for interfacing with a brake
loop of a vehicle, classified in B61L 3/00.

lll. Claims 16-20, drawn to a system for vehicle speed management, classified in
B61L 25/021.

Inventions |, Il and Il are related as subcombinations disclosed as usable
together in a single combination. The subcombinations are distinct if they do not
overlap in scope and are not obvious variants, and if it is shown that at least one
subcombination is separately usable. In the instant case, subcombination Il has
separate utility such as being used to brake the vehicle, and subcombination Il has
separate utility such as being used to manage vehicle speed. See MPEP § 806.05(d).

The examiner has required restriction between subcombinations usable together.
Where applicant elects a subcombination and claims thereto are subsequently found
allowable, any claim(s) depending from or otherwise requiring all the limitations of the

allowable subcombination will be examined for patentability in accordance with 37 CFR
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1.104. See MPEP § 821.04(a). Applicant is advised that if any claim presented in a
continuation or divisional application is anticipated by, or includes all the limitations of, a
claim that is allowable in the present application, such claim may be subject to
provisional statutory and/or nonstatutory double patenting rejections over the claims of
the instant application.

Restriction for examination purposes as indicated is proper because all these
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and/or examination burden if restriction were not
required because one or more of the following reasons apply:

e the inventions have acquired a separate status in the art in view of their different
classification

e the inventions have acquired a separate status in the art due to their recognized
divergent subject matter

e the inventions require a different field of search (e.g., searching different
classes/subclasses or electronic resources, or employing different search
strategies or search queries).

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of an invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election

shall be treated as an election without traverse. Traversal must be presented at the time

of election in order to be considered timely. Failure to timely traverse the requirement
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will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable upon the
elected invention.

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit on the record that this is
the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.

103 or pre-AlA 35 U.S.C. 103(a) of the other invention.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ZACHARY KUHFUSS whose telephone number is
(671)270-7858. The examiner can normally be reached on Monday-Friday, 10:00am-
6:00pm EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Samuel (Joe) Morano can be reached on (571)272-6684. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/ZACHARY KUHFUSS/
Primary Examiner, Art Unit 3617
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Attorney Docket No. 27735US03

1% Inventor: Carlson
Electronically filed on:
Examiner: Mr. Zachary Kuhfuss

November 2, 2015
Serial No.: 14/809,950

For: RAIL VEHICLE SIGNAL
ENFORCEMENT AND SEPARATION
CONTROL

Filed: July 27, 2015

Art Unit: 3617

N Nt e N N N N N N N N N s

Conf. No.: 4940

ELECTION AND AMENDMENT
FILED UNDER 37 C.F.R. 1.111 AND 1.14

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Examiner Kuhfuss:

This amendment and election (“Election”) is being submitted in
response to the restriction requirement in the office action of October 1,
2015 (“Restriction”). Please enter the following claim amendments and

consider the following remarks:

Page 1 of 12
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Application No. 14/809,950
Attorney Docket No. 27735US03
Restriction dated October 1, 2015
Election dated November 2, 2015

CLAIMS

1-15. (Canceled)

16. (Currently Amended) A system for evaluating vehicle operation
compliance speed-management, wherein the system comprises:

a control signal interface subsystem; and
a vehicle-mounted subsystem configured to:

communicate with the control signal interface subsystem
to receive information corresponding to a status of

the control signal;

determine a rule for behavior of the vehicle according to
the information corresponding to the status of the

control signal; and

observe operation of the vehicle to evaluate compliance

with the rule.

17. (Original) The system of claim 16, wherein the rule corresponds to
the status of the control signal being at least one of red, double red,

yellow, or double yellow.

Page 2 of 12
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Attorney Docket No. 27735US03
Restriction dated October 1, 2015
Election dated November 2, 2015

18. (Original) The system of claim 16, wherein the rule specifies a

stop-time duration for the vehicle.

19. (Original) The system of claim 18, wherein the rule specifies a

speed for the vehicle.

20. (Original) The system of claim 19, wherein the rule specifies a

maximum speed for the vehicle after an expiration of the stop-time.

21. (New) The system of claim 16, wherein:

the control signal interface subsystem includes an ultra-

wideband (UWB) communications component; and

the vehicle-mounted subsystem includes a UWB communications
component, wherein the vehicle-mounted subsystem is

configured to:
interface with a braking system of the vehicle;

communicate with the UWB communications component of
the control signal interface subsystem via the UWB
communications component of the vehicle-mounted

subsystem; and

determine a distance between the vehicle-mounted
subsystem and the control signal interface

subsystem based on a time-of-flight of at least one

Page 3 of 12
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Attorney Docket No. 27735US03
Restriction dated October 1, 2015
Election dated November 2, 2015

communication between the UWB communications
component of the control signal interface subsystem
and the UWB communications component of the

vehicle-mounted subsystem.

22. (New) The system of claim 21, wherein the vehicle-mounted
subsystem is further configured to generate an alert if the distance
between the vehicle-mounted subsystem and the control signal

interface subsystem is less than a threshold.

23. (New) The system of claim 21, wherein the vehicle-mounted
subsystem is further configured to cause the braking system of the
vehicle to activate if the distance between the vehicle-mounted
subsystem and the control signal interface subsystem is less than a
threshold.

24. (New) The system of claim 21, wherein the vehicle-mounted

subsystem further comprises:

a radio-frequency identification (RFID) subsystem configured to
scan at least one RFID tag external to the vehicle to
retrieve information stored on the at least one RFID tag;

and

wherein the vehicle-mounted subsystem is further configured to
determine a distance between the vehicle-mounted

Page 4 of 12
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Attorney Docket No. 27735US03
Restriction dated October 1, 2015
Election dated November 2, 2015

subsystem and the control signal interface subsystem
based on the information stored on the at least one RFID

tag.

25. (New) The system of claim 24, wherein:

the vehicle-mounted subsystem is further configured to
substantially continuously receive information relating to

speed of the vehicle; and

the vehicle-mounted subsystem determines a changing distance
between the vehicle-mounted subsystem and the control
signal interface subsystem based on the information stored
on the at least one RFID tag and the information relating

to speed of the vehicle.

26. (New) The system of claim 21, further comprising:
an access point external to the vehicle; and
wherein the vehicle-mounted subsystem is further configured to:
store data relating to prior behavior of the vehicle; and

communicate the data relating to prior behavior of the

vehicle with the access point.

27. (New) The system of claim 16, further comprising:

Page 5 of 12
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Attorney Docket No. 27735US03
Restriction dated October 1, 2015
Election dated November 2, 2015

a second vehicle-mounted subsystem including a UWB
communications component, wherein the second vehicle-
mounted subsystem is configured to be mounted on

another vehicle; and
wherein:

the control signal interface subsystem includes an ultra-

wideband (UWB) communications component;

the first vehicle-mounted subsystem includes a UWB
communications component, wherein the first
vehicle-mounted subsystem is configured to

interface with a braking system of the vehicle; and
the first vehicle-mounted subsystem is configured to:

communicate with the UWB communications
component of the control signal interface
subsystem via the UWB communications
component of the first vehicle-mounted

subsystem;

communicate with the UWB communications
component of the second vehicle-mounted
subsystem via the UWB communications
component of the first vehicle-mounted

subsystem;

determine a distance between the first vehicle-

mounted subsystem and the control signal

Page 6 of 12
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Attorney Docket No. 27735US03
Restriction dated October 1, 2015
Election dated November 2, 2015

interface subsystem based on a time-of-flight
of at least one communication between the
UWB communications component of the control
signal interface subsystem and the UWB
communications component of the first vehicle-

mounted subsystem; and

determine a distance between the first vehicle-
mounted subsystem and the second vehicle-
mounted subsystem based on a time-of-flight
of at least one communication between the
UWB communications component of the second
vehicle-mounted subsystem and the UWB
communications component of the first vehicle-

mounted subsystem.

28. (New) The system of claim 27, wherein the first vehicle-mounted

subsystem is further configured to:

generate an alert if the distance between the first vehicle-
mounted subsystem and the control signal interface

subsystem is less than a first threshold; and

generate an alert if the distance between the first vehicle-
mounted subsystem and the second vehicle-mounted

subsystem is less than a second threshold.

Page 7 of 12
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Restriction dated October 1, 2015
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29. (New) The system of claim 27, wherein the first vehicle-mounted

subsystem is further configured to:

cause the braking system of the vehicle to activate if the
distance between the first vehicle-mounted subsystem and
the control signal interface subsystem is less than a first
threshold; and

cause the braking system of the vehicle to activate if the
distance between the first vehicle-mounted subsystem and
the second vehicle-mounted subsystem is less than a

second threshold.

30. (New) The system of claim 27, wherein the first vehicle-mounted

subsystem further comprises:

a radio-frequency identification (RFID) subsystem configured to
scan at least one RFID tag external to the vehicle to
retrieve information stored on the at least one RFID tag;

and

wherein the first vehicle-mounted subsystem is further
configured to determine a distance between the first
vehicle-mounted subsystemm and the control signal
interface subsystem based on the information stored on

the at least one RFID tag.

31. (New) The system of claim 30, wherein:

Page 8 of 12
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the first vehicle-mounted subsystem is further configured to
substantially continuously receive information relating to

speed of the first vehicle; and

the first vehicle-mounted subsystem determines a changing
distance between the first vehicle-mounted subsystem and
the control signal interface subsystem based on the
information stored on the at least one RFID tag and the

information relating to speed of the first vehicle.

32. (New) The system of claim 27, further comprising:
an access point external to the vehicle; and

wherein the first vehicle-mounted subsystem is further
configured to:

store data relating to prior behavior of the vehicle; and

communicate the data relating to prior behavior of the

vehicle with the access point.

Page 9 of 12
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Attorney Docket No. 27735US03
Restriction dated October 1, 2015
Election dated November 2, 2015

REMARKS

The following lists the status of the claims as presented in this

Election:
Presently Pending Claims | 16-32
Presently Amended Claims | 16
Presently Canceled Claims | 1-15
Presently Added Claims 21-32
Withdrawn Claims None
I. ELECTION

The Restriction identified three “inventions”: (I) Claims 1-12; (II)
Claims 13-15; and (III) Claims 16-20. By this Election, invention II has been
canceled, and invention I is dependent from invention III. According to the
understanding reached between the Examiner and the Applicant’s
undersigned representative, it is respectfully requested that the Restriction

be withdrawn and the claims be examined.

II. FINAL MATTERS

The Office Action may make a number of statements regarding the
pending claims, patent laws and regulations, prior art, and the state of the
art that are moot in light of the amendments and/or remarks. The Applicant
has not addressed all of such statements at this time. The Applicant neither
agrees nor disagrees with such statements and explicitly reserves the right to
challenge such statements in the future should the need arise. Furthermore,
the Applicant does not concede that the references asserted in the Office
Action qualify as prior art with respect to this application. For example, the

Page 10 of 12
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Applicant reserves the right to antedate the alleged prior art reference(s)

where applicable.
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Application No. 14/809,950
Attorney Docket No. 27735US03
Restriction dated October 1, 2015
Election dated November 2, 2015

CONCLUSION

In summary, the Applicant submits that the pending claims are in
condition for allowance. If the Examiner has any questions or the Applicant
can be of any assistance, the Examiner is invited and encouraged to contact
the Applicant at the number below. The Commissioner is authorized to
charge any necessary fees or credit any overpayment to deposit account No.
13-0017.

Respectfully submitted,

Date: November 2, 2015 /Andrew B. Karp/
Andrew B. Karp
Registration No. 61,586

MCANDREWS, HELD & MALLOY, LTD.
500 West Madison Street, 34th Floor
Chicago, IL 60661

Telephone: (312) 775-8000
Facsimile: (312) 775-8100
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7)X Claim(s) 16-32is/are rejected.
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Certified copies:
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Paper No(s)/Mail Date 07/27/2015. ) ther
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DETAILED ACTION

The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Claim Objections

Claims 16 and 27 are objected to because of the following informalities:

In claim 16, line 7, the term “the control signal” lacks proper antecedent basis.
Please replace the word “the" with “a” or replace “the control signal” with “the control
signal interface subsystem”.

In claim 27, line 9, the term “the first vehicle-mounted subsystem” lacks proper
antecedent basis. Please replace the word “the" with “a”.

Appropriate correction is required.

Claim Rejections - 35 USC § 102

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,

on sale or otherwise available to the public before the effective filing date of the claimed
invention.

Claims 16-20 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by
Knott et al. (US 2010/0063656).

Referring to Claim 16: Knott discloses a system for evaluating vehicle operation

compliance, wherein the system comprises:
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a control signal interface subsystem (5); and

a vehicle-mounted subsystem (10) configured to:

communicate with the control signal interface subsystem to receive information
corresponding to a status of the control signal (Par. [0037]);

determine a rule for behavior of the vehicle according to the information corresponding
to the status of the control signal (Par. [0041]); and

observe operation of the vehicle to evaluate compliance with the rule (Par. [0044]).

Referring to Claim 17: Knott discloses a system wherein the rule corresponds to the

status of the control signal being at least one of red, double red, yellow, or double

yellow (Par. [0007]).

Referring to Claim 18: Knott discloses a system wherein the rule specifies a stop-time

duration for the vehicle (Par. [0050]).

Referring to Claim 19: Knott discloses a system wherein the rule specifies a speed for

the vehicle (Par. [0008], “(1) restricting signal”).

Referring to Claim 20: Knott discloses a system wherein the rule specifies a maximum

speed for the vehicle after an expiration of the stop-time (Par. [0007], “(4) stop and

proceed signal”).
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Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102 of this title, if the differences
between the claimed invention and the prior art are such that the claimed invention as a whole
would have been obvious before the effective filing date of the claimed invention to a person
having ordinary skill in the art to which the claimed invention pertains. Patentability shall not
be negated by the manner in which the invention was made.

Claims 21, 23, 26, 27, 29, 32 are rejected under 35 U.S.C. 103 as being
unpatentable over Knott et al. (US 2010/0063656) in view of Soderi et al. (US
2013/0138276).

Referring to Claim 21: Knott does not teach ultra-wideband (UWB) communications

components to determine a distance between the subsystems.

However, Soderi teaches a system, wherein:
the control signal interface subsystem (switch) includes an ultra-wideband (UWB)
communications component (108) (Par. [0015], last 5 lines); and
the vehicle-mounted subsystem (104) includes a UWB communications component,
wherein the vehicle-mounted subsystem is configured to:
interface with a braking system (310) of the vehicle;
communicate with the UWB communications component of the control signal interface
subsystem via the UWB communications component of the vehicle-mounted subsystem
(Par. [0015]); and
determine a distance between the vehicle-mounted subsystem and the control signal

interface subsystem based on a time-of-flight of at least one communication between
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the UWB communications component of the control signal interface subsystem and the
UWB communications component of the vehicle-mounted subsystem (Par. [0020]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to use the UWB distance measurement
system, as taught by Soderi, in addition to Knott's GPS system, in order to ensure
failsafe, accurate distance measurements with reference to stopping points at railway

signals.

Referring to Claims 23 and 29: Soderi further teaches a system wherein the vehicle-

mounted subsystem (104) is further configured to cause the braking system (310) of
the vehicle (102) to activate if the distance between the vehicle-mounted subsystem
and the control signal interface subsystem (switch) (Fig. 1) or active if the distance
between a first vehicle mounted subsystem and a second vehicle subsystem (Fig. 2) is
less than a threshold (Par. [0030]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to use the UWB distance measurement
system and braking system, as taught by Soderi, in addition to Knott's GPS system, in
order to ensure failsafe, accurate distance measurements with reference to stopping
points at both railway signals and other vehicles and to automatically activate the

braking system.

Referring to Claims 26 and 32: Soderi further teaches a system comprising:
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an access point (CD) external to the vehicle; and

wherein the vehicle-mounted subsystem is further configured to:

store data (in track database 12) relating to prior behavior of the vehicle (Par. [0035],
lines (Par. [0035]); and

communicate the data relating to prior behavior of the vehicle with the access point

(Par. [0036]).

Referring to Claim 27: Knott does not teach ultra-wideband (UWB) communications

components to determine a distance between a first vehicle subsystem and second
vehicle subsystem or between a first vehicle subsystem and a control signal interface
subsystem.

However, regarding communication between two vehicles, Soderi teaches a
system, comprising:
a second vehicle-mounted subsystem (108) including a UWB communications
component, wherein the second vehicle-mounted subsystem is configured to be
mounted on another vehicle (Vehicle B) (Fig. 2); and
wherein:
the control signal interface subsystem (108) includes an ultra-wideband (UWB)
communications component (Fig. 1);
the first vehicle-mounted subsystem (104) includes a UWB communications component,
wherein the first vehicle-mounted subsystem is configured to interface with a braking

system of the vehicle (310) (Fig. 3); and
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the first vehicle-mounted subsystem (Vehicle A) is configured to:

communicate with the UWB communications component of the control signal interface
subsystem via the UWB communications component of the first vehicle-mounted
subsystem (Fig. 1);

communicate with the UWB communications component of the second vehicle-mounted
subsystem via the UWB communications component of the first vehicle-mounted
subsystem (Fig. 2);

determine a distance between the first vehicle mounted subsystem (104) and the
control signal interface subsystem (108) (Fig. 1) (Par. [0015], last 5 lines) based on a
time-of-flight of at least one communication between the UWB communications
component of the control signal interface subsystem and the UWB communications
component of the first vehicle-mounted subsystem (Par. [0020]).and

determine a distance (118) between the first vehicle- mounted subsystem (104) and the
second vehicle-mounted subsystem (108) (Fig. 2) based on a time-of-flight of at least
one communication between the UWB communications component of the second
vehicle-mounted subsystem and the UWB communications component of the first
vehicle- mounted subsystem (Par. [0019]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to use the UWB distance measurement
system, as taught by Carlson, in addition to Knott's GPS system, in order to ensure
failsafe, accurate distance measurements with reference to stopping points

corresponding to both a second vehicle and railway signal.
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Claims 22 and 28 are rejected under 35 U.S.C. 103 as being unpatentable
over Knott et al. (US 2010/0063656) in view of Soderi et al. (US 2013/0138276) and
Carlson et al. (US 2012/0296562).

Referring to Claims 22 and 28: Knot does not teach generating an alert if the distance is

less than a threshold. However, Carlson teaches a system, wherein the vehicle-
mounted subsystem (306, 308) is further configured to generate an alert if the
distance between the vehicle-mounted subsystem and the control signal interface
subsystem is less than a threshold (Par. [0107]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to generate an alert if the distance between
a railway vehicle and a subsystem is less than a threshold, as taught by Carlson, in

order to alert the operator to dangerous conditions that could result in a collision.

Claims 24, 25, 30 and 31 are rejected under 35 U.S.C. 103 as being
unpatentable over Knott et al. (US 2010/0063656) in view of Soderi et al. (US
2013/0138276) and Bock et al. (US 2011/0234451).

Referring to Claims 24 and 30: Knot does not teach an RFID subsystem. However,
Bock teaches a radio-frequency identification (RFID) subsystem (11) configured to scan
at least one RFID tag (12) external to the vehicle to retrieve information stored on the at

least one RFID tag; and
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wherein the vehicle-mounted subsystem is further configured to determine a distance
between the vehicle-mounted subsystem and the control signal interface subsystem
based on the information stored on the at least one RFID tag (Par. [0015]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to incorporate an RFID subsystem, such as
the one taught by Bock, in order to provide additional train location information for

failsafe purposes in order to ensure the train stops at the appropriate signals.

Referring to Claims 25 and 31: Bock further teaches that the vehicle-mounted

subsystem is further configured to substantially continuously receive information relating
to speed of the vehicle (via Doppler radar sensor 10); and

the vehicle-mounted subsystem determines a changing distance between the vehicle-
mounted subsystem and the control signal interface subsystem based on the
information stored on the at least one RFID tag and the information relating to speed of
the vehicle (Par. [0015]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to incorporate an RFID subsystem which
uses continuous speed information, such as the one taught by Bock, in order to provide
additional train location information for failsafe purposes in order to ensure the train

stops at the appropriate signals.

Conclusion
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The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure: US-20050110628; US-20110184621; US-20120029740; US-
20100268466; US-20050010338; US-20150060608; US-8651433; US-8200380; US-
8478463; and US-9134411.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ZACHARY KUHFUSS whose telephone number is
(571)270-7858. The examiner can normally be reached on Monday-Friday, 10:00am-
6:00pm EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Samuel (Joe) Morano can be reached on (571)272-6684. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.
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[ZACHARY KUHFUSS/
Primary Examiner, Art Unit 3617
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A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.5.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application cpen to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

BFS Webr2y! IREFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /Z.L.K/

Siemens EX1002
Page 185 of 316




EAST Search History

EAST Search History

EAST Search History (Prior Art)

EASTSearchHistory.14809950_Accessible Version.htm[12/11/2015 7:54:39 PM]

Ref {Hits Search Query DBs Default {Plurals {iTime
# Operator Stamp
L4 #13  §(US-20100063656-$ or US-20050110628-$ {US- AND OFF 2015/12/11
or US-20130138276-$ or US-20110184621- {{PGPUB; 19:39
$ or US-20120029740-% or US USPAT
20110234451-$ or US-20100268466-$ or
US-20050010338-$ or US-20150060608-
$).did. or (US-8651433-$ or US-8200380-$
or US-8478463-$ or US-9134411-$).did.
S1 0 "14809950" us- AND OFF 2015/09/24
PGPUB; 11:34
USPAT;
EPO; JPO;
DERWENT
2 i "14809950" us- AND OFF 2015/12/10
PGPUB; 11:20
USPAT;
EPO; JPO;
DERWENT
S3 {17 {("20040155760" | "20060151672" | us- AND OFF 2015/12/10
"20080114519" | "20100225527" | PGPUB; 11:21
"20110046845" | "20120296562" | USPAT;
"20140229096" | "5675190").PN. EPO; JPG;
DERWENT
s4 2 igaly railway Us- AND OFF  {2015/12/11
PGPUB; 12:21
USPAT;
EPO; JPO;
DERWENT
Sh 6 nabil railway us AND OFF 2015/12/11
PGPUB; 12:22
USPAT;
EPO; JPO;
DERWENT
67 nabil ghaly rail us AND OFF 2015/12/11
PGPUB; 12:23
USPAT;
EPO; JPO;
DERWENT
S7 4 ("20100063656" | "6732023" | us AND OFF 2015/12/11
"7269487").PN. OR ("8200380").URPN. PGPUB; 12:24
USPAT;
USOCR
1 (12/207012).APP. USPAT; AND OFF 2015/12/11
USOCR 12:33
S9 24  {("20040006413" | "20040182970" | us- AND OFF 2015/12/11
"20050110628" | "20060015224" | PGPUB; 12:33
"20060080009" | "4196412" | "5437422" | i USPAT;
"5452870" | "6112142" | "6609049" | USOCR
"6688561" | "6824110" | "6845953" |
"6853888" | "6863246" | "6865454" |
"6903658" | "6957131" | "6996461" |

Siemens EX1002
Page 186 of 316




EAST Search History

§ "7036774" | "7089093" | "7236860").PN.
3 OR ("8478463") . URPN.

S10

35  {b6113/22.cpc.

uUs

PGPUB;
USPAT;
USOCR

AND

OFF

2015/12/11
12:42

St

26 b6113/22.cpc.

us

PGPUB;
USPAT;
EPO; JPC;
DERWENT

AND

OFF

2015/12/11
12:42

S12

S13

676 1ib6113/221.cpe.

us

PGPUB;
USPAT;
EPO; JPC;
DERWENT

AND

OFF

24 b6113/24.cpc.

us

PGPUB;
USPAT;
EPO; JPC;
DERWENT

AND

OFF

2015/12/11
12:42

2015/12/11
12:42

S14

16 1b61123/18.cpc.

us
PGPUB;
USPAT;
EPO; JPG;
DERWENT

AND

OFF

2015/12/11
12:47

S15

755 {b61125/025.cpc.

us
PGPUB;
USPAT;
EPO; JPG;
DERWENT

AND

OFF

2015/12/11
12:50

S16

297 Ho61125/026.cpc.

us-
PGPUB;
USPAT;
EPO; JPG;
DERWENT

AND

OFF

2015/12/11
12:50

S17

283 {ib61115/0072.cp.

us-
PGPUB;
USPAT;
EPO; JPG;
DERWENT

AND

OFF

2015/12/11
12:51

S18

167 {b61123/00.cpc.

us-
PGPUB;
USPAT;
EPO; JPO;
DERWENT

AND

OFF

2015/12/11
12:51

S19

181 b61127/04.cpc.

us-
PGPUB;
USPAT;
EPO; JPO;
DERWENT

AND

OFF

2015/12/11
12:52

S20

150 jultra-wideband railway

us-
PGPUB;
USPAT;
EPO; JPO;
DERWENT

AND

OFF

2015/12/11
15:19

S21

8 1("20050062595" | "20100327125" |
"20110184621" | "5420883" | "6219596" |
"6366234" | "6693562" | "7725252").PN.
OR ("9134411").URPN.

EASTSearchHistory.14809950_Accessible Version.htm[12/11/2015 7:54:39 PM]

uUs

PGPUB;
USPAT;
USOCR

AND

OFF

2015/12/11
15:37

Siemens EX1002
Page 187 of 316



EAST Search History

S22 #21  1(US-20150329130-$ or US-20120296562-$ {{US- AND OFF 2015/12/11
or US-20110046845-$ or US-20100225527- {{PGPUB; 16:14
$ or US-20080114519-% or US- USPAT
20060151672-$ or US-20100063656-$ or
US-20060015224-$% or US-20050110628-$
or US-20040073342-$ or US-20040182969-
$ or US-20010012977-% or US
20060290478-$ or US-20130138276-$ or
US-20110184621-$).did. or (US-5675190-$
or US-8651433-$ or US-8200380-$ or US-
8478463-$ or US-5805797-$ or US
9134411-%).did.
S2316 iS22 (alert or alarm) us AND OFF 2015/12/11
PGPUB; 16:14
USPAT
S24 44 S22 rfid us- AND OFF 2015/12/11
PGPUB; 16:48
USPAT
S25 146 {ib61125/06.cpc. us- AND OFF 2015/12/11
PGPUB; 17:35
USPAT;
EPO; JPO;
DERWENT
$26 {0 {b61125/06.cpc. rfid us- AND OFF 2015/12/11
PGPUB; 17:35
USPAT;
EPO; JPO;
DERWENT
S27 190 ib61125/00-08.cpe. rfid us AND OFF 2015/12/11
PGPUB; 17:36
USPAT;
EPO; JPO;
DERWENT
S28 5 §b61 125/00-08.cpc. vehicle adj behavior us- AND OFF 2015/12/11
PGPUB; 18:03
USPAT;
EPO; JPC;
DERWENT

12/11/2015 7:54:34 PM

C:\ Users\ zkuhfuss\ Documents\ EAST\ Workspaces\ 14809950.wsp

EASTSearchHistory.14809950_Accessible Version.htm[12/11/2015 7:54:39 PM]

Siemens EX1002
Page 188 of 316



UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

CONFIRMATION NO. 4940

Richard C. Carlson, Village of Lake in the Hills, IL;
Kurt A. Gunther, Round Lake Heights, IL;
Marc W. Cygnus, Mundelein, IL;

** CONTINUING DATA ***#sssrsbrsnmininiiinsi
This application is a CON of 14/476,338 09/03/2014
which claims benefit of 61/959,729 09/03/2013

** FOREIGN APPLICATIONS

08/13/2015

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **

SERIAL NUMBER FILINgAgrrE 371(c) CLASS GROUP ART UNIT ATTORNE(Y).DOCKET
14/809,950 07/27/2015 246 3617 27735US03
RULE
APPLICANTS
Metrom Rail, LLC, CRYSTAL LAKE, IL;
INVENTORS

Foreign Priority claimed D Yes aNo STATE OR
35 USC 119(a-d) conditions met U ves BNO d Met after COUNTRY

Allowance
Verified and 1/
Acknowledged Examiner's Signature Initials IL

SHEETS TOTAL |INDEPENDENT
DRAWINGS | CLAIMS CLAIMS

10 20

4

ADDRESS

MCANDREWS HELD & MALLQOY, LTD
500 WEST MADISON STREET

SUITE 3400

CHICAGO, IL 60661

UNITED STATES

TITLE
Rail Vehicle Signal Enforcement and Separation Control

FILING FEE FEES: Authority has been given in Paper

U All Fees

U 1.16 Fees (Filing)

U 1.17 Fees (Processing Ext. of time)

RECEIVED [No.__ tocharge/credit DEPOSIT ACCOUNT
940 No. for following: IEI 1.18 Fees (Issue) |
‘EI Other |
|Q Credit |

BIB (Rev. 05/07).

Siemens EX1002
Page 189 of 316




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Attorney Docket Ne 27735US03)

In the Application of: Confirmation No. 4940

Richard CARLSON, et al. Customer No. 23446

Serial No. 14/809,950 CERTIFICATE OF TRANSMISSION

Filed: Jul. 27,2015 | hereby certify that this correspondence
is being transmitted via EFS-Web to the
United States Patent and Trademark

Office on: Mar. 18, 2016.

For: RAIL VEHICLE SIGNAL ENFORCEMENT
AND SEPARATION CONTROL

/Rami N. Moussa/
Rami N. Moussa
Reg. No. 69,528

Examiner: KUHFUSS, Zachary L.

N N L NN

Group Art Unit: 3617

ESPONSE UNDER 37 C.F.R. § 1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This paper responds to the non-final office action of Dec. 18, 2015 (“Office
Action”) in the above-identified application (“Application”). The Applicant respectfully

requests entry of the following amendments and consideration of the following remarks.
Listing of the Claims begins on page 2 of this paper.

Remarks and Arguments begin on page 7 of this paper.
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APPLICATION NO. 14/809,950 (ATTORNEY DOCKET NO. 27735US03)
REPLY TO OFFICE ACTION OF DEC. 18,2015

LISTING OF THE CLAIMS

What is claimed:

1-15. (Cancelled)

16.  (Currently amended) A system for evaluating vehicle operation
compliance, wherein the system comprises:

a control signal interface subsystem; and
a vehicle-mounted subsystem configured to:

communicate with the control signal interface subsystem to receive
information corresponding to a status of [[the]] a control signal;

determine a rule for behavior of [[the]] a vehicle according to the
information corresponding to the status of the control signal; and

observe operation of the vehicle to evaluate compliance with the rule.

17.  (Original) The system of claim 16, wherein the rule corresponds to the
status of the control signal being at least one of red, double red, yellow, or double

yellow.

18.  (Original) The system of claim 16, wherein the rule specifies a stop-time
duration for the vehicle.

19.  (Original) The system of claim 18, wherein the rule specifies a speed for

the vehicle.

20. (Original) The system of claim 19, wherein the rule specifies a maximum
speed for the vehicle after an expiration of the stop-time.

21.  (Previously presented) The system of claim 16, wherein:

Page 2 of 13
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APPLICATION NO. 14/809,950 (ATTORNEY DOCKET NO. 27735US03)
REPLY TO OFFICE ACTION OF DEC. 18,2015

the control signal interface subsystem includes an ultra-wideband (UWB)
communications component; and
the vehicle-mounted subsystem includes a UWB communications component,
wherein the vehicle-mounted subsystem is configured to:
interface with a braking system of the vehicle;
communicate with the UWB communications component of the control
signal interface subsystem via the UWB communications component of the
vehicle-mounted subsystem; and
determine a distance between the vehicle-mounted subsystem and the
control signal interface subsystem based on a time-of-flight of at least one
communication between the UWB communications component of the control
signal interface subsystem and the UWB communications component of the

vehicle-mounted subsystem.

22.  (Previously presented) The system of claim 21, wherein the vehicle-
mounted subsystem is further configured to generate an alert if the distance between
the vehicle-mounted subsystem and the control signal interface subsystem is less than
a threshold.

23.  (Previously presented) The system of claim 21, wherein the vehicle-
mounted subsystem is further configured to cause the braking system of the vehicle to
activate if the distance between the vehicle-mounted subsystem and the control signal
interface subsystem is less than a threshold.

24.  (Previously presented) The system of claim 21, wherein the vehicle-
mounted subsystem further comprises:

a radio-frequency identification (RFID) subsystem configured to scan at least one
RFID tag external to the vehicle to retrieve information stored on the at least one RFID
tag; and
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wherein the vehicle-mounted subsystem is further configured to determine a
distance between the vehicle-mounted subsystem and the control signal interface

subsystem based on the information stored on the at least one RFID tag.

25.  (Previously presented) The system of claim 24, wherein:

the vehicle-mounted subsystem is further configured to substantially continuously
receive information relating to speed of the vehicle; and

the vehicle-mounted subsystem determines a changing distance between the
vehicle-mounted subsystem and the control signal interface subsystem based on the
information stored on the at least one RFID tag and the information relating to speed of
the vehicle.

26.  (Previously presented) The system of claim 21, further comprising:
an access point external to the vehicle; and
wherein the vehicle-mounted subsystem is further configured to:
store data relating to prior behavior of the vehicle; and
communicate the data relating to prior behavior of the vehicle with the
access point.

27.  (Currently amended) The system of claim 16, further comprising:

a second vehicle-mounted subsystem including a UWB communications
component, wherein the second vehicle-mounted subsystem is configured to be
mounted on another vehicle; and

wherein:

the control signal interface subsystem includes an ultra-wideband (UWB)
communications component;

the [[first]] vehicle-mounted subsystem includes a UWB communications
component, wherein the [[first]] vehicle-mounted subsystem is configured to
interface with a braking system of the vehicle; and

the [[first]] vehicle-mounted subsystem is configured to:
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communicate with the UWB communications component of the
control signal interface subsystem via the UWB communications
component of the [[first]] vehicle-mounted subsystem;

communicate with the UWB communications component of the
second vehicle-mounted subsystem via the UWB communications
component of the [[first]] vehicle-mounted subsystem;

determine a distance between the [[first]] vehicle-mounted
subsystem and the control signal interface subsystem based on a time-of-
flight of at least one communication between the UWB communications
component of the control signal interface subsystem and the UWB
communications component of the [[first]] vehicle-mounted subsystem;
and

determine a distance between the [[first]] vehicle-mounted
subsystem and the second vehicle-mounted subsystem based on a time-
of-flight of at least one communication between the UWB communications
component of the second vehicle-mounted subsystem and the UWB

communications component of the [[first]] vehicle-mounted subsystem.

28.  (Currently amended) The system of claim 27, wherein the [[first]] vehicle-
mounted subsystem is further configured to:

generate an alert if the distance between the [[first]] vehicle-mounted subsystem
and the control signal interface subsystem is less than a first threshold; and

generate an alert if the distance between the [[first]] vehicle-mounted subsystem
and the second vehicle-mounted subsystem is less than a second threshold.

29.  (Currently amended) The system of claim 27, wherein the [[first]] vehicle-
mounted subsystem is further configured to:

cause the braking system of the vehicle to activate if the distance between the
[[first]] vehicle-mounted subsystem and the control signal interface subsystem is less
than a first threshold; and
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cause the braking system of the vehicle to activate if the distance between the
[[first]] vehicle-mounted subsystem and the second vehicle-mounted subsystem is less

than a second threshold.

30. (Currently amended) The system of claim 27, wherein the [[first]] vehicle-
mounted subsystem further comprises:

a radio-frequency identification (RFID) subsystem configured to scan at least one
RFID tag external to the vehicle to retrieve information stored on the at least one RFID
tag; and

wherein the [[first]] vehicle-mounted subsystem is further configured to determine
a distance between the [[first]] vehicle-mounted subsystem and the control signal
interface subsystem based on the information stored on the at least one RFID tag.

31.  (Currently amended) The system of claim 30, wherein:

the [[first]] vehicle-mounted subsystem is further configured to substantially
continuously receive information relating to speed of the [[first]] vehicle; and

the [[first]] vehicle-mounted subsystem determines a changing distance between
the [[first]] vehicle-mounted subsystem and the control signal interface subsystem
based on the information stored on the at least one RFID tag and the information

relating to speed of the [[first]] vehicle.

32.  (Currently amended) The system of claim 27, further comprising:
an access point external to the vehicle; and
wherein the [[first]] vehicle-mounted subsystem is further configured to:
store data relating to prior behavior of the vehicle; and
communicate the data relating to prior behavior of the vehicle with the

access point.
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REMARKS AND ARGUMENTS

Claims 16-32 are pending in this Application, of which claim 16 is independent
claims, and claims 17-32 are dependent claims, depending from claim independent 16.
Claims 1-15 were previously cancelled, without prejudice. Claims 16 and 27-32 are

amended in this correspondence.

The Examiner notes that this Application is being examined under the first-
inventor-to-file provisional of the AIA (America Invents Act). Initially, the Applicant notes
that a goal of patent examination is to provide a prompt and complete examination of a
patent application.

It is essential that patent applicants obtain a prompt yet complete
examination of their applications. Under the principles of compact
prosecution, each claim should be reviewed for compliance with
every statutory requirement for patentability in the initial review of
the application, even if one or more claims are found to be deficient
with respect to some statutory requirement. Thus, Office personnel
should state all reasons and bases for rejecting claims in the first
Office action. Deficiencies should be explained clearly, particularly
when they serve as a basis for a rejection. Whenever practicable,
Office personnel should indicate how rejections may be overcome
and how problems may be resolved. A failure to follow this

approach can lead to unnecessary delays in the prosecution of the
application.

See Manual of Patent Examining Procedure (MPEP) § 2106(1l). As such, the Applicant
assumes, based on the goals of patent examination noted above, that the present

Office Action has set forth “all reasons and bases” for rejecting the claims.

All of claims 16-32, as pending when the Office Action was issued, stand
rejected. In particular, claims 16-20 stand rejected under 35 U.S.C. § 102(a)(1) for
allegedly being anticipated by Knott et al. (U.S. Patent Publication No. 2010/0063656);
“Knott”). Claims 21-32 stand rejected under 35 U.S.C. § 103(a). In this regard, claims
21, 23, 26, 27, 29, 32 stand rejected under § 103(a) for allegedly being unpatentable
over Knott in view of Soderi et al. (U.S. Patent Application Publication No.
2013/0138276; “Soderi”). Claims 22 and 28 stand rejected under § 103(a) for allegedly
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being unpatentable over Knott in view of Soderi, and further in view of Carlson et al.
(U.S. Patent Application Publication No. 2012/0296562; “Carlson”). Claims 24, 25, 30,
and 31 and 28 stand rejected under § 103(a) for allegedly being unpatentable over
Knott in view of Soderi, and further in view of Bock et al. (U.S. Patent Application
Publication No. 2011/0234451; “Bock™).

The Examiner objects to claims 16 and 27 for some alleged informalities therein.

The Applicant respectfully traverses these rejections and objections at least
based on the following remarks. In addition, the Applicant also reserves the right to
argue additional reasons beyond those set forth herein to support allowability of the

claims, should a need arise in the future.

Claim Objections

The Applicant turns to the Examiner’s objections to claims 16 and 27 for some
alleged informalities therein. Office Action, p. 2. In this regard, the Examiner argues
that: “[ijn claim 16 ... the term ‘the control signal’ lacks proper antecedent basis” that
“ilin ... claim 27 ... the term ‘the first vehicle-mounted subsystem’ lacks proper

antecedent basis.” /d.

The Applicant submits that in order to advance prosecution, the Applicant
submits that claims 16 and 27 have been amended, to address this alleged
informalities, in the manner suggested by the Examiner (replacing “the” with “a”).
Further, while not noted by the Examiner, similar informalities where addresses in

similar manner in other claims (e.g., claims 28-32).

Accordingly, the Applicant respectfully requests that the Examiner’s objections to
claims 16 and 27 be withdrawn. The Applicant also reserves the right to argue
additional reasons beyond those set forth herein to support the allowability of claims 16

and 27 should such a need arise.
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Claim Rejections under 35 U.S.C. § 102

The Applicant turns to the claim rejections under 35 U.S.C. § 102. With regard to
the anticipation rejections under 102, MPEP § 2131 states that “[a] claim is anticipated
only if each and every element as set forth in the claim is found, either expressly or
inherently described, in a single prior art reference.” See Manual of Patent Examining
Procedure (MPEP) at 2131 (internal citation omitted). Furthermore, “[t]he identical
invention must be shown in as complete detail as is contained in the ... claim.” See id.
(internal citation omitted). Without conceding that Knott would qualify as prior art under

35 U.S.C. § 102(a)(1), the Applicant respectfully traverses this rejection.

l. REJECTION OF INDEPENDENT CLAIM 16

With regard to the rejection of the independent claim 16 under 35 U.S.C. §
102(a)(1) for allegedly being anticipated by Knott, the Applicant submits that Knott does
not teach or disclose all the limitations of claim 16. Specifically, in rejecting claim 16,
the Examiner refers for support with regard to the claim limitations of “a vehicle-
mounted subsystem configured to ... determine a rule for behavior of [a] vehicle
according to the information corresponding to the status of the control signal; and
observe operation of the vehicle to evaluate compliance with the rule”) to Knott, at 99
0041 and 0044. Office Action, p. 3.

Knott reads, at §4 0041 and 0044:

[0041] The signal data used in making the appropriate control
decisions within the context of the present system 10 can be a
variety of signal types, such as a cab signal S, a wayside signal S,
a permissive signal S, an absolute signal S, a monitored signal S,
an unmonitored signal S, a signal S associated with a control point,
etc. Based upon the signal data obtained through any of these
signals S, the train control system 10 of the present invention
enforces or brakes the train TR to a complete stop in an automatic
manner, unless certain other appropriate data points are obtained
or other actions are undertaken by the operator.

[0044] In the embodiment where the on-board control system 18

Page 9 of 13
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predictively enforces the signal aspect data of the upcoming
wayside signal S to “stop,” the on-board control system 18 may
require that the operator press a selectable portion 24 that indicates
that appropriate authority has been received by the operator from
central dispatch to proceed. Similarly, the on-board control system
18 may be configured to receive or intercept this communication or
authorization directly from central dispatch or the central dispatch
system CD, and act accordingly, i.e., permitting or preventing the
train TR from proceeding.

The Applicant respectfully disagrees with the Examiner’s reliance on Knott with
respect to the claim limitations at issue. As an initial matter, the Applicant notes that the
Examiner simply point to the above-recited paragraphs without explaining or elaborating
on how various terms and elements in the limitations read on what Knott teaches. For
example, the Examiner does not explain where and how Knott teaches, at § 0041,
“determining rule for behavior of the vehicle according to the information corresponding
to the status of the control signal.” The Applicant notes in this regard that Knott fails to
teach any rules of behavior in that paragraph, let alone determining such rules based on
information corresponding to status of control signals. Further, even if one assumes for
the sake of argument only that Knott teach determining such rules of behavior, which
the Applicant does not concede, the Applicant submits that Knott fails to teach
“observ[ing] operation of the vehicle to evaluate compliance with the rule[s].” The
Examiner points to 9 0044 (again without any explanation or elaboration). Yet, nowhere
in § 0044 does Knott disclose (or even suggest) any observing of operation of vehicle,
or anything that may be construed as such, particularly for the purpose of evaluating of

compliance with rules of behavior that are determined based on control signals.
Therefore, claim 16 is not anticipated by Knott.

Accordingly, the Applicant respectfully requests that the rejection of independent
claim 16 under 35 U.S.C. § 102(a)(1) based on Knott be withdrawn. The Applicant also
reserves the right to argue additional reasons beyond those set forth above to support

the allowability of claim 16.
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Il REJECTION OF DEPENDENT CLAIMS 17-20

Based on at least the foregoing, the Applicant believes the rejection of
independent claim 16 under 35 U.S.C. § 102(a)(1) for allegedly being anticipated by
Knott have been overcome. Claims 17-20 stand rejected under 35 U.S.C. § 102(a)(1)
for allegedly being anticipated by Knott. Office Action, p. [X].

Therefore, because claims 17-20 depend from independent claim 16, they are
consequently also not anticipated by Knott, at least for the reasons stated above with
regard to the rejection of claim 16.

Accordingly, the Applicant respectfully requests that the rejections of claims 17-
20 under 35 U.S.C. § 102(a)(1) based on Knott be withdrawn. The Applicant reserves
the right to argue additional reasons beyond those set forth herein to support the

allowability of each of claims [sec-103d], should such a need arise.

Claim Rejections under 35 U.S.C. § 103

The Appellant turns to the claim rejections under 35 U.S.C. § 103(a). Without
conceding that any of the references cited by the Examiner would qualify as prior art, or
that any combination thereof is valid for purposes of 35 U.S.C. § 103(a), the Appellant

respectfully traverses these rejections.

l. REJECTION OF DEPENDENT CLAIMS 21-32

Based on at least the foregoing, the Applicant believes the rejection of
independent claim 16 under 35 U.S.C. § 102(a)(1) for allegedly being anticipated by
Knott has been overcome. In rejecting claims 21-32, the Examiner cites the
combination of Knott and one or more of Soderi, Carlson, and Bock. Office Action, pp.
4-9. Therefore, because claims 21-32 depend from independent claim 16, and because
the Examiner does not assert any additional grounds or make any additional arguments
for rejecting claim 16 based on Soderi, Carlson, and/or Bock, claims 21-32 are
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consequently submitted to be patentable over the respective asserted combinations at
least for the reasons stated above with regard to the rejection of claim 16 under 35
U.S.C. § 102(a)(1) based on Knott.

Accordingly, the Applicant respectfully requests that the rejections of claims 21-
32 under 35 U.S.C. § 103(a) be withdrawn. The Applicant also reserves the right to
argue additional reasons beyond those set forth herein to support the allowability of
claims 21-32 should such a need arise.

In general, the Office Action makes various statements that are now moot in light
of the above remarks. Thus, the Applicant will not address such statements at the
present time. However, the Applicant expressly reserves the right to challenge such
statements in the future should the need arise (e.g., if such statement should become
relevant by appearing in a rejection of any current or future claim or be relied upon in

any proceeding involving this Application or a corresponding patent).
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CONCLUSION

Based on at least the foregoing, the Applicant believes that claims 16-32 are in
condition for allowance. If the Examiner has any questions or the Applicant can be of

any assistance, the Examiner is invited to contact the undersigned attorney.

The Commissioner is hereby authorized to charge any additional fees or credit
any overpayment to the deposit account of McAndrews, Held & Malloy, Ltd., Account No.
13-0017.

A Notice of Allowability is courteously solicited.

Respectfully submitted,

Date: Mar. 18, 2016 /Rami N. Moussa/
Rami N. Moussa
Attorney for Applicant
Registration No. 69,528

MCANDREWS, HELD & MALLOY, LTD.

500 WEST MADISON STREET, 34TH FLOOR
CHICAGO, ILLINOIS 60661

(312) 775-8000
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DETAILED ACTION
The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA. Claims 16-32 are currently pending.
Claims 16-32 are maintained in rejection despite the Applicant’s
amendments/arguments filed 03/18/2016. A response to the Applicant’s arguments can

be found at the end of this Office Action. This Office Action is final.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale or otherwise available to the public before the effective filing date of the claimed
invention.

Claims 16-20 are rejected under 35 U.S.C. 102(a)(1) as being anticipated by
Knott et al. (US 2010/0063656).

Referring to Claim 16: Knott discloses a system for evaluating vehicle operation

compliance, wherein the system comprises:

a control signal interface subsystem (5); and

a vehicle-mounted subsystem (10) configured to:

communicate with the control signal interface subsystem to receive information
corresponding to a status of the control signal (Par. [0037]);

determine a rule for behavior of the vehicle according to the information corresponding

to the status of the control signal (Par. [0041]); and
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observe operation of the vehicle to evaluate compliance with the rule (Par. [0044]).

Referring to Claim 17: Knott discloses a system wherein the rule corresponds to the

status of the control signal being at least one of red, double red, yellow, or double

yellow (Par. [0007]).

Referring to Claim 18: Knott discloses a system wherein the rule specifies a stop-time

duration for the vehicle (Par. [0050]).

Referring to Claim 19: Knott discloses a system wherein the rule specifies a speed for

the vehicle (Par. [0008], “(1) restricting signal”).

Referring to Claim 20: Knott discloses a system wherein the rule specifies a maximum

speed for the vehicle after an expiration of the stop-time (Par. [0007], “(4) stop and

proceed signal”).

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102 of this title, if the differences
between the claimed invention and the prior art are such that the claimed invention as a whole
would have been obvious before the effective filing date of the claimed invention to a person
having ordinary skill in the art to which the claimed invention pertains. Patentability shall not
be negated by the manner in which the invention was made.
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Claims 21, 23, 26, 27, 29, 32 are rejected under 35 U.S.C. 103 as being
unpatentable over Knott et al. (US 2010/0063656) in view of Soderi et al. (US
2013/0138276).

Referring to Claim 21: Knott does not teach ultra-wideband (UWB) communications

components to determine a distance between the subsystems.

However, Soderi teaches a system, wherein:
the control signal interface subsystem (switch) includes an ultra-wideband (UWB)
communications component (108) (Par. [0015], last 5 lines); and
the vehicle-mounted subsystem (104) includes a UWB communications component,
wherein the vehicle-mounted subsystem is configured to:
interface with a braking system (310) of the vehicle;
communicate with the UWB communications component of the control signal interface
subsystem via the UWB communications component of the vehicle-mounted subsystem
(Par. [0015]); and
determine a distance between the vehicle-mounted subsystem and the control signal
interface subsystem based on a time-of-flight of at least one communication between
the UWB communications component of the control signal interface subsystem and the
UWB communications component of the vehicle-mounted subsystem (Par. [0020]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to use the UWB distance measurement

system, as taught by Soderi, in addition to Knott's GPS system, in order to ensure
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failsafe, accurate distance measurements with reference to stopping points at railway

signals.

Referring to Claims 23 and 29: Soderi further teaches a system wherein the vehicle-

mounted subsystem (104) is further configured to cause the braking system (310) of
the vehicle (102) to activate if the distance between the vehicle-mounted subsystem
and the control signal interface subsystem (switch) (Fig. 1) or active if the distance
between a first vehicle mounted subsystem and a second vehicle subsystem (Fig. 2) is
less than a threshold (Par. [0030]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to use the UWB distance measurement
system and braking system, as taught by Soderi, in addition to Knott's GPS system, in
order to ensure failsafe, accurate distance measurements with reference to stopping
points at both railway signals and other vehicles and to automatically activate the

braking system.

Referring to Claims 26 and 32: Soderi further teaches a system comprising:

an access point (CD) external to the vehicle; and
wherein the vehicle-mounted subsystem is further configured to:
store data (in track database 12) relating to prior behavior of the vehicle (Par. [0035],

lines (Par. [0035]); and
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communicate the data relating to prior behavior of the vehicle with the access point

(Par. [0036]).

Referring to Claim 27: Knott does not teach ultra-wideband (UWB) communications

components to determine a distance between a first vehicle subsystem and second
vehicle subsystem or between a first vehicle subsystem and a control signal interface
subsystem.

However, regarding communication between two vehicles, Soderi teaches a
system, comprising:
a second vehicle-mounted subsystem (108) including a UWB communications
component, wherein the second vehicle-mounted subsystem is configured to be
mounted on another vehicle (Vehicle B) (Fig. 2); and
wherein:
the control signal interface subsystem (108) includes an ultra-wideband (UWB)
communications component (Fig. 1);
the first vehicle-mounted subsystem (104) includes a UWB communications component,
wherein the first vehicle-mounted subsystem is configured to interface with a braking
system of the vehicle (310) (Fig. 3); and
the first vehicle-mounted subsystem (Vehicle A) is configured to:
communicate with the UWB communications component of the control signal interface
subsystem via the UWB communications component of the first vehicle-mounted

subsystem (Fig. 1);
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communicate with the UWB communications component of the second vehicle-mounted
subsystem via the UWB communications component of the first vehicle-mounted
subsystem (Fig. 2);

determine a distance between the first vehicle mounted subsystem (104) and the
control signal interface subsystem (108) (Fig. 1) (Par. [0015], last 5 lines) based on a
time-of-flight of at least one communication between the UWB communications
component of the control signal interface subsystem and the UWB communications
component of the first vehicle-mounted subsystem (Par. [0020]).and

determine a distance (118) between the first vehicle- mounted subsystem (104) and the
second vehicle-mounted subsystem (108) (Fig. 2) based on a time-of-flight of at least
one communication between the UWB communications component of the second
vehicle-mounted subsystem and the UWB communications component of the first
vehicle- mounted subsystem (Par. [0019]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to use the UWB distance measurement
system, as taught by Carlson, in addition to Knott's GPS system, in order to ensure
failsafe, accurate distance measurements with reference to stopping points

corresponding to both a second vehicle and railway signal.

Claims 22 and 28 are rejected under 35 U.S.C. 103 as being unpatentable
over Knott et al. (US 2010/0063656) in view of Soderi et al. (US 2013/0138276) and

Carlson et al. (US 2012/0296562).
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Referring to Claims 22 and 28: Knot does not teach generating an alert if the distance is

less than a threshold. However, Carlson teaches a system, wherein the vehicle-
mounted subsystem (306, 308) is further configured to generate an alert if the
distance between the vehicle-mounted subsystem and the control signal interface
subsystem is less than a threshold (Par. [0107]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to generate an alert if the distance between
a railway vehicle and a subsystem is less than a threshold, as taught by Carlson, in

order to alert the operator to dangerous conditions that could result in a collision.

Claims 24, 25, 30 and 31 are rejected under 35 U.S.C. 103 as being
unpatentable over Knott et al. (US 2010/0063656) in view of Sodeti et al. (US
2013/0138276) and Bock et al. (US 2011/0234451).

Referring to Claims 24 and 30: Knot does not teach an RFID subsystem. However,

Bock teaches a radio-frequency identification (RFID) subsystem (11) configured to scan
at least one RFID tag (12) external to the vehicle to retrieve information stored on the at
least one RFID tag; and
wherein the vehicle-mounted subsystem is further configured to determine a distance
between the vehicle-mounted subsystem and the control signal interface subsystem
based on the information stored on the at least one RFID tag (Par. [0015]).

It would have been obvious to one of ordinary skill in the art before the effective

filing date of the claimed invention, for Knott to incorporate an RFID subsystem, such as
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the one taught by Bock, in order to provide additional train location information for

failsafe purposes in order to ensure the train stops at the appropriate signals.

Referring to Claims 25 and 31: Bock further teaches that the vehicle-mounted

subsystem is further configured to substantially continuously receive information relating
to speed of the vehicle (via Doppler radar sensor 10); and

the vehicle-mounted subsystem determines a changing distance between the vehicle-
mounted subsystem and the control signal interface subsystem based on the
information stored on the at least one RFID tag and the information relating to speed of
the vehicle (Par. [0015]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to incorporate an RFID subsystem which
uses continuous speed information, such as the one taught by Bock, in order to provide
additional train location information for failsafe purposes in order to ensure the train

stops at the appropriate signals.

Response to Arguments
The Applicant argues that the Examiner does not explain where and how Knot
teaches, at Par. [0041], "determining rule for behavior of the vehicle according to the
information corresponding to the status of the control signal." The Examiner contends
that the signal data obtained through Knot's signal “S” can be interpreted as

“information corresponding to the status of the control signal”. Knot’s train control
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system 10 then enforces or brakes the train in an automatic manner based upon the
signal S. Automatically braking the train according to the signal can be interpreted as a
“rule for behavior of the vehicle.”

The Applicant argues that the Examiner does not explain where and how Knot
teaches, at Par. [0044], “observ[ing] operation of the vehicle to evaluate compliance
with the rule[s].” The Examiner contends that Knot's on-board system 18 predictively
enforces the signal aspect data of the upcoming wayside signal S to “stop” and that the
on-board control system 18 requires authorization from central dispatch before allowing
the train to proceed. Enforcing the signal to stop can be interpreted as “observ[ing]
operation of the vehicle to evaluate compliance with the rule”, automatically braking or
stopping being the rule. Further, requiring an authorization before allowing the train to
proceed from the stop can also be interpreted as “observ[ing] operation of the vehicle to

evaluate compliance with the rule.”

Conclusion

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the

shortened statutory period will expire on the date the advisory action is mailed, and any
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ZACHARY KUHFUSS whose telephone number is
(571)270-7858. The examiner can normally be reached on Monday-Friday, 10:00am-
6:00pm EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Samuel (Joe) Morano can be reached on (571)272-6684. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

[ZACHARY KUHFUSS/
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Siemens EX1002
Page 218 of 316



Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 14809950 CARLSON ET AL.
T
ZACHARY KUHFUSS 3617
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted I Interference 0] Objected
[J Claims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Criginal |09/24/2015|12/11/2015|06/10/2016

1 +

2 +

3 +

4 +

5 -

6 -

7 +

8 +

9 +

10 s

11 =

12 =

13 -

14 s

15 = }

16 + 4 v

17 = v v

18 = v 4

19 = v v

20 + v v

21 v 4

22 4 v

23 v v

24 v 4

o5 v v

26 v v

27 v v

28 v v

29 v v

30 v v
31 v v
32 v v

U.S. Patent and Trademark Office Part of Paper No. : 20160610

Siemens EX1002
Page 219 of 316



Doc code: RCEX PTO/SB/30EFS (07-14)

Doc description: Request for Continued Examination (RCE) Approved for use through 07/31/2016. OMB 0851-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | L 449950 Filing | by15 07-07 Docket Number | },7745,503 At | g7
Number Date (if applicable) Unit

First Named Richard C. Carlson Examiner Pachary L. Kuhfuss

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.

Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1995, to any intemational application that does not comply with the requirements of 35 U.S.C. 371, or to any design application. The
Instruction Sheet for this form is located at WWW . USPTO.GOV.

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previcusly filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

|:| Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

X Enclosed

X| Amendment/Reply
|:| Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration{s)

Other
One Month Extension of Time fee

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
{Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
|Z| The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 130017

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

> Patent Practitioner Signature

Applicant Signature

EFS - Web 2.1.15

Siemens EX1002
Page 220 of 316



Doc code: RCEX PTO/SB/30EFS (07-14)
Doc description: Request for Continued Examination (RCE)

Approved for use through 07/31/2016. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

Rami N. Moussa/

Date (YYYY-MM-DD) E016-10-13 I

Name

Rami N. Moussa

Registration Number F9528

This collection of information is required by 37 CFR 1.114. The informaticn is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

If vou need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

EFS - Web 2.

1.15

Siemens EX1002
Page 221 of 316



Privacy Act Statement

The Privacy Act of 1974 {(P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, tc a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application cpen to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS - Web 2.1.15

Siemens EX1002
Page 222 of 316




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Attorney Docket Ne 27735US03)

In the Application of:

Richard CARLSON et al.
Serial No. 14/809,950
Filed: Jul. 27, 2015

For: RAIL VEHICLE SIGNAL ENFORCEMENT
AND SEPARATION CONTROL

Examiner: KUHFUSS, Zachary L.
Group Art Unit: 3617
Confirmation No.: 4940

Customer No.: 23446

CERTIFICATE OF TRANSMISSION

| hereby certify that this correspondence is
being transmitted via EFS-Web to the
United States Patent and Trademark
Office on: Oct. 13, 2016.

/Rami N. Moussa/
Rami N. Moussa
Reg. No. 69,528

AMENDMENT AND REQUEST FOR CONTINUED EXAMINATION

Mail Stop AF
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This paper responds to the final office action mailed Jun. 17, 2016 (“Final Office

Action”) in the above-identified application (“Application”), and it accompanies a request

for continued examination of the above-identified application. The Applicant respectfully

requests entry of the following amendments, preliminary to continued examination in

this Application, and consideration of the following remarks.

Listing of the Claims begins on page 2 of this paper.

Remarks and Arguments begin on page 8 of this paper.
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LISTING OF THE CLAIMS

What is claimed:

1-15. (Canceled)

16.  (Currently amended) A system for evaluating vehicle operation
compliance, wherein the system comprises:

a control signal interface subsystem; and
a vehicle-mounted subsystem configured to:

communicate with the control signal interface subsystem to receive
information corresponding to a status of a control signal,;

determine a rule for behavior of a vehicle according to the information
corresponding to the status of the control signal; and

observe operation of the vehicle to evaluate compliance with the rule;
wherein:

the control signal interface subsystem comprises an ultra-wideband

(UWB) communications component;

the vehicle-mounted subsystem comprises an ultra-wideband (UWB)

communications component; and

the vehicle-mounted subsystem and the control signal interface

subsystem are further configured to communicate UWB signals carrying data

pertinent to evaluating vehicle operation compliance, the data comprising at least

one of: a unique ID associated with the vehicle mounted control system, a signal

indication, a frack number, a track direction, speed, direction of travel, and

positioning related information.

17.  (Original) The system of claim 16, wherein the rule corresponds to the
status of the control signal being at least one of red, double red, yellow, or double

yellow.

Page 2 of 13
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18.  (Original) The system of claim 16, wherein the rule specifies a stop-time

duration for the vehicle.

19.  (Original) The system of claim 18, wherein the rule specifies a speed for
the vehicle.

20. (Original) The system of claim 19, wherein the rule specifies a maximum

speed for the vehicle after an expiration of the stop-time.

21.  (Currently amended) The system of claim 16, wherein:

whereir the vehicle-mounted subsystem is configured to:

interface with a braking system of the vehicle;

communicate with the UWB communications component of the control signal
interface subsystem via the UWB communications component of the vehicle-mounted
subsystem; and

determine a distance between the vehicle-mounted subsystem and the control
signal interface subsystem based on a time-of-flight of at least one communication
between the UWB communications component of the control signal interface subsystem

and the UWB communications component of the vehicle-mounted subsystem.

22.  (Currently amended) The system of claim [[21]] 16, wherein the vehicle-
mounted subsystem is further configured to generate an alert if [[the]] a distance
between the vehicle-mounted subsystem and the control signal interface subsystem is

less than a threshold.

23.  (Currently amended) The system of claim [[21]] 16, wherein the vehicle-
mounted subsystem is further configured to cause [[the]] a braking system of the vehicle

Page 3 0of 13
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to activate if [[the]] a distance between the vehicle-mounted subsystem and the control

signal interface subsystem is less than a threshold.

24.  (Currently amended) The system of claim [[21]] 16, wherein the vehicle-
mounted subsystem further comprises:

a radio-frequency identification (RFID) subsystem configured to scan at least one

RFID tag external to the vehicle to retrieve information stored on the at least one RFID
tagrand

25.  (Previously presented) The system of claim 24, wherein:

the vehicle-mounted subsystem is further configured to substantially continuously
receive information relating to speed of the vehicle; and

the vehicle-mounted subsystem determines a changing distance between the
vehicle-mounted subsystem and the control signal interface subsystem based on the
information stored on the at least one RFID tag and the information relating to speed of

the vehicle.

26.  (Currently amended) The system of claim [[21]] 16, further comprising:
an access point external to the vehicle; and
wherein the vehicle-mounted subsystem is further configured to:
store data relating to prior behavior of the vehicle; and
communicate the data relating to prior behavior of the vehicle with the

access point.

27.  (Currently amended) The system of claim 16, further comprising:

Page 4 of 13
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a second vehicle-mounted subsystem including a UWB communications
component, wherein the second vehicle-mounted subsystem is configured to be

mounted on another vehicle; and

wherein the vehicle-mounted subsystem is configured to:

communicate with the UWB communications component of the control
signal interface subsystem via the UWB communications component of the
vehicle-mounted subsystem;

communicate with the UWB communications component of the second
vehicle-mounted subsystem via the UWB communications component of the
vehicle-mounted subsystem;

determine a distance between the vehicle-mounted subsystem and the
control signal interface subsystem based on a time-of-flight of at least one
communication between the UWB communications component of the control
signal interface subsystem and the UWB communications component of the
vehicle-mounted subsystem; and

determine a distance between the vehicle-mounted subsystem and the
second vehicle-mounted subsystem based on a time-of-flight of at least one
communication between the UWB communications component of the second
vehicle-mounted subsystem and the UWB communications component of the

vehicle-mounted subsystem.

28.  (Previously presented) The system of claim 27, wherein the vehicle-
mounted subsystem is further configured to:

Page 5 of 13
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generate an alert if the distance between the vehicle-mounted subsystem and
the control signal interface subsystem is less than a first threshold; and
generate an alert if the distance between the vehicle-mounted subsystem and

the second vehicle-mounted subsystem is less than a second threshold.

29. (Currently amended) The system of claim 27, wherein the vehicle-
mounted subsystem is further configured to:

cause [[the]] a braking system of the vehicle to activate if the distance between
the vehicle-mounted subsystem and the control signal interface subsystem is less than
a first threshold; and

cause the braking system of the vehicle to activate if the distance between the
vehicle-mounted subsystem and the second vehicle-mounted subsystem is less than a
second threshold.

30. (Previously presented) The system of claim 27, wherein the vehicle-
mounted subsystem further comprises:

a radio-frequency identification (RFID) subsystem configured to scan at least one
RFID tag external to the vehicle to retrieve information stored on the at least one RFID
tag; and

wherein the vehicle-mounted subsystem is further configured to determine a
distance between the vehicle-mounted subsystem and the control signal interface
subsystem based on the information stored on the at least one RFID tag.

31.  (Previously presented) The system of claim 30, wherein:

the vehicle-mounted subsystem is further configured to substantially continuously
receive information relating to speed of the vehicle; and

the vehicle-mounted subsystem determines a changing distance between the
vehicle-mounted subsystem and the control signal interface subsystem based on the
information stored on the at least one RFID tag and the information relating to speed of
the vehicle.

Page 6 of 13
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32.  (Previously presented) The system of claim 27, further comprising:
an access point external to the vehicle; and
wherein the vehicle-mounted subsystem is further configured to:
store data relating to prior behavior of the vehicle; and
communicate the data relating to prior behavior of the vehicle with the

access point.

33.  (New) The system of claim 24, wherein the vehicle-mounted subsystem is
further configured to determine a distance between the vehicle-mounted subsystem and
the control signal interface subsystem based on the information stored on the at least
one RFID tag.

Page 7 of 13
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REMARKS AND ARGUMENTS

Claims 16-32 were pending in this Application at the time the Final Office Action
was issue, of which claim 16 is independent claim, and claims 17-32 are dependent
claims, depending from claim independent 16. Claims 1-15 were previously cancelled.
In this correspondence, claims 16, 21-24, 26-27, and 29 are amended, and new claim
33 is added.

The Examiner notes that this Application is being examined under the first-
inventor-to-file provisional of the AIA (America Invents Act). Initially, the Applicant notes
that a goal of patent examination is to provide a prompt and complete examination of a
patent application.

It is essential that patent applicants obtain a prompt yet complete
examination of their applications. Under the principles of compact
prosecution, each claim should be reviewed for compliance with
every statutory requirement for patentability in the initial review of
the application, even if one or more claims are found to be deficient
with respect to some statutory requirement. Thus, Office personnel
should state all reasons and bases for rejecting claims in the first
Office action. Deficiencies should be explained clearly, particularly
when they serve as a basis for a rejection. Whenever practicable,
Office personnel should indicate how rejections may be overcome
and how problems may be resolved. A failure to follow this

approach can lead to unnecessary delays in the prosecution of the
application.

See Manual of Patent Examining Procedure (MPEP) § 2106(Il). As such, the Applicant
assumes, based on the goals of patent examination noted above, that the present Final
Office Action has set forth “all reasons and bases” for rejecting the claims.

All of claims 16-32, as pending when the Final Office Action was issued, stand
finally rejected. In particular, claims 16-20 stand rejected under 35 U.S.C. § 102(a)(1)
for allegedly being anticipated by Knott et al. (U.S. Patent Publication No.
2010/0063656); “Knott”). Claims 21-32 stand rejected under 35 U.S.C. § 103(a). In this
regard, claims 21, 23, 26, 27, 29, and 32 stand rejected under § 103(a) for allegedly
being unpatentable over Knott in view of Soderi et al. (U.S. Patent Application

Page 8 of 13
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Publication No. 2013/0138276; “Soderi”). Claims 22 and 28 stand rejected under §
103(a) for allegedly being unpatentable over Knott in view of Soderi, and further in view
of Carlson et al. (U.S. Patent Application Publication No. 2012/0296562; “Carlson”).
Claims 24, 25, 30, and 31 and 28 stand rejected under § 103(a) for allegedly being
unpatentable over Knott in view of Soderi, and further in view of Bock et al. (U.S. Patent
Application Publication No. 2011/0234451; “Bock™).

The Applicant respectfully traverses these rejections at least based on the
following remarks. In addition, the Applicant also reserves the right to argue additional
reasons beyond those set forth herein to support allowability of the claims, should a

need arise in the future.

Claim Rejections under 35 U.S.C. § 102

The Applicant turns to the claim rejections under 35 U.S.C. § 102. Without
conceding that Knott would qualify as prior art under 35 U.S.C. § 102(a)(1), the

Applicant respectfully traverses this rejection.

With regard to the anticipation rejections under 102, MPEP § 2131 states that “[a]
claim is anticipated only if each and every element as set forth in the claim is found,
either expressly or inherently described, in a single prior art reference.” See Manual of
Patent Examining Procedure (MPEP) at 2131 (internal citation omitted). Furthermore,
“[t]he identical invention must be shown in as complete detail as is contained in the ...

claim.” See id. (internal citation omitted).

. REJECTION OF INDEPENDENT CLAIM 16

With regard to the rejection of the independent claim 16 under 35 U.S.C. §
102(a)(1) for allegedly being anticipated by Knott, the Applicant traverses this rejection
but submits that to advance prosecution, claim 16 has been amended, rendering this

rejection moot. In particular, claim 16 has been amended such that it now recites: “[a]
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system for evaluating vehicle operation compliance, wherein the system comprises: a
control signal interface subsystem; and a vehicle-mounted subsystem configured to:
communicate with the control signal interface subsystem to receive information
corresponding to a status of a control signal; determine a rule for behavior of a vehicle
according to the information corresponding to the status of the control signal; and
observe operation of the vehicle to evaluate compliance with the rule; wherein: the
control signal interface subsystem comprises an ultra-wideband (UWB) communications
component; the vehicle-mounted subsystem comprises an ultra-wideband (UWB)
communications component; and the vehicle-mounted subsystem and the control signal
interface subsystem are further configured to communicate UWB signals carrying data
pertinent to evaluating vehicle operation compliance, the data comprising at least one
of: a unique ID associated with the vehicle mounted control system, a signal indication,
a track number, a track direction, speed, direction of travel, and positioning related

information.” (Emphasis added).

The Applicant submits that Knott does not teach or disclose all the limitations of
amended claim 16. In particular, the Applicant submits that Knott does not teach, with
respect to its train control system 10 and associated (wayside) signal S, which the
Examiner equates with the Applicant’s “vehicle-mounted subsystem” and “control signal
interface subsystem,” respectively, that each of these systems comprise an ultra-
wideband (UWB) communications component, that these systems utilize their
respective UWB communications components, “communicate UWB signals carrying
data pertinent to evaluating vehicle operation compliance, the data comprising at least
one of: a unique ID associated with the vehicle mounted control system, a signal
indication, a track number, a track direction, speed, direction of travel, and positioning

related information.”
Therefore, claim 16 is not anticipated by Knott.

Accordingly, the Applicant respectfully requests that the rejection of independent
claim 16 under 35 U.S.C. § 102(a)(1) based on Knott be withdrawn. The Applicant also
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reserves the right to argue additional reasons beyond those set forth above to support

the allowability of claim 16.

Il REJECTION OF DEPENDENT CLAIMS 17-20

The Examiner rejects claims 17-20 under 35 U.S.C. § 102(a)(1) for allegedly
being anticipated by Knott. Final Office Action, p. 3. Based on at least the foregoing,
however, the Applicant believes the rejection of independent claim 16 under 35 U.S.C. §

102(a)(1) for allegedly being anticipated by Knott have been overcome.

Therefore, because claims 17-20 depend from independent claim 16, these
claims are consequently submitted to not be anticipated by Knott at least for the

reasons stated above with regard to the rejections of claim 16.

Accordingly, the Applicant respectfully requests that the rejections of claims 17-
20 under 35 U.S.C. § 102(a)(1) based on Knott be withdrawn. The Applicant reserves
the right to argue additional reasons beyond those set forth herein to support the

allowability of each of claims 17-20, should such a need arise.

Claim Rejections under 35 U.S.C. § 103

The Applicant turns to the claim rejections under 35 U.S.C. § 103(a). Without
conceding that any of the references cited by the Examiner would qualify as prior art, or
that any combination thereof is valid for purposes of 35 U.S.C. § 103(a), the Applicant

respectfully traverses these rejections.

l. REJECTION OF CLAIMS 21-32

In rejecting claims 21-32 under 35 U.S.C. § 103(a), the Examiner cites the
combination of Knott and one or more of Soderi, Carlson, and Bock. Final Office Action,

pp. 4-9. Based on at least the foregoing, the Applicant believes the rejection of
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independent claim 16 under 35 U.S.C. § 102(a)(1) for allegedly being anticipated by

Knott has been overcome.

Therefore, because claims 21-32 depend from independent claim 16, and
because the Examiner does not assert any additional grounds or make any additional
arguments for rejecting claim 16 based on Soderi, Carlson, and/or Bock, claims 21-32
are consequently submitted to be patentable over the respective asserted combinations
at least for the reasons stated above with regard to the rejection of claim 16 under 35
U.S.C. § 102(a)(1) based on Knott.

Accordingly, the Applicant respectfully requests that the rejections of claims 21-
32 under 35 U.S.C. § 103(a) be withdrawn. The Applicant also reserves the right to
argue additional reasons beyond those set forth herein to support the allowability of

claims 21-32 should such a need arise.

Final Comments

In general, the Final Office Action makes various statements that are now moot
in light of the above remarks. Thus, the Applicant will not address such statements at
the present time. However, the Applicant expressly reserves the right to challenge such
statements in the future should the need arise (e.g., if such statement should become
relevant by appearing in a rejection of any current or future claim or be relied upon in

any proceeding involving this Application or a corresponding patent).
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CONCLUSION

Based on at least the foregoing, the Applicant believes that claims 16-33 are in
condition for allowance. If the Examiner has any questions or the Applicant can be of

any assistance, the Examiner is invited to contact the undersigned attorney.

The Commissioner is hereby authorized to charge any additional fees or credit
any overpayment to the deposit account of McAndrews, Held & Malloy, Ltd., Account No.
13-0017.

A Notice of Allowability is courteously solicited.

Respectfully submitted,

Date: Oct. 13, 2016 /Rami N. Moussa/
Rami N. Moussa
Attorney for Applicant
Registration No. 69,528

MCANDREWS, HELD & MALLOY, LTD.

500 WEST MADISON STREET, 34TH FLOOR
CHICAGO, ILLINOIS 60661

(312) 775-8000
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14/809,950 CARLSON ET AL.
Office Action Summary Examiner Art Unit AIA (First Inventor to File)
ZACHARY KUHFUSS 3617 f(‘gts"s

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)XI Responsive to communication(s) filed on 10/13/2016.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5)X Claim(s) 16-33 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) ___is/are allowed.

7)X Claim(s) 16-33is/are rejected.

8)[1 Claim(s) ____is/are objected to.

9 Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see
hitn /raww.usplo.gov/patenis/init_events/pph/indax.jsp or send an inquiry to PPHfeedback@uspio.qoy.

Application Papers
10)[]] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 07/27/2015 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[J Some** ¢)[] None of the:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |:| Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) |:| Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) D Other:
Paper No(s)/Mail Date ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20161026
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DETAILED ACTION
The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA. Claims 16-33 are currently pending.
Claims 16-32 are maintained in rejection despite the Applicant’s
amendments/arguments filed 10/13/2016. New claim 33 is additionally rejected in view
of the prior art. A response to the Applicant’s arguments can be found at the end of this

Office Action.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102 of this title, if the differences
between the claimed invention and the prior art are such that the claimed invention as a whole
would have been obvious before the effective filing date of the claimed invention to a person
having ordinary skill in the art to which the claimed invention pertains. Patentability shall not
be negated by the manner in which the invention was made.

Claims 16-21, 23, 26, 27, 29, 32 are rejected under 35 U.S.C. 103 as being
unpatentable over Knott et al. (US 2010/0063656) in view of Soderi et al. (US
2013/0138276).

Referring to Claim 16: Knott discloses a system for evaluating vehicle operation

compliance, wherein the system comprises:
a control signal interface subsystem (5); and

a vehicle-mounted subsystem (10) configured to:
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communicate with the control signal interface subsystem to receive information
corresponding to a status of the control signal (Par. [0037]);
determine a rule for behavior of the vehicle according to the information corresponding
to the status of the control signal (Par. [0041]); and
observe operation of the vehicle to evaluate compliance with the rule (Par. [0044]).

Knott does not teach that both the control signal interface and the vehicle
mounted subsystem have ultra-wideband (UWB) communications components
configured to communicate UWB signals carrying data pertinent to evaluating vehicle
operation compliance.

However, Soderi teaches a system, wherein:
the control signal interface subsystem (switch) includes an ultra-wideband (UWB)
communications component (108) (Par. [0015], last 5 lines); and
the vehicle-mounted subsystem (104) includes a UWB communications component;
and
the vehicle-mounted subsystem and the control signal interface subsystem are further
configured to communicate UWB signals carrying data pertinent to evaluating vehicle
operation compliance, the data comprising at least one of: positioning related
information (Par. [0020]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to use the UWB distance measurement

system, as taught by Soderi, in addition to Knott's GPS system, in order to ensure

Siemens EX1002
Page 246 of 316



Application/Control Number: 14/809,950 Page 4
Art Unit: 3617

failsafe, accurate distance measurements with reference to stopping points at railway

signals.

Referring to Claim 17: Knott discloses a system wherein the rule corresponds to the

status of the control signal being at least one of red, double red, yellow, or double

yellow (Par. [0007]).

Referring to Claim 18: Knott discloses a system wherein the rule specifies a stop-time

duration for the vehicle (Par. [0050]).

Referring to Claim 19: Knott discloses a system wherein the rule specifies a speed for

the vehicle (Par. [0008], “(1) restricting signal”).

Referring to Claim 20: Knott discloses a system wherein the rule specifies a maximum

speed for the vehicle after an expiration of the stop-time (Par. [0007], “(4) stop and

proceed signal”).

Referring to Claim 21: Knott does not teach ultra-wideband (UWB) communications

components to determine a distance between the subsystems.
However, Soderi teaches a system, wherein:
the control signal interface subsystem (switch) includes an ultra-wideband (UWB)

communications component (108) (Par. [0015], last 5 lines); and
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the vehicle-mounted subsystem (104) includes a UWB communications component,
wherein the vehicle-mounted subsystem is configured to:

interface with a braking system (310) of the vehicle;

communicate with the UWB communications component of the control signal interface
subsystem via the UWB communications component of the vehicle-mounted subsystem
(Par. [0015]); and

determine a distance between the vehicle-mounted subsystem and the control signal
interface subsystem based on a time-of-flight of at least one communication between
the UWB communications component of the control signal interface subsystem and the
UWB communications component of the vehicle-mounted subsystem (Par. [0020]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to use the UWB distance measurement
system, as taught by Soderi, in addition to Knott's GPS system, in order to ensure
failsafe, accurate distance measurements with reference to stopping points at railway

signals.

Referring to Claims 23 and 29: Soderi further teaches a system wherein the vehicle-

mounted subsystem (104) is further configured to cause a braking system (310) of

the vehicle (102) to activate if the distance between the vehicle-mounted subsystem
and the control signal interface subsystem (switch) (Fig. 1) or active if the distance
between a first vehicle mounted subsystem and a second vehicle subsystem (Fig. 2) is

less than a threshold (Par. [0030]).
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It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to use the UWB distance measurement
system and braking system, as taught by Soderi, in addition to Knott's GPS system, in
order to ensure failsafe, accurate distance measurements with reference to stopping
points at both railway signals and other vehicles and to automatically activate the

braking system.

Referring to Claims 26 and 32: Soderi further teaches a system comprising:

an access point (CD) external to the vehicle; and

wherein the vehicle-mounted subsystem is further configured to:

store data (in track database 12) relating to prior behavior of the vehicle (Par. [0035],
lines (Par. [0035]); and

communicate the data relating to prior behavior of the vehicle with the access point

(Par. [0036]).

Referring to Claim 27: Knott does not teach ultra-wideband (UWB) communications

components to determine a distance between a first vehicle subsystem and second
vehicle subsystem or between a first vehicle subsystem and a control signal interface
subsystem.

However, regarding communication between two vehicles, Soderi teaches a

system, comprising:
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a second vehicle-mounted subsystem (108) including a UWB communications
component, wherein the second vehicle-mounted subsystem is configured to be
mounted on another vehicle (Vehicle B) (Fig. 2); and
the first vehicle-mounted subsystem (104) (Vehicle A) is configured to:
communicate with the UWB communications component of the control signal interface
subsystem (108) via the UWB communications component of the first vehicle-mounted
subsystem (Fig. 1);
communicate with the UWB communications component of the second vehicle-mounted
subsystem via the UWB communications component of the first vehicle-mounted
subsystem (Fig. 2);
determine a distance between the first vehicle mounted subsystem (104) and the
control signal interface subsystem (108) (Fig. 1) (Par. [0015], last 5 lines) based on a
time-of-flight of at least one communication between the UWB communications
component of the control signal interface subsystem and the UWB communications
component of the first vehicle-mounted subsystem (Par. [0020]).and
determine a distance (118) between the first vehicle- mounted subsystem (104) and the
second vehicle-mounted subsystem (108) (Fig. 2) based on a time-of-flight of at least
one communication between the UWB communications component of the second
vehicle-mounted subsystem and the UWB communications component of the first
vehicle- mounted subsystem (Par. [0019]).

It would have been obvious to one of ordinary skill in the art before the effective

filing date of the claimed invention, for Knott to use the UWB distance measurement
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system, as taught by Carlson, in addition to Knott's GPS system, in order to ensure
failsafe, accurate distance measurements with reference to stopping points

corresponding to both a second vehicle and railway signal.

Claims 22 and 28 are rejected under 35 U.S.C. 103 as being unpatentable
over Knott et al. (US 2010/0063656) in view of Soderi et al. (US 2013/0138276) and
Carlson et al. (US 2012/0296562).

Referring to Claims 22 and 28: Knot does not teach generating an alert if the distance is

less than a threshold. However, Carlson teaches a system, wherein the vehicle-
mounted subsystem (306, 308) is further configured to generate an alert if the
distance between the vehicle-mounted subsystem and the control signal interface
subsystem is less than a threshold (Par. [0107]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to generate an alert if the distance between
a railway vehicle and a subsystem is less than a threshold, as taught by Carlson, in

order to alert the operator to dangerous conditions that could result in a collision.

Claims 24, 25, 30, 31 and 33 are rejected under 35 U.S.C. 103 as being
unpatentable over Knott et al. (US 2010/0063656) in view of Soderi et al. (US
2013/0138276) and Bock et al. (US 2011/0234451).

Referring to Claims 24, 30 and 33: Knot does not teach an RFID subsystem. However,

Bock teaches a radio-frequency identification (RFID) subsystem (11) configured to scan
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at least one RFID tag (12) external to the vehicle to retrieve information stored on the at
least one RFID tag; and
wherein the vehicle-mounted subsystem is further configured to determine a distance
between the vehicle-mounted subsystem and the control signal interface subsystem
based on the information stored on the at least one RFID tag (Par. [0015]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to incorporate an RFID subsystem, such as
the one taught by Bock, in order to provide additional train location information for

failsafe purposes in order to ensure the train stops at the appropriate signals.

Referring to Claims 25 and 31: Bock further teaches that the vehicle-mounted

subsystem is further configured to substantially continuously receive information relating
to speed of the vehicle (via Doppler radar sensor 10); and

the vehicle-mounted subsystem determines a changing distance between the vehicle-
mounted subsystem and the control signal interface subsystem based on the
information stored on the at least one RFID tag and the information relating to speed of
the vehicle (Par. [0015]).

It would have been obvious to one of ordinary skill in the art before the effective
filing date of the claimed invention, for Knott to incorporate an RFID subsystem which
uses continuous speed information, such as the one taught by Bock, in order to provide
additional train location information for failsafe purposes in order to ensure the train

stops at the appropriate signals.
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Response to Arguments

The Applicant argues that Knott does not teach all the limitations of amended
claim 16. More specifically, that Knott fails to teach that both the control signal interface
and the vehicle mounted subsystem have ultra-wideband (UWB) communications
components configured to communicate UWB signals carrying data pertinent to
evaluating vehicle operation compliance, the data comprising positioning related
information. The Examiner agrees that Knott fails to teach these added limitations and
relies on Soderi for teaching the added limitations. Soderi’'s UWB radio signals are used
to determine the distance of the vehicle 102 from the stopping point 106 using the
ranging unit 104 (Par. [0016]). Therefore, it can be reasonably interpreted that the

signals contain "positioning related information”.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ZACHARY KUHFUSS whose telephone number is
(571)270-7858. The examiner can normally be reached on Monday-Friday, 10:00am-
6:00pm EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Samuel (Joe) Morano can be reached on (571)272-6684. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/ZACHARY KUHFUSS/
Primary Examiner, Art Unit 3617
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Attorney Docket Ne 27735US03)

In the Application of:

Richard CARLSON et al.
Serial No. 14/809,950
Filed: Jul. 27, 2015

For: RAIL VEHICLE SIGNAL ENFORCEMENT
AND SEPARATION CONTROL

Examiner: KUHFUSS, Zachary L.
Group Art Unit: 3617
Confirmation No.: 4940

Customer No.: 23446

CERTIFICATE OF TRANSMISSION

| hereby certify that this correspondence is
being transmitted via EFS-Web to the
United States Patent and Trademark
Office on: Jan. 31, 2017.

/Rami N. Moussa/
Rami N. Moussa
Reg. No. 69,528

RESPONSE UNDER 37 C.F.R. § 1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This paper responds to the non-final office action of Oct. 31, 2016 (“Office

Action”) in the above-identified application (“Application”). The Applicant respectfully

requests entry of the following amendments and consideration of the following remarks.

Listing of the Claims begins on page 2 of this paper.

Remarks and Arguments begin on page 7 of this paper.
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LISTING OF THE CLAIMS

What is claimed:

1-15. (Cancelled)

16.  (Currently amended) A system for evaluating vehicle operation
compliance, wherein the system comprises:

a control signal interface subsystem; and
a vehicle-mounted subsystem configured to:

communicate with the control signal interface subsystem to receive
information corresponding to a status of a control signal,;

determine a rule for behavior of a vehicle according to the information
corresponding to the status of the control signal; and

observe operation of the vehicle to evaluate compliance with the rule;
wherein:

the control signal interface subsystem comprises an ultra-wideband
(UWB) communications component;

the vehicle-mounted subsystem comprises an ultra-wideband (UWB)
communications component; and

the vehicle-mounted subsystem and the control signal interface
subsystem are further configured to communicate UWB signals carrying data
pertinent to evaluating vehicle operation compliance, the data comprising at least
one of: a unique ID associated with the vehicle mounted control system, a signal

indication, a track number, a track direction, speed, and direction of travel—and

wonina rolated int ion.

17.  (Original) The system of claim 16, wherein the rule corresponds to the
status of the control signal being at least one of red, double red, yellow, or double

yellow.

Page 2 of 15
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18.  (Original) The system of claim 16, wherein the rule specifies a stop-time

duration for the vehicle.

19.  (Original) The system of claim 18, wherein the rule specifies a speed for
the vehicle.

20. (Original) The system of claim 19, wherein the rule specifies a maximum

speed for the vehicle after an expiration of the stop-time.

21.  (Previously presented) The system of claim 16, wherein the vehicle-
mounted subsystem is configured to:

interface with a braking system of the vehicle;

communicate with the UWB communications component of the control signal
interface subsystem via the UWB communications component of the vehicle-mounted
subsystem; and

determine a distance between the vehicle-mounted subsystem and the control
signal interface subsystem based on a time-of-flight of at least one communication
between the UWB communications component of the control signal interface subsystem

and the UWB communications component of the vehicle-mounted subsystem.

22.  (Previously presented) The system of claim 16, wherein the vehicle-
mounted subsystem is further configured to generate an alert if a distance between the
vehicle-mounted subsystem and the control signal interface subsystem is less than a
threshold.

23.  (Previously presented) The system of claim 16, wherein the vehicle-
mounted subsystem is further configured to cause a braking system of the vehicle to
activate if a distance between the vehicle-mounted subsystem and the control signal
interface subsystem is less than a threshold.

Page 3 of 15
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24.  (Previously presented) The system of claim 16, wherein the vehicle-
mounted subsystem further comprises:

a radio-frequency identification (RFID) subsystem configured to scan at least one
RFID tag external to the vehicle to retrieve information stored on the at least one RFID
tag.

25.  (Previously presented) The system of claim 24, wherein:

the vehicle-mounted subsystem is further configured to substantially continuously
receive information relating to speed of the vehicle; and

the vehicle-mounted subsystem determines a changing distance between the
vehicle-mounted subsystem and the control signal interface subsystem based on the
information stored on the at least one RFID tag and the information relating to speed of

the vehicle.

26.  (Previously presented) The system of claim 16, further comprising:
an access point external to the vehicle; and
wherein the vehicle-mounted subsystem is further configured to:
store data relating to prior behavior of the vehicle; and
communicate the data relating to prior behavior of the vehicle with the

access point.

27.  (Previously presented) The system of claim 16, further comprising:

a second vehicle-mounted subsystem including a UWB communications
component, wherein the second vehicle-mounted subsystem is configured to be
mounted on another vehicle; and

wherein the vehicle-mounted subsystem is configured to:

communicate with the UWB communications component of the control
signal interface subsystem via the UWB communications component of the

vehicle-mounted subsystem;
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communicate with the UWB communications component of the second
vehicle-mounted subsystem via the UWB communications component of the
vehicle-mounted subsystem;

determine a distance between the vehicle-mounted subsystem and the
control signal interface subsystem based on a time-of-flight of at least one
communication between the UWB communications component of the control
signal interface subsystem and the UWB communications component of the
vehicle-mounted subsystem; and

determine a distance between the vehicle-mounted subsystem and the
second vehicle-mounted subsystem based on a time-of-flight of at least one
communication between the UWB communications component of the second
vehicle-mounted subsystem and the UWB communications component of the

vehicle-mounted subsystem.

28.  (Previously presented) The system of claim 27, wherein the vehicle-
mounted subsystem is further configured to:

generate an alert if the distance between the vehicle-mounted subsystem and
the control signal interface subsystem is less than a first threshold; and

generate an alert if the distance between the vehicle-mounted subsystem and

the second vehicle-mounted subsystem is less than a second threshold.

29.  (Previously presented) The system of claim 27, wherein the vehicle-
mounted subsystem is further configured to:

cause a braking system of the vehicle to activate if the distance between the
vehicle-mounted subsystem and the control signal interface subsystem is less than a
first threshold; and

cause the braking system of the vehicle to activate if the distance between the
vehicle-mounted subsystem and the second vehicle-mounted subsystem is less than a
second threshold.

Page 5 of 15
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30. (Previously presented) The system of claim 27, wherein the vehicle-
mounted subsystem further comprises:

a radio-frequency identification (RFID) subsystem configured to scan at least one
RFID tag external to the vehicle to retrieve information stored on the at least one RFID
tag; and

wherein the vehicle-mounted subsystem is further configured to determine a
distance between the vehicle-mounted subsystem and the control signal interface

subsystem based on the information stored on the at least one RFID tag.

31.  (Previously presented) The system of claim 30, wherein:

the vehicle-mounted subsystem is further configured to substantially continuously
receive information relating to speed of the vehicle; and

the vehicle-mounted subsystem determines a changing distance between the
vehicle-mounted subsystem and the control signal interface subsystem based on the
information stored on the at least one RFID tag and the information relating to speed of

the vehicle.

32.  (Previously presented) The system of claim 27, further comprising:
an access point external to the vehicle; and
wherein the vehicle-mounted subsystem is further configured to:
store data relating to prior behavior of the vehicle; and
communicate the data relating to prior behavior of the vehicle with the
access point.

33.  (Previously presented) The system of claim 24, wherein the vehicle-
mounted subsystem is further configured to determine a distance between the vehicle-
mounted subsystem and the control signal interface subsystem based on the

information stored on the at least one RFID tag.
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REMARKS AND ARGUMENTS

The Examiner notes that this Application is being examined under the first-
inventor-to-file provisional of the AIA (America Invents Act). Office Action, p. 2. Initially,
the Applicant notes that a goal of patent examination is to provide a prompt and
complete examination of a patent application.

It is essential that patent applicants obtain a prompt yet complete
examination of their applications. Under the principles of compact
prosecution, each claim should be reviewed for compliance with
every statutory requirement for patentability in the initial review of
the application, even if one or more claims are found to be deficient
with respect to some statutory requirement. Thus, USPTO
personnel should state all reasons and bases for rejecting claims in
the first Office action. Deficiencies should be explained clearly,
particularly when they serve as a basis for a rejection. Whenever
practicable, USPTO personnel should indicate how rejections may
be overcome and how problems may be resolved. A failure to

follow this approach can lead to unnecessary delays in the
prosecution of the application.

See Manual of Patent Examining Procedure (MPEP) § 2103(l). As such, the Applicant
assumes, based on the goals of patent examination noted above, that the present

Office Action has set forth “all reasons and bases” for rejecting the claims.

Claims 16-33 are pending in this Application, of which claim 16 is independent
claim, and claims 17-33 are dependent claims, depending from claim independent 16.

Claims 1-15 were previously cancelled. Claims 16 is amended in this correspondence.

All of claims 16-33, as pending when the Office Action was issued, stand
rejected. In particular, claims 16-33 stand rejected under 35 U.S.C. § 103(a). In this
regard, claims 16-21, 23, 26-27, 29, and 32 stand rejected under § 103(a) for allegedly
being unpatentable over Knott et al. (U.S. Patent Publication No. 2010/0063656;
hereinafter “Knott”) in view of Soderi et al. (U.S. Patent Application Publication No.
2013/0138276; hereinafter “Soderi”). Claims 22 and 28 stand rejected under § 103(a)
for allegedly being unpatentable over Knott in view of Soderi, and further in view of
Carlson et al. (U.S. Patent Application Publication No. 2012/0296562; hereinafter

Page 7 of 15
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“Carlson”). Claims 24-25, 30-31, and 33 stand rejected under § 103(a) for allegedly
being unpatentable over Knott in view of Soderi, and further in view of Bock et al. (U.S.
Patent Application Publication No. 2011/0234451; hereinafter “Bock”).

The Applicant respectfully traverses these rejections at least based on the
following remarks. In addition, the Applicant also reserves the right to argue additional
reasons beyond those set forth herein to support allowability of the claims, should a

need arise in the future.

Claim Rejections under 35 U.S.C. § 103

The Applicant turns to the claim rejections under 35 U.S.C. § 103(a). Without
conceding that any of the references cited by the Examiner would qualify as prior art, or
that any combination thereof is valid for purposes of 35 U.S.C. § 103(a), the Applicant

respectfully traverses these rejections.

Initially, the Applicant notes that the determination of obviousness is a legal
conclusion based on underlying findings fact. Sanofi-Synthelabo v. Apotex, Inc., 550
F.3d 1075, 1085 (Fed. Cir. 2008). The factual inquiries include: (1) the scope and
content of the prior art, (2) the differences between the prior art and the claims, (3) the
level of ordinary skill in the relevant art, and (4) any objective indicia of non-
obviousness. Graham v. John Deere Co., 383 U.S. 1, 86 S. Ct. 684 (1966). The
burden is on the Examiner to establish a prima facie case of obviousness. See MPEP §
2142. Further, if the Examiner does not produce a prima facie case, “the applicant is

under no obligation to submit secondary evidence to show nonobviousness.” See id.

“The determination of obviousness is made with respect to the subject matter as
a whole, not separate pieces of the claim.” Apotex, 550 F.3d 1075 at 1086. (citing KSR
Intl Co. v. Teleflex Inc., 550 U.S. 398 (2007); Kimberly-Clark Corp. v. Johnson &
Johnson, 745 F.2d 1437, 1448 (Fed.Cir.1984)). Accordingly, “[a]ll words in a claim must
be considered in judging the patentability of that claim against the prior art.” See MPEP
§ 2143.03 (quoting In re Wilson, 424 F.2d 1382, 1385 (CCPA 1970)). If, considering the
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claim as a whole, the Examiner deems the claim to be obvious in view of the prior art,
the Examiner must provide a “clear articulation of the reason(s) why the claimed
invention would have been obvious.” See MPEP § 2142. The Examiner's
determination of obviousness “cannot be sustained with mere conclusory statements;
instead, there must be some articulated reasoning with some rational underpinning to
support the legal conclusion of obviousness.” KSR, 550 U.S. 398 at 418 (quoting /n re
Kahn, 441 F.3d 977, 988, (Fed. Cir. 2006)).

In reviewing an Examiner's determination of obviousness, “the Board cannot
simply reach conclusions based on its own understanding or experience—or on its
assessment of what would be basic knowledge or common sense. Rather, the Board
must point to some concrete evidence in the record in support of these findings.” In re
Zurko, 258 F.3d 1379, 1386 (Fed. Cir. 2001). See also In re Vaidyanathan, Appeal
2009-1404 at 18-19 (Fed. Cir. May 19, 2010) (nonprecedential) (“If the examiner is able
to render a claim obvious simply by saying it is so, neither the Board nor [the Federal
Circuit] is capable of reviewing that determination. ... If there is neither record evidence
nor detailed examiner reasoning, the Board should not conclude that [the Applicant’s]

claims are obvious”).

With those principles in mind, the Applicant now turns to the claim rejections.

l. REJECTION OF INDEPENDENT CLAIM 16

With regard to the rejection of the independent claim 16 under 35 U.S.C. §
103(a) for allegedly being unpatentable over the combination of Knott and Soderi, the
Applicant traverses the rejection but submits that claim 16 has been amended rendering

the rejection moot.

In this regard, the Applicant notes that the prior final office action of Jun. 17, 2016
(“Prior FOA”) the Examiner rejected independent claims 16 as then pending under 35
U.S.C. § 103(a) based on Knott. The Applicant addressed that rejection in the response
submitted Oct. 13, 2016 (“Prior Response”), whereby the Applicant traversed the
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rejection but amended claim 16, to overcome the rejection, such that claim 16 recites:
“[a] system for evaluating vehicle operation compliance ... [comprising] a control signal
interface subsystem ... and a vehicle-mounted subsystem ... [where] the control signal
interface subsystem comprises an ultra-wideband (UWB) communications component;
the vehicle-mounted subsystem comprises an ultra-wideband (UWB) communications
component; and the vehicle-mounted subsystem and the control signal interface
subsystem are further configured to communicate UWB signals carrying data pertinent
to evaluating vehicle operation compliance, the data comprising at least one of. a
unique ID associated with the vehicle mounted control system, a signal indication, a
frack number, a track direction, speed, direction of travel, and positioning related
information.” (Emphasis added). The Applicant argued that Knott fails to teach these
added features. See Prior Response, pp. 10-11.

In this Office Action, the Examiner acknowledges that Knott fails to teach these
features, but combines its teaching with Soderi (thus making the rejection under §
103(a)) arguing that Soderi teaches these features, equating the recited “control signal
interface subsystem” with Soderi’s switch and asserting that the signal (reflectors) 108
associated therewith constitutes a “ultra-wideband (UWB) communications component”
thereof (referring, in this regard, to § 0015); equating the recited “vehicle-mounted
subsystem” with Soderi’'s ranging unit 104; and citing § 0020 with respect to the
communication of UWB signals. Office Action, p. 3.

Further, in addressing the Applicant's amendments and arguments in support
thereof as made in the Prior Response, the Examiner argues:
The Examiner agrees that Knott fails to teach these added
limitations and relies on Soderi for teaching the added limitations.
Soderi’'s UWB radio signals are used to determine the distance of
the vehicle 102 from the stopping point 106 using the ranging unit

104 (9 [0016]). Therefore, it can be reasonably interpreted that the
signals contain “positioning related information.

(Office Action, p. 10). The Applicant respectfully disagrees with the Examiner’s reliance

on Soderi with respect to the features at issue.
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Soderi reads, at §§ 0015-0016 and 0020:

[0015] FIG. 1 is a block diagram of a ranging system, according to
an exemplary embodiment of the invention. As shown in FIG. 1, the
ranging system 100 may include a vehicle 102 equipped with a
ranging unit 104. In embodiments, the vehicle 102 is a rail-way
vehicle such as a locomotive. The ranging unit 104 may be
configured to estimate the distance of the vehicle 102 from a
stopping point 106. The stopping point 106 may be a geographical
location that is relevant in some way to the vehicle 102. For
example, the stopping point 106 may relate to the location of a
point of interest such as a loading dock, or passenger platform. In
other words, the stopping point 106 may be a point at which the
vehicle 102 will stop in order to properly align a loading dock or
passenger platform with a corresponding feature of the vehicle. The
stopping point 106 may also correspond with the location of a
signal 108 associated with a switch or turnout, for example. In
embodiments, the stopping point 106 may coincide with the location
of another vehicle, as described further in relation to FIG. 2.

[0016] To determine the distance of the vehicle 102 from the
stopping point 106, the ranging unit 104 may interact with radio
reflective devices, referred to herein as reflectors 108, which are
disposed along a railway track 110 at known distances from the
stopping point 106. As used herein, the term “radio reflective
device” or “reflector” may be used to refer to active reflectors or
passive reflectors. A passive reflector refers to a reflector that does
not provide any signal processing capability. For example, the
passive reflector may be a parabolic reflector, a metal plate, or any
other suitable piece of radio reflective material. The size and
dimensions of the passive reflector may be determined based on
the desired radar cross section considered suitable for a particular
implementation.

[0020] In embodiments, the ranging unit 104 determines the
measured distance 116 by transmitting an outbound signal from the
vehicle 102, receiving a reflected signal from one or more of the
reflectors 108, and computing a time-of-flight of the signals. The
time-of-flight refers to an amount of time elapsed between the
transmission of the outbound signal and the receipt of the inbound
signal. The time-of-flight can be used to compute the measured
distance 116. In embodiments, the signals transmitted by the
ranging unit 104 are ultra-wideband (UWB) signals, with
frequencies of less than approximately 10 Gigahertz. The
bandwidth of the wide-band signal may be approximately 500
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Megahertz to 2 Gigahertz or any other suitable range.

As an initial matter, the Applicant disagrees with the Examiner’s interpretation of
Soderi’s signal/reflectors 108 as ultra-wideband (UWB) communications component(s)
noting the clear distinction between components that actively communicate signals and
mere reflecting elements that simply reflect incoming signals back (e.g., in the direction
of the emitting element). In other words, Soderi, at most, allegedly teaches use of
single communication component—that is the ranging unit 104. Further, even if one
assumes for the sake of argument only, that Soderi’s signal/reflectors 108 may be
construed as ultra-wideband (UWB) communications component(s), which the Applicant
does not concede, the Applicant submits that Soderi does not teach communication of

UWB signals in the manner recited in the claim limitations at issue.

In particular, the Applicant notes that the claim limitation at issue clearly require
that the signals carry data that comprises “at least one of: a unique ID associated with
the vehicle mounted control system, a signal indication, a track number, a track
direction, speed, direction of travel, and positioning related information.” In other words,
the claim limitations at issue require data being carried (embedded) in the signals
themselves. The Examiner argues that Soderi teaches that in disclosing use of the
UWB signals for determining distances between vehicles 102 and stops 106/reflectors
108. In other words, the Examiner argues that Soderi allegedly teaches communicating
signals carrying positioning related information because it allegedly teaches determining

relative positions of vehicles in relation to stationary objects.

The Applicant notes, however, that Soderi only teaches determining relative
positions based on the timing associated with the signals—that is tracking time from
when signals are emitted until their reflections are received. The Applicant notes the
distinction between determining positions based on signals and embedding positioning
related information in the signals. Thus, Soderi fails to teach communication of UWB

signals carrying “positioning related information.”

Nonetheless, the Applicant submits that to advance prosecution, claim 16 has

been amended to omit the recitation of “positioning related information” as one of the
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types of information for the data carried in the communicated signals. The Applicant
submits that the combination of Knott and Soderi does not teach or suggest all the
limitations of claim 16 as now amended because even assuming Soderi teaches
communication of signals carrying “positioning related information,” which the Applicant
does not concede, Knott and Soderi do not teach or suggest, individually or in
combination, communication of UWB signals carrying data that comprises “at least one
of: a unique ID associated with the vehicle mounted control system, a signal indication,

a track number, a track direction, speed, and direction of travel.”
Therefore, claim 16 is patentable over the combination of Knott and Soderi.

Accordingly, the Applicant respectfully requests that the rejection of independent
claim 16 under 35 U.S.C. § 103(a) based on the combination of Knott and Soderi be
withdrawn. The Applicant also reserves The Applicant also reserves the right to argue
additional reasons beyond those set forth herein to support the allowability of claim 16,
should such a need arise.

L. REJECTION OF DEPENDENT CLAIMS 17-33

The Examiner rejects claims 17-33 under 35 U.S.C. § 103(a), citing the same
combination of Knott and Soderi with respect to claims 17-21, 23, 26-27, 29, and 32
(Office Action, pp. 4-8); and additionally citing Carlson with respect to claims 22 and 28
(Office Action, p. 8), and Bock with respect to claims 24-25, 30-31, and 33 (Office
Action, pp. 8-9).

Based on at least the foregoing, however, the Applicant believes that the
rejection of independent claim 16 under 35 U.S.C. § 103(a) for allegedly being

unpatentable over the combination of Knott and Soderi have been overcome.

Therefore, because claims 17-33 depend from independent claim 16, and
because the Examiner does not assert any additional grounds or make any additional
arguments for rejecting claim 16 based on Carlson and/or Bock, the Applicant submits

that claims 17-33 are consequently patentable over the asserted combinations at least
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for the reasons stated above with regard to the rejection of claim 16 under 35 U.S.C. §
103(a).

Accordingly, the Applicant respectfully requests that the rejections of claims 17-
33 under 35 U.S.C. § 103(a) be withdrawn. The Applicant also reserves the right to
argue additional reasons beyond those set forth herein to support the allowability of
each of claims 17-33, should such a need arise.

Final Comments

In general, the Office Action makes various statements that are now moot in light
of the above remarks. Thus, the Applicant will not address such statements at the
present time. However, the Applicant expressly reserves the right to challenge such
statements in the future should the need arise (e.g., if such statement should become
relevant by appearing in a rejection of any current or future claim or be relied upon in

any proceeding involving this Application or a corresponding patent).
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CONCLUSION

Based on at least the foregoing, the Applicant believes that claims 16-33 are in
condition for allowance. If the Examiner has any questions or the Applicant can be of

any assistance, the Examiner is invited to contact the undersigned attorney.

The Commissioner is hereby authorized to charge any additional fees or credit
any overpayment to the deposit account of McAndrews, Held & Malloy, Ltd., Account No.
13-0017.

A Notice of Allowability is courteously solicited.

Respectfully submitted,

Date: Jan. 31, 2017 /Rami N. Moussa/
Rami N. Moussa
Attorney for Applicant
Registration No. 69,528

MCANDREWS, HELD & MALLOY, LTD.

500 WEST MADISON STREET, 34TH FLOOR
CHICAGO, ILLINOIS 60661

(312) 775-8000
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Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3of 3
PTOL-85 (Rev. 02/11)

Siemens EX1002
Page 276 of 316



OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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H il i i AlA (First Inventor to File)
Notice of Allowability g‘é’:'ﬁry KUHFUSS gga ;J“'t Statue
Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other approptiate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1. X This communication is responsive to 01/31/2017.

[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. [X] The allowed claim(s) is/are 16-33. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a)[d Al b)y[JSome *c) ] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: _

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .
Identifying indicia such as the application nhumber (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. X Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. X Examiner's Statement of Reasons for Allowance
Paper No./Mail Date

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [] Interview Summary (PTO-413),
Paper No./Mail Date .

/ZACHARY KUHFUSS/
Primary Examiner, Art Unit 3617

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20170525
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Application/Control Number: 14/809,950 Page 2
Art Unit: 3617

REASONS FOR ALLOWANCE

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.

The following is an examiner’s statement of reasons for allowance:

The Examiner agrees with the Applicant’s arguments filed 1/31/2017, in that,
Soderi et al. (US 2013/0138276) cannot be said to “communicate UWB signals carrying
data pertinent to evaluating vehicle operation compliance, the data comprising at least
one of: a unique ID associated with the vehicle mounted control system, a signal
indication, a track number, a track direction, speed, and direction of travel,” as recited in
claim 16. Soderi’'s UWB signals are used to determine the vehicle position, but the
signals do not carry one of the above listed data types.

Using UWB signals to carry data is known in the art. Breed et al. (US
2008/0040023) teaches using coded UWB pulses to indicate a position relative to the
coded location in Para. [0166]. However, Breed fails to teach a code for one of the
above described data types. Further, the Examiner finds no obvious reason for the
primary reference Knott (US 2010/0063656) to transmit these data types using a UWB
signal.

Hilleary (US 2006/0015224) teaches using a UWB signal to transmit train data,
including data from crossing equipment (Para. [0021]), which may be interpreted
broadly as “signal indication data.” However, Hilleary teaches none of the limitations

regarding rule behavior listed in claim 16. Further, the Examiner finds no obvious
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Application/Control Number: 14/809,950 Page 3
Art Unit: 3617

reason for the primary reference Knott (US 2010/0063656) to transmit the listed data
types using a UWB signal.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to ZACHARY KUHFUSS whose telephone number is
(571)270-7858. The examiner can normally be reached on Monday-Friday, 10:00am-
6:00pm EST.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Samuel (Joe) Morano can be reached on (571)272-6684. The fax phone
number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Application/Control Number: 14/809,950 Page 4
Art Unit: 3617

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/ZACHARY KUHFUSS/
Primary Examiner, Art Unit 3617
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Application/Control No. Applicant(s)/Patent Under
Reexamination
. ) 14/809,950 CARLSON ET AL.
Notice of References Cited . .
Examiner Art Unit
ZACHARY KUHFUSS 3617 Page 1 of 1
U.S. PATENT DOCUMENTS
* Countscgjﬂﬁiﬂtm’\;g?g:; Code MMEi\a(t\?YY Name CPC Classification US Classification
* A | US-2006/0015224 A1 01-2006 Hilleary; Thomas N. B61L3/125 701/19
* B | US-2008/0040023 A1 02-2008 Breed; David S. B60N2/2863 701/117
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
| | US-
J | US-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* Coums(gjﬂﬁiﬂtm’\;g?g:; Code MMEi\a(tsYY Country Name CPC Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
Y
w
X
*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20170525
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 14809950 CARLSON ET AL.
T
ZACHARY KUHFUSS 3617
CPC- SEARCHED
Symbol Date Examiner
B61L 3/18,22,221,24; 15/0072; 23/00,18; 25/025,026,06; 5/25/2017 ZK
27/0038,0077,04
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
SEARCH NOTES
Search Notes Date Examiner
EAST text search attached, forward and backward searches 12/11/2015 ZK
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
B61L 3/18,22,221,24; 15/0072; 23/00,18; 25/025,026,06; 5/25/2017 ZK
27/0038,0077,04

/ZACHARY KUHFUSS/
Primary Examiner.Art Unit 3617

U.S. Patent and Trademark Office

Part of Paper No. : 20170525
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Index of Claims 14809950 CARLSON ET AL.

Examiner Art Unit
ZACHARY KUHFUSS 3617
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14809950 CARLSON ET AL.

ZACHARY KUHFUSS 3617
CPC
Symbol Type Version
B61L 0077 F 2013-01-01
B61L 0038 | 2013-01-01
B60T 1705 | 2013-01-01
B61L 125 | 2013-01-01
B61L 021 | 2013-01-01
B61L 025 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
18

(Assistant Examiner) (Date)
/ZACHARY KUHFUSS/
Primary Examiner.Art Unit 3617 05/25/2017 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1-18 8

U.S. Patent and Trademark Office

Part of Paper No. 20170525
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14809950 CARLSON ET AL.
INRAINTR ===
ZACHARY KUHFUSS 3617
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
246 122R B 6 L 27 / 04 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
18
(Assistant Examiner) (Date)
/ZACHARY KUHFUSS/
Primary Examiner.Art Unit 3617 05/25/2017 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 118 8

U.S. Patent and Trademark Office

Part of Paper No. 20170525
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14809950 CARLSON ET AL.
ZACHARY KUHFUSS 3617
O Claims renumbered in the same order as presented by applicant O CPA O 7D O R147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 2 17 1 33
2 3 18
3 4 19
4 5 20
5 6 21
6 7 22
7 8 23
8 9 24
9 10 25
10 12 26
1 13 27
12 14 28
13 15 29
14 16 30
15 17 31
1 16 18 32
NONE
Total Claims Allowed:
18
(Assistant Examiner) (Date)
/ZACHARY KUHFUSS/
Primary Examiner.Art Unit 3617 05/25/2017 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1-18 8

U.S. Patent and Trademark Office

Part of Paper No. 20170525
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uSpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. l
14/809,950 07/27/2015 Richard C. Carlson 27735US03 4940
23446 7590 06/22/2017
: EXAMINER
MCANDREWS HELD & MALLOY, LTD ‘ l

500 WEST MADISON STREET
SUITE 3400
CHICAGO, IL 60661

KUHFUSS, ZACHARY L

| ART UNIT | PAPER NUMBER I

3617

rNOTlFICATION DATE I DELIVERY MODE I

06/22/2017 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

mhmpto@mcandrews-ip.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450
www.uspto.gov

Application No. : 14809950
Applicant : Carlson

Filing Date : 07/27/2015

Date Mailed : 06/22/2017

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Notice of Allowance Mailed

This application has been accorded an Allowance Date and is being prepared for issuance. The
application, however, is incomplete for the reasons below.

Applicant is given two (2) months from the mail date of this Notice within which to respond. This
time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

The informalities requiring correction are indicated in the attachment(s). If the informality pertains to the
abstract, specification (including claims) or drawings, the informality must be corrected with an
amendment in compliance with 37 CFR 1.121 (or, if the application is a reissue application, 37 CFR
1.173). Such an amendment may be filed after payment of the issue fee if limited to correction of
informalities noted herein. See Waiver of 37 CFR 1.312 for Documents Required by the Office of Patent
Publication, 1280 Off. Gaz. Patent Office 918 (March 23, 2004). In addition, if the informality is not
corrected until after payment of the issue fee, for purposes of 35 U.S.C. 154(b)(1)(iv), “all outstanding
requirements” will be considered to have been satisfied when the informality has been corrected. A

failure to respond within the above-identified time period will result in the application being
ABANDONED.

See attachment(s).

A copy of this notice MUST be returned with the reply. Please address response to
“Mail Stop Issue Fee, Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450".

/Kam Sin/

Publication Branch

Office of Data Management
(571) 272-4200

Siemens EX1002
Page 289 of 316



Application No._14809950 Drawings filed: 07/27/2015

S U0 b ot oo U

Ju oo O

IDENTIFICATION OF DRAWING DEFICIENCIES
There is a hole or the image thereof within the illustration. FIG(s)

The illustration is penetrated or traversed by a solid or broken line that is not intended to be part of the
drawing, such as a dark line caused by a flaw in the copying process. FIG(s)

An ink stamp or the image thereof obscures part of the illustration. FIG(s)

The drawing is marred by black smudges, obliterations, or fax/copier marks (for example, speckles or dots
in a substantial portion of the drawing). FIG(s)

Figure numbers are duplicated or missing. FIG(s)
Drawing sheet or figure is missing. FIG(s)

Numbers, letters, or reference characters in the drawing have been crossed out or are illegibly handwritten.
FIG(s)

The character of the lines, numbers, and letters is poor. FIG(s)

The drawing's background shows that the original drawing was made on graph paper or other paper with a
pattern or decoration. FIG(s)

The FIG. number label is placed in a location that causes the drawing to be read upside down. FIG(s)

Data, a reference number, or part of the drawing is truncated or missing, or a lead line has no reference
number. FIG(s)

The drawing and/or the FIG. label contain(s) foreign language. FIG(s)

This utility application contains a photograph of a view that is capable of being illustrated as a line drawing.
FIG(s) 6

A petition under 37 CFR 1.84(a)(2) to accept color drawings has been granted, but the brief description of
the drawings in the specification does not contain (or has not been amended to contain) the paragraph

required by 37 CFR 1.84(a)(2)(ii1).

This reissue application contains added and/or amended drawings that are not labeled as “New” or
“Amended” or “Canceled” as required by 37 CFR 1.173(b)(3). FIG(s)

This Design reissue application contains a drawing that is labeled as “Canceled” but is not surrounded by
brackets, or a drawing that is surrounded by brackets but is not labeled as “Canceled.” See 37 CFR
1.173(b)(3). FIG(s)

OTHER:

COMMENTS:
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DocCode - SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 14809950 Document Date: 06/27/2017

The presence of this form in the IFW record indicates that-the following document type was received in
electronic format on the date identified above. This content is stored in the SCORE database.

e Drawings — Other than Black and White Line Drawings

Since this was an electronic submission, there is no physical artifact folder. no artifact folder-is recorded in
PAI1.M. and no paper documents or physical media exist. The TIFF images in the IFW record were created
from the original documents that are stored in SCORE.

To access the documents in the SCORE database. refer to instructions below.

At the time of document entry (noted above):
e Examiners may access SCORE content via the eDAN interface.
o Other USPTO employees can bookmark the current SCORE URL
(http://Score.uspto.sov/Score AccessWeb/).
e External customers may access SCORE content via the Public and Private PAIR interfaces.

FForm Revision Date: September 30. 2013
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Case No. 27735US03)

In the Application of: Conf. No.: 4940
Richard C. Carlson Customer No.: 23446
U.S. Serial No.: 14/809,950
Filed: July 27, 2015 CERTIFICATE OF TRANSMISSION

For:  RAIL VEHICLE SIGNAL
ENFORCEMENT AND SEPARATION

I hereby certify that this correspondence is
being sent via EFS-Web to the United

CONTROL States Patent and Trademark Office on
June 27, 2017.
Examiner: Zachary L. Kuhfuss
/Rami N. Moussa/
Group Art Unit: 3617 Rami N. Moussa

N N N N N N N N N

Reg. No. 69,528

RESPONSE TO NOTICE TO FILE
CORRECTED APPLICATION PAPERS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

In response to the Notice to File Corrected Application papers dated June 22, 2017,
Applicant respectfully submits a replacement FIG. 6 in compliance with 37 CFR 1.121. No new
matter has been added.

The Commissioner is hereby authorized to charge additional fees or to credit
overpayments to the deposit account of McAndrews, Held & Malloy, Account No. 13-0017.

Respectfully submitted,
/Rami N. Moussa/

Rami N. Moussa
Reg. No. 69,528

McAndrews, Held & Malloy, Ltd.
500 West Madison Street, 34th Floor
Chicago, Illinois 60661

Telephone: (312) 775 - 8000
Facsimile: (312) 775 - 8100

Dated: June 27, 2017
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Electronic Acknowledgement Receipt

EFS ID: 29623141
Application Number: 14809950
International Application Number:
Confirmation Number: 4940

Title of Invention:

Rail Vehicle Signal Enforcement and Separation Control

First Named Inventor/Applicant Name:

Richard C. Carlson

Customer Number:

23446

Filer:

Rami Naim Moussa/Elaine Maxson

Filer Authorized By:

Rami Naim Moussa

Attorney Docket Number: 27735US03
Receipt Date: 27-JUN-2017
Filing Date: 27-JUL-2015
Time Stamp: 15:56:54

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document s . . File Size(Bytes Multi Pages
Document Description File Name ( y M . . 9
Number Message Digest | Part/.zip| (if appl.)
18965
Post Allowance Communication - 27735US03_Response_to_File_|
1 . no 1
InCOmlng CorrECted_Appln_Papers-pdf 8d9d8c480abf126362cff3e1931de9b35a84
5da9
Warnings:
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Information:

236269
) Drawings-only black and white line 27735US03_Replacement_Fig_| no 1
drawings 6.pdf 221d3c53e4bf2
cfb1
Warnings:
Information:
Total Files Size (in bytes){ 255234

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Attorney Docket Ne 27735US03)

In the Application of:

Richard CARLSON et al.
Serial No. 14/809,950
Filed: Jul. 27, 2015

For: RAIL VEHICLE SIGNAL ENFORCEMENT
AND SEPARATION CONTROL

Examiner: KUHFUSS, Zachary L.
Group Art Unit: 3617
Confirmation No.: 4940

Customer No.: 23446

CERTIFICATE OF TRANSMISSION

| hereby certify that this correspondence is
being transmitted via EFS-Web to the
United States Patent and Trademark
Office on: Jun. 28, 2017.

/Rami N. Moussa/
Rami N. Moussa
Reg. No. 69,528

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Mail Stop: Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

This paper responds to the notice of allowance of Jun. 9, 2017 (“Notice”) in the

above-identified application (“Application”).

the following remarks in the record.

The Applicant respectfully requests entry of
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APPLICATION NO. 14/809,950 (ATTORNEY DOCKET NO. 27735US03)
REPLY TO NOTICE OF ALLOWANCE OF JUN. 9, 2017

REMARKS

Claims 16-33 are pending in this Application, of which claim 16 is independent
claim, and claims 17-33 are dependent claims, depending from claim independent 16.

Claims 1-15 were previously cancelled.

All of claims 16-33 are allowed in the Notice. In this regard, in the Notice the
Examiner notes that the allowance is responsive to the correspondence the Applicant
submitted Jan. 31, 2017 (“Prior Response”), and provide certain reasons for allowing the
claims. Notice, pp. 2-3. Further, during examination of the Application the Examiner

may have provided what may also be construed as reasons for allowing the claims.

The Applicant thanks the Examiner for the positive consideration of the claims.
However, with respect to the reasons for allowing the claims, the Applicant does not
agree or disagree with any reasons the Examiner may have for allowing the claims,
including the specific reasons set forth in the Notice, and respectfully maintains that the
allowability of the claims is based upon the features of the claims and the totality of the
record. Further, with respect to the dependent claims, the Applicant submits that each
dependent claim stands on its own and is allowable based on its own elements and/or

in combination with one or more elements recited in its base claim(s).

Upon receipt of the Notice, the Applicant reviewed the claims and determined
that certain minor claim amendments are needed, which the Applicant is making by
submitting, along with this correspondence, an amendment in accordance with 37
C.F.R. § 1.312. The Applicant submits that the claim amendments being made do not
require reopening the examination of this Application. Thus, the Applicant presumes

that the Application will remain in condition for allowance after entry of these changes.

The Applicant also reserves the right to traverse the Examiner’s stated reasons
and/or to argue other reasons to support allowance of the claims, should the need arise

in the future.
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APPLICATION NO. 14/809,950 (ATTORNEY DOCKET NO. 27735US03)
REPLY TO NOTICE OF ALLOWANCE OF JUN. 9, 2017

CONCLUSION

The Commissioner is hereby authorized to charge any additional fees or credit
any overpayment to the deposit account of McAndrews, Held & Malloy, Ltd., Account
No. 13-0017.

Respectfully submitted,

Date: Jun. 28, 2017 /Rami N. Moussa/
Rami N. Moussa
Attorney for Applicant
Registration No. 69,528

MCANDREWS, HELD & MALLOY, LTD.

500 WEST MADISON STREET, 34TH FLOOR
CHICAGO, ILLINOIS 60661

(312) 775-8000
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Attorney Docket Ne 27735US03)

In the Application of:

Richard CARLSON et al.
Serial No. 14/809,950
Filed: Jul. 27, 2015

For: RAIL VEHICLE SIGNAL ENFORCEMENT
AND SEPARATION CONTROL

Examiner: KUHFUSS, Zachary L.
Group Art Unit: 3617
Confirmation No.: 4940

Customer No.: 23446

CERTIFICATE OF TRANSMISSION

| hereby certify that this correspondence is
being transmitted via EFS-Web to the
United States Patent and Trademark
Office on: Jun. 28, 2017.

/Rami N. Moussa/
Rami N. Moussa
Reg. No. 69,528

RESPONSE UNDER 37 C.F.R. § 1.312

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Applicant respectfully submits this amendment after the notice of allowance of
Jun. 9, 2017 (“Notice”) in the above-identified application (“Application”). The Applicant

respectfully requests entry of the following amendments in this Application and

consideration of the following remarks.

Listing of the Claims begins on page 2 of this paper.

Remarks/Arguments begin on page 7 of this paper.
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APPLICATION NO. 14/809,950 (ATTORNEY DOCKET NO. 27735US03)
AMENDMENT UNDER 37 C.F.R. § 1.312

LISTING OF THE CLAIMS

What is claimed:

1-15. (Cancelled)

16.  (Currently amended) A system for evaluating vehicle operation
compliance, wherein the system comprises:

a control signal interface subsystem; and
a vehicle-mounted subsystem configured to:

communicate with the control signal interface subsystem to receive
information corresponding to a status of a control signal,;

determine a rule for behavior of a vehicle according to the information
corresponding to the status of the control signal; and

observe operation of the vehicle to evaluate compliance with the rule;
wherein:

the control signal interface subsystem comprises an ultra-wideband
(UWB) communications component;

the vehicle-mounted subsystem comprises an ultra-wideband (UWB)
communications component; and

the vehicle-mounted subsystem and the control signal interface
subsystem are further configured to communicate UWB signals carrying data
pertinent to evaluating vehicle operation compliance, the data comprising at least
one of: a unique ID associated with the vehicle-mounted eentrel subsystem, a

signal indication, a track number, a track direction, speed, and direction of travel.

17.  (Original) The system of claim 16, wherein the rule corresponds to the
status of the control signal being at least one of red, double red, yellow, or double
yellow.

Page 2 of 8
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APPLICATION NO. 14/809,950 (ATTORNEY DOCKET NO. 27735US03)
AMENDMENT UNDER 37 C.F.R. § 1.312

18.  (Original) The system of claim 16, wherein the rule specifies a stop-time

duration for the vehicle.

19.  (Original) The system of claim 18, wherein the rule specifies a speed for
the vehicle.

20. (Original) The system of claim 19, wherein the rule specifies a maximum

speed for the vehicle after an expiration of the stop-time.

21.  (Previously presented) The system of claim 16, wherein the vehicle-
mounted subsystem is configured to:

interface with a braking system of the vehicle;

communicate with the UWB communications component of the control signal
interface subsystem via the UWB communications component of the vehicle-mounted
subsystem; and

determine a distance between the vehicle-mounted subsystem and the control
signal interface subsystem based on a time-of-flight of at least one communication
between the UWB communications component of the control signal interface subsystem

and the UWB communications component of the vehicle-mounted subsystem.

22.  (Previously presented) The system of claim 16, wherein the vehicle-
mounted subsystem is further configured to generate an alert if a distance between the
vehicle-mounted subsystem and the control signal interface subsystem is less than a
threshold.

23.  (Previously presented) The system of claim 16, wherein the vehicle-
mounted subsystem is further configured to cause a braking system of the vehicle to
activate if a distance between the vehicle-mounted subsystem and the control signal
interface subsystem is less than a threshold.

Page 30of 8
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APPLICATION NO. 14/809,950 (ATTORNEY DOCKET NO. 27735US03)
AMENDMENT UNDER 37 C.F.R. § 1.312

24.  (Previously presented) The system of claim 16, wherein the vehicle-
mounted subsystem further comprises a radio-frequency identification (RFID)
subsystem configured to scan at least one RFID tag external to the vehicle to retrieve

information stored on the at least one RFID tag.

25.  (Previously presented) The system of claim 24, wherein:

the vehicle-mounted subsystem is further configured to substantially continuously
receive information relating to speed of the vehicle; and

the vehicle-mounted subsystem determines a changing distance between the
vehicle-mounted subsystem and the control signal interface subsystem based on the
information stored on the at least one RFID tag and the information relating to speed of
the vehicle.

26.  (Previously presented) The system of claim 16, further comprising:
an access point external to the vehicle; and
wherein the vehicle-mounted subsystem is further configured to:
store data relating to prior behavior of the vehicle; and
communicate the data relating to prior behavior of the vehicle with the

access point.

27.  (Previously presented) The system of claim 16, further comprising:

a second vehicle-mounted subsystem including a UWB communications
component, wherein the second vehicle-mounted subsystem is configured to be
mounted on another vehicle; and

wherein the vehicle-mounted subsystem is configured to:

communicate with the UWB communications component of the control
signal interface subsystem via the UWB communications component of the

vehicle-mounted subsystem;
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APPLICATION NO. 14/809,950 (ATTORNEY DOCKET NO. 27735US03)
AMENDMENT UNDER 37 C.F.R. § 1.312

communicate with the UWB communications component of the second
vehicle-mounted subsystem via the UWB communications component of the
vehicle-mounted subsystem;

determine a distance between the vehicle-mounted subsystem and the
control signal interface subsystem based on a time-of-flight of at least one
communication between the UWB communications component of the control
signal interface subsystem and the UWB communications component of the
vehicle-mounted subsystem; and

determine a distance between the vehicle-mounted subsystem and the
second vehicle-mounted subsystem based on a time-of-flight of at least one
communication between the UWB communications component of the second
vehicle-mounted subsystem and the UWB communications component of the

vehicle-mounted subsystem.

28.  (Previously presented) The system of claim 27, wherein the vehicle-
mounted subsystem is further configured to:

generate an alert if the distance between the vehicle-mounted subsystem and
the control signal interface subsystem is less than a first threshold; and

generate an alert if the distance between the vehicle-mounted subsystem and

the second vehicle-mounted subsystem is less than a second threshold.

29.  (Previously presented) The system of claim 27, wherein the vehicle-
mounted subsystem is further configured to:

cause a braking system of the vehicle to activate if the distance between the
vehicle-mounted subsystem and the control signal interface subsystem is less than a
first threshold; and

cause the braking system of the vehicle to activate if the distance between the
vehicle-mounted subsystem and the second vehicle-mounted subsystem is less than a
second threshold.
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APPLICATION NO. 14/809,950 (ATTORNEY DOCKET NO. 27735US03)
AMENDMENT UNDER 37 C.F.R. § 1.312

30. (Previously presented) The system of claim 27, wherein the vehicle-
mounted subsystem further comprises:

a radio-frequency identification (RFID) subsystem configured to scan at least one
RFID tag external to the vehicle to retrieve information stored on the at least one RFID
tag; and

wherein the vehicle-mounted subsystem is further configured to determine a
distance between the vehicle-mounted subsystem and the control signal interface

subsystem based on the information stored on the at least one RFID tag.

31.  (Previously presented) The system of claim 30, wherein:

the vehicle-mounted subsystem is further configured to substantially continuously
receive information relating to speed of the vehicle; and

the vehicle-mounted subsystem determines a changing distance between the
vehicle-mounted subsystem and the control signal interface subsystem based on the
information stored on the at least one RFID tag and the information relating to speed of

the vehicle.

32.  (Previously presented) The system of claim 27, further comprising:
an access point external to the vehicle; and
wherein the vehicle-mounted subsystem is further configured to:
store data relating to prior behavior of the vehicle; and
communicate the data relating to prior behavior of the vehicle with the
access point.

33.  (Previously presented) The system of claim 24, wherein the vehicle-
mounted subsystem is further configured to determine a distance between the vehicle-
mounted subsystem and the control signal interface subsystem based on the

information stored on the at least one RFID tag.
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APPLICATION NO. 14/809,950 (ATTORNEY DOCKET NO. 27735US03)
AMENDMENT UNDER 37 C.F.R. § 1.312

REMARKS

Claims 16-33 are pending in this Application, of which claim 16 is independent
claim, and claims 17-33 are dependent claims, depending from claim independent 16.

Claims 1-15 were previously cancelled. All of claims 16-33 are allowed in the Notice.

Upon receipt of the Notice, the Applicant reviewed the claims and determined
that some minor corrections may be needed in certain claims, which the Applicant is
making in this correspondence. In particular, claim 1 is amended, and the Examiner is
respectfully requested to enter these claim amendments prior to issuance of the patent
for this Application. In this regard, the Applicant respectfully requests entry of these
amendments pursuant to Manual of Patent Examining Procedure (MPEP) § 714.16,
submitting that the amendments to the claims address formal matters without changing
the scope thereof. The Applicant submits that the amendments are needed for proper
protection of the invention, and the claim amendments require no substantial amount of
additional work on the part of the USPTO.

Specifically, claim 1 is amended to address potential antecedent issue and/or for
clarification. In this regard, claim 1 has been amended to replace “vehicle mounted
control system” with “vehicle-mounted subsystem,” which is the term used in claim 1
and throughout the rest of claims, for consistency. The Applicant submits that the
change does not constitute addition of new subject matter because the Application
disclosure specifically notes that the terms means the same thing. See, e.g.,

specification at § 00127.
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APPLICATION NO. 14/809,950 (ATTORNEY DOCKET NO. 27735US03)
AMENDMENT UNDER 37 C.F.R. § 1.312

CONCLUSION

Based on at least the foregoing, the Applicant believes that claims 16-33 remain
in condition for allowance. Should there be any questions or if the Applicant can be of

any assistance, the Examiner is invited to contact the undersigned attorney.

The Commissioner is hereby authorized to charge any additional fees or credit
any overpayment to the deposit account of McAndrews, Held & Malloy, Ltd., Account No.
13-0017.

Respectfully submitted,

Date: Jun. 28, 2017 /Rami N. Moussa/
Rami N. Moussa
Attorney for Applicant
Registration No. 69,528

MCANDREWS, HELD & MALLOY, LTD.

500 WEST MADISON STREET, 34TH FLOOR
CHICAGO, ILLINOIS 60661

(312) 775-8000
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OK TO ENTER: /Z2.L.K/

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Attorney Docket Ne 27735US03)

In the Application of:

Richard CARLSON et al.
Serial No. 14/809,950
Filed: Jul. 27, 2015

For: RAIL VEHICLE SIGNAL ENFORCEMENT
AND SEPARATION CONTROL

Examiner: KUHFUSS, Zachary L.
Group Art Unit: 3617
Confirmation No.: 4940

Customer No.: 23446

CERTIFICATE OF TRANSMISSION

| hereby certify that this correspondence is
being transmitted via EFS-Web to the
United States Patent and Trademark
Office on: Jun. 28, 2017.

/Rami N. Moussa/
Rami N. Moussa
Reg. No. 69,528

RESPONSE UNDER 37 C.F.R. § 1.312

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Applicant respectfully submits this amendment after the notice of allowance of
Jun. 9, 2017 (“Notice”) in the above-identified application (“Application”). The Applicant

respectfully requests entry of the following amendments in this Application and

consideration of the following remarks.

Listing of the Claims begins on page 2 of this paper.

Remarks/Arguments begin on page 7 of this paper.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO.
14/809,950 07/27/2015 Richard C. Carlson 27735US03 4940
23446 7590 0771412017
EXAMINER
MCANDREWS HELD & MALLOY, LTD | |
500 WEST MADISON STREET KUHFUSS, ZACHARY L
SUITE 3400
CHICAGO, IL 60661 | ART UNIT | PAPER NUMBER |
3617
| NOTIFICATION DATE | DELIVERY MODE |
07/14/2017 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

mhmpto @mcandrews-ip.com

PTOL-90A (Rev. 04/07)
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Application No.

o 14/809,950
Response to Rule 312 Communication

Applicant(s)

CARLSON ET AL.

Examiner

ZACHARY KUHFUSS

Art Unit

3617

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

1. [X] The amendment filed on 28 June 2017 under 37 CFR 1.312 has been considered, and has been:

a)[] entered.

b) X entered as directed to matters of form not affecting the scope of the invention.

c)[] disapproved because the amendment was filed after the payment of the issue fee.

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) and

the required fee to withdraw the application from issue.
d) [] disapproved. See explanation below.

e)[] entered in part. See explanation below.

/ZACHARY KUHFUSS/
Primary Examiner, Art Unit 3617

U.S. Patent and Trademark Office
PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication

Part of Paper No. 20170710
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/809,950 08/15/2017 9731738 27735US03 4940
23446 7590 07/26/2017
MCANDREWS HELD & MALLOY, LTD
500 WEST MADISON STREET
SUITE 3400

CHICAGO, IL 60661

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Richard C. Carlson, Village of Lake in the Hills, I1;
Metrom Rail, LLC, CRYSTAL LAKE, IL;

Kurt A. Gunther, Round Lake Heights, IL;

Marc W. Cygnus, Mundelein, IL;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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