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under 37 CFR 3.73(c).

| hereby appoint:
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23,446
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Assignee Name and Address: Metrom Rail, LLC
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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
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This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO fo 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 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 he amount of time you require ta 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-PT0-3199 and select option 2.
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Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Richard C. Carlson

Art Unit TBA

Examiner Name TBA

Attorney Dacket Number 24983US03

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1 6295019 2001-09-25 Richards et al.
2 6917284 2005-07-12 Grisham et al.
3 7148791 2006-12-12 Grisham et al.
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U.S.PATENT APPLICATION PUBLICATIONS Remove
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3 20060151672 2006-07-13 Heddebaut et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

Filing Date

First Named Inventor | Richard C. Carlson
Art Unit TBA
Examiner Name TBA

Attorney Dacket Number 24983US03

4 20080150786 2008-06-26 Breed
5 20090173839 2009-07-09 Groeneweg et al.
6 20100207787 2010-08-19 Catten et al.
7 20100225527 2010-09-09 Talty et al.
8 20120138752 2012-06-07 Carlson et al.
If you wish to add additional U.S. Published Application citation information please click the Add button. Add
FOREIGN PATENT DOCUMENTS Remove

Examiner
Initial*

Cite
No

Foreign Decument
Number3

Country
Code2 j
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Code#| Date

Publication

Name of Patentee or
Applicant of cited
Document

Pages,Columns,Lines
where Relevant
Passages or Relevant
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1 []
If you wish to add additional Foreign Patent Document citaticn information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S : . }
T (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s)}, TS
Initials No : : .
publisher, city and/or country where published.
1 Time Domain's Ultra Wideband, (UWB), Definition and Advantages, 320-0294A, March 2011, pages. 1-14, Huntsville, |:|
Alabama
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Application Number

Filing Date

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Richard C. Carlson

Art Unit TBA

Examiner Name TBA

Attorney Dacket Number 24983US03

2 International Search Report and Written Opinion of the International Searching Authority, International Application No. |:|
PT/US12/38332, International Filing Date May 17, 2012, METROM RAIL, dated July 13, 2012, 24983W001

Notification Concerning Transmittal of Copy of International Preliminary Report of Patentability, International
3 Application No. PT/US812/38332, International Filing Date May 17, 2012, METROM RAIL, dated November 28, 2013, |:|
24983W001

If you wish to add additional non-patent literature document citation information please click the Add button  Add
EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 60%. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.
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Application Number

Filing Date

INFORMATION DISCLOSURE

First Named Inventor | Richard C. Carlson

STATEMENT BY APPLICANT

.. Art Unit TBA
( Not for submission under 37 CFR 1.99)

Examiner Name TBA

Attorney Dacket Number 24983US03

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Stephen M. Wurth/ Date (YYYY-MM-DD) 2014-04-15

Name/Print Stephen M. Wurth Registration Number 69796

This collection of information is required by 37 CFR 1.97 and 1.98. 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 collecticn is estimated to take 1 hour 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.
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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 infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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
hegotiations.

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 informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.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.5.C. 181) and for review pursuant to the Atemic 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.5.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 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.
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PATENT COOPERATION TREATY

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

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220

24983W001 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/monthiyear) | (Earliest) Priority Date (day/month/year)
PCT/US 12/38332 17 May 2012 (17.05.2012) 19 May 2011 (19.05.2011)

Applicant

METROM RAIL, LLC

This international search report has been prepared 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 sheets.
[:] 1t 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.

D 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. [:l 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. L.
2. D Certain claims were found unsearchable (see Box No. I1).
3. D Unity of invention is lacking (see Box No. ).

4, With regard to the title,
lZI 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,
IZ] 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
as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggesta figure.
D 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 (first sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 12/38332

A. CLASSIFICATION OF SUBJECT MATTER
iPC(8) - GO6F 17/10 (2012.01)
USPC - 701/301

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)
USPC: 701/301
IPC(8): GO6F 17/10 (2012.01)

Documentation searched other than minimum docurmentation to the extent that such documents are included in the fields scarched
USPC: 701/301, 19 (Keyword limited; terms below)
IPC(8): GOBF 17/10 (2012.01) (Keyword limited; terms below)

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

PubWEST (PGPB, USPT, EPAB, JPAB); Google (Scholar, Patents, Web)

Terms used: rall vehicle sensor distance vehicle-mounted transponder ultra wideband between vehicles operator interface tracking unit
touchscreen

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2008/0150786 A1 (BREED), 26 June 2008 (26.06.2008), entire document, especially 1-10, 13, and 17-24
e | Abstract, para [0078], [0114], [0135], [0139], [0156], [0159], [0183], [0213}-{0214], [0272],
Y [0309], [0366], [0368], [0397], [0502]-10503] 11-12, 14-16
Y US 2006/0025897 A1 (SHOSTAK et al.), 02 February 2006 (02.02.2006), entire document, 11-12, 14
especially Abstract, para [0916], [0979]-[0980], [1555]
Y US 2010/0207787 A1 (CATTEN et al.), 19 August 2010 (19.08.2010), entire document, 15-16
especially Abstract, para [0050], [0061]
A US 6,295,019 B1 (RICHARDS et al.), 25 September 2001 (25.09.2001), entire document 1-24
US 2003/0028323 A1 (ZEITER et al.), 06 February 2003 (06.02.2003), entire document 1-24
A US 2008/0151672 A1 (HEDDEBAUT et al.), 13 July 2006 (13.07.2008), entire document, 1-24
especially Abstract, para [0054]-[0060]
A US 2009/0173839 (GROENEWEG et al.), 09 July 2009 {08.07.2009), entire document 1-24
A US 2010/0225527 A1 (TALTY et al.), 08 September 2010 (09.09.2010), entire document 1-24
US 2012/0138752 A1 (CARLSON et al.), 07 June 2012 (07.06.2012), entire document 1-24
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 ap lication but cited to un erstand
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

§“e§a‘|°,§§§§?"‘(§; ;hgc?glezgfauon date of another citation or ofher wy= gocyment of particular relevance; the claimed invention cannot be

pe P considered to involve an inventive step when the document is

“0” 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 intemational filing date but later than «g»

fhe priority date claimed document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
02 July 2012 (02.07.2012) 1 3 J UL 20 12 -
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young
P.0O. Box 1450, Alexandria, Virginia 22313-1450
L PCT Helpdesk: 571-272-4300
Facsimile No.  571.273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)
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PATENT COOPERATION TREATY

From the

INTERNATIONAL SEARCHING AUTHORITY

To: JEB A. SHOOKMAN

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

MCANDREWS HELD AND MALLOY
500 W. MADISON, SUITE 3400
CHICAGO, IL. 60661

(PCT Rule 43bis.1)

24983W001

£ maili
ammonnyers 18 JUL 2012
Applicant’s or agent’s file reference FOR FURTHER ACTION

See paragraph 2 below

International application No.

PCT/US 12/38332

International filing date (dayfmonth/year)
17 May 2012 (17.05.2012)

Priority date (day/monthlyear)
19 May 2011 (19.05.2011 )

International Patent Classification (IPC) or both national classification and IPC
IPC(8) - GO6F 17/10 (2012.01)
uspPc - 701/301

Applicant METROM RAIL, LLC

1.

This opinion contains indications relating to the following items:

IZ Box No. 1 Bagis of the opinion

[:I Box No. Il Priority

D Box No. I Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

[:I Box No. IV Lack of unity of invention

BoxNo.V  Reasoned statement under Rule 4%is. 1(a)(i) with regard to novelty, inventive step or industrial applicability,
citations and explanations supporting such statement

l:] Box No. VI Certain documents cited

D Box No. VII Certain defects in the international application

D 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 (“IPEA™) 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 th IPEA
a written reply together, where appropriate, with amendments, before the expiration of 3 months 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

Mall Stop PCT, Attn: ISA/US
Commissioner for Patents
P.0O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Date of completion of this opinion

03 July 2012 (03.07.2012)

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: §71-272-7774

Form PCT/ISA/237 (cover sheet) (July 201 1)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US 12/38332

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.

D 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 This opinion has been established taking into account therectification 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

I:] in electronic form

b. (time)
D 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. [:I 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. 1) (July 2011)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCTIUS 12/38332

Box No. V Reasoned statement nnder 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 11-12, 14-16 YES
Claims 1-10, 13, 17-24 NO

Inventive step (IS) Claims None YES
Claims 1-24 NO

Industrial applicability (IA) Claims 1-24 YES
Claims None NO

2. Citations and explanations:
Claims 1-10, 13, and 17-24 lack novelty under PCT Article 33(2) as being anticipated by US 2008/0150786 A1 to Breed.

As to claim 1, Breed teaches a rail line vehicle having a vehicle mounted module, the vehicle mounted module comprising a transponder
sensor module including an ultra wideband unit and a wireless communications antenna, wherein the ulira wideband unit is operable to
detect a distance between the rail line vehicle and at least one other vehicle, wherein the wireless communications antenna is operable to
send and receive data over the air ("Vehicle 18 contains two receivers 160,161 for the micropower impulse radar (MIR) implementation of
the invention. MIR or ultrawideband (UWB) transmitter devices are placed at locations 151, 152 and 153 respectively," para [0183]);
control electronics module including a processor that is in communication with at least the ultra wideband unit ("A vehicle 246 includes an
antenna 248 coupled to a control module, control unit, processor or computer 250. The antenna, which can be an imager, 248 receives
transmissions (waves or wireless signals) including transmissions 252 when In range of the transmitters,” para [0213]); and a user
interface module including a user interface, wherein the user interface is operable to provide a vehicle operator with information and is
operable to accept input from the vehicle operator ("a user input device on the vehicle which enables an occupant of the vehicle to request
information to be fransmitted via the transmitter,” para [0366]).

As to claim 2, Breed teaches the rail line vehicle of claim 1 wherein the vehicle mounted module is in communication with one or mare
central tracking units by way of the wireless communications antenna, wherein the ane or more central tracking units are operable to track
the location of the rail line vehicle and at least one other vehicle ("communications with precise positioning stations for GPS independent
location determination," para [0368)).

As to claim 3, Breed teaches the rall line vehicle of claim 1 wherein the vehicle mounted module further comprises a central tracking unit
madule that is operable to track the location of at least one other vehidle (" management of the database may include transmitting from the
vehicle requests, for example, to other vehicles, a central map management facility or infrastructure, to ascertain whether the database
has current map data for the current location of the vehicle and surrounding locations," para [0155]; "The system described herein also
permits better simultaneous tracking of several vehicles," para [0309)).

As to claim 4, Breed teaches the rail line vehicle of claim 1 wherein the transponder sensor module further includes a global positioning
system, wherein the global positioning system is operable to receive information from one or more satellites and is operable to determine
the absolute position of the rail line vehicle ("initially, it is preferred to use the GPS navigational satellites as the base technology,” para
[0159]).

As to claim 5, Breed teaches the rail line vehicle of claim 4 wherein the vehicle mounted madule is operable to utilize information
generated by the global positioning system and the ultra wideband unit to determine whather one or more vehicle separation criteria are
violated, and generate a wamning if one or more vehicle separation criteria are violated ("the extraction of information from radio frequericy
wave transmission may be limited based on a threshold determination (a filter of sorts) as to whether the transmission is of potential
interest, e.g., to the operation of the vehicle based on its position, location and/or motion," para [0214}; "Other reactive systems 265 are
also envisioned, e.g., a waming system to warn the driver of the vehicle about the presence of another vehicle within a threshold distance
form the vehicle," para [0272]).

As to claim 6, Breed teaches the rail line vehicle of claim 1 wherein the user interface modutle further includes a service interface operable
to allow the vehicle operator to configure, calibrate, service, maintain, diagnose, update and/or install information on vehicle mounted
module ("calibration system,” para [0200]; “the diagnostic or prognostic determination is transmitted from the vehicle to a transmitter which
in turn can direct the determination to a dealer, manufacturer, vehicle owner and/or service center," para [0368]; “diagnostic and
prognostic telematics communications,” para [0387]).

As to claim 7, Breed teaches the rail line vehicle of claim 1 wherein the control electronics module further includes one or more interfaces
that are operable to communicate with ground speed detection modules ("graund speed monitoring system using lasers, radar or
ultrasonics," para {0502]).

As to claim 8, Breed teaches the rail line vehicle of claim 7 wherein the ground speed detection modules include one or more of a
microwave radar, a laser device, an infrared sensor and an ultra wideband sensor (para [0502]).

(PLEASE SEE SUPPLEMENTAL BOX)

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

INTERNATIONAL SEARCHING AUTHORITY
PCTIUS 12/38332

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of:
Box V.2 - Citations and explanations:

As to claim 9, Breed teaches the rail line vehicle of claim 1 wherein the control electronics module further includes one or more inertial
measurement units ("The inertial navigation system (INS), sometimes called the inertial reference unit or IRU, comprises one or more
accelerometers 78 and one or more gyroscopes,” para [0503]).

As to claim 10, Breed teaches the rail line vehicle of claim 1 wherein the vehicle mounted modules comprises one or more additional
transponder sensor modules, wherein the vehicle mounted module is operable to accept calibration information regarding the length of the
rail line vehicle and the mounting locations of the transponder sensor module and the one or more additional transponder sensor modules
("Extension assembly 214 can include a mounting bracket 216 from the roof of the vehicle 200 forward to each data acquisition module
210, a mounting bracket 218 extending from the front bumper upward to each data acquisition module 202 and-a cross mounting bracket
220 extending between the data acquisition modules 202 for support. Since all of the data acquisition equipment is co-located, its precise
location is accurately determined by the IMU, the mounting location on the vehicle and the differential GPS system,” para [0139]).

As to claim 13, Breed teaches the rail line vehicle of claim 1 wherein the transponder sensor module further includes one or more of a
laser device, a radar sensor and an Infrared sensor (para [0502]).

As to claim 17, Breed teaches the rail line vehicle of claim 1 wherein the vehicle mounted module is operable to utilize a stopping distance
calibration feature that measures a stopping distance, wherein the stopping distance indicates how quickly the rail line vehicle can stop
under current conditions ("Range-gating on the imaging system or reflection measurements on the laser radar units can be used to
measure the driver's sight distance and the speed of the vehicle can then be limited to a speed that allows for a safe stopping distance
between the vehicle and another vehicle or object that may be in the path of the vehicle or on a collision path with the vehicle," para
[0272)).

As to claim 18, Breed teaches the rail line vehicle of claim 17 wherein the measured stopping distance Is used to modify one or more safe
separation distance thresholds ("if a faster moving vehicle approaches a slower moving vehicle, it will automatically slow down fo keep a
safe separation distance from the leading, slower moving vehicle," para [0078]).

As to claim 19, Breed teaches the rall line vehicle of claim 1 wherein the control electronics module further includes an inertial
measurement unit (para [0503]).

As to claim 20, Breed teaches a collision avoidance system comprising: one or more vehicle mounted modules, each mounted on a
vehicle, each vehicle mounted module comprising: a transponder sensor module including an ultra wideband unit and a wireless
communications antenna, wherein the ultra wideband unit is operable to detect a distance between the vehicle on which the vehicle
mounted module is mounted and at least one other vehicle, wherein the wireless communications antenna is operable to send and raceive
data over the air (para [0183]); a control electronics module including a processor that is in communication with at least the ultra wideband
unit (para [0213]); and a user interface module including a user interface, wherein the user interface is operable to provide a vehicle
operator with information and is operable to accept input from the vehicle operator (para [0366]); and a central tracking unit that is in
communication with the one or more vehicle mounted modules, the central tracking unit being operable to track the location of the one or
more vehicle mounted modules (para [0368]).

As to claim 21, Breed teaches the collision avoidance system of claim 20 wherein the central tracking unit is distributed among the one or
more vehicle mounted modules, wherein each of the one or more vehicls mounted modules includes a central tracking unit component,
each central tracking unit component is in communication with the vehicle's control electronics module (para [0138], [0139]).

As to claim 22, Breed teaches the collision avoidance system of claim 20 wherein the central tracking unit is disposed in a discrete housing
("Such a device typically has three accelerometers and three gyroscopes that are held together in a single housing," para [0114]).

As to claim 23, Breed teaches the collision avoidance system of claim 20 wherein the transponder sensor module further includes a global
positioning system, wherein the global positioning system is operable to receive information from one or more satellites and is operable to
determine the absolute position of the vehicle mounted module (para [0135]).

As to claim 24, Breed teaches the collision avoidance systern of claim 20 wherein each vehicle mounted module is operable to utilize
information generated by the global positioning system, the ultra wideband unit and the central tracking unit to determine whether one or
more vehicle separation criteria are violated, and generate a warning if one or more vehicle separation criteria are violated (para [0214],
[0272)).

(PLEASE SEE NEXT SUPPLEMENTAL BOX)
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Supplemental Box

In case the space in any of the preceding boxes is not sufficient.

Continuation of.
Box V.2 - Citations and explanations:

Claims 11-12 and 14 lack an inventive step under PCT Article 33(3) as being obvious over Breed in view of US 2006/0025897 A1 to
Shostak et al. (hereinafter 'Shostak').

As to claim 11, Breed teaches the rail line vehicle of claim 1 but fails to explicitly teach such a vehicle wherein the vehicle mounted
modules comprises an additional ultra wideband unit, wherein an offset exists between the ultra wideband unit and the additional ultra
wideband unit once the two units are mounted on the rail line vehicle. However, Shostak teaches such a vehicle wherein the vehicle
mounted modules comprises an additional ultra wideband unit, wherein an offset exists between the ultra wideband unit and the additional
ultra wideband unit once the two units are mounted on the rail line vehicle ("Another methad is to offset the antenna array, as illustrated in
FIG. 21, so that the returns naturally are spaced in time," para [0916]). it would have been obvious to one of ordinary skill in the art to
combine the rall line vehicie system of Breed with the support for wideband offsets of Shostak, because Breed and Shostak are directed to
systemns and methods for ultra wideband transponders used for vehicle sensors. Furthermore, users benefit from systems and methods
adapted for wideband offsets, because such systems and methods allow for naturally spacing signals from ultra wideband transponders in
time (para [0916]).

As to claim 12, Breed teaches the rail line vehicle of claim 1 but fails to explicitly teach such a vehicle wherein the ultra wideband unit is
adapted to transmit and receive signals with varying center frequencies. However, Shostak teaches such a vehicle wherein the uitra
wideband unit is adapted to transmit and recsive signals with varying center frequencies (“the center frequency of the UWB transceiver
could be hopped or swept simultaneously,” para [0979]). it would have been obvious to one of ordinary skill in the art to combine the rail
fine vehicle system of Breed with the support for varying center frequencies of Shostak, because Breed and Shostak are directed to
systems and methods for uitra wideband transponders used for vehicle sensors. Furthermore, users benefit from systems and methods
adapted for varying center frequencies, because such systems and methods allow for multiple antennas (para [0979]-{0980]).

As to claim 14, Breed teaches the rail line vehicle of claim 1 but fails to explicitly teach such a vehicle wherein the user interface is a
touchscreen including a screen, the touchscreen being operable to display one or more screens, menus, options and/or functions, and
accept user input from the vehicie operator by allowing the vehicle operator to touch the screen of the touchscreen. However, Shostak
teaches such a vehicle wherein the user interface is a touchscreen including a screen, the touchscreen being operable to display one or
more screens, menus, options and/or functions, and accept user input from the vehicle operator by allowing the vehicle operator to touch
the screen of the touchscreen (para [1555]). It would have been obvious to one of ordinary skill in the art to combine the rail line vehicle
system of Breed with the support for touchscreens of Shostak, because Breed and Shostak are directed to systems and methads for
interfaces used with vehicle sensors. Furthermore, users benefit from systems and methods adapted for touchscreens, because such
systems and methods allow for touch interfaces for a wide variety of sensors {para [1565]).

Claims 15-16 lack an inventive step under PCT Article 33(3) as being obvious over Breed in view of US 2010/0207787 A1 to Catten et al.
(hereinafter ‘Catten’).

As to claim 15, Breed teaches the rail line vehicle of claim 1 but fails to explicitly teach such a vehicle wherein the vehicle mounted module
is operable to utilize a progressive warning feature that generates a warning if one or more vehicle separation thresholds are violated,
wherein the rate, frequency, prominence and/or severity of the warning increases as the violation of the vehicle separation threshold
becomes more critical. However, Catten teaches such a vehicle wherein the vehicle mounted module is operable to utilize a progressive
warning feature that generates a warning if one or more vehicle separation thresholds are violated, wherein the rate, frequency,
prominence and/or severity of the waming increases as the violation of the vehicle separation threshold becomes more critical ("the vehicle
moanitoring systerm may present single or muitiple warnings or alerts fo the driver both in increasing frequency and/or pitch, and/or light
intensity," para [0050]). It would have been obvious to one of ordinary skill in the art to combine the rail line vehicle system of Breed with
the support for increasing alert frequency of Catten, because Breed and Catten are directed to systems and methods for proximity alerts
using vehicle sensors. Furthermore, users benefit from systems and methods adapted for increasing alert frequency, because such
systems and methads allow for providing a changing alert to a driver based on trave! conditions (para [0050]).

As to claim 18, Catten teaches the rail line vehicle of claim 15 wherein the progressive warning feature utilizes an adaptive threshold
feature that modifies the one or more vehicle separation thresholds based on the speed of the rail line vehicle and the speed of one or
more nearby vehicles ("the parameters used to evaluate driver behavior may be modified based upon road conditions. Additionally, the
driver may be evaluated based upon his reaction to changes in road conditions and his response to warnings of changing road conditions.
The monitoring levels that are set in the vehicle monitoring system may be configured to be adjusted based upon road conditions," para
[00617).

Claims 1-24 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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24983WO001
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/US2012/038332 17 May 2012 (17.05.2012) 18 May 2011 (19.05.2011)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237 .

Applicant
METROM RAIL, LLC

1. . This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
) International Searching Authority under Rule 44 bis.1(a).

" 2. This REPORT consists of a total of 6 sheets, including this cover sheet,

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a
reference to the international preliminary report on patentability (Chapter I) instead.

3. This report contains indications relating to the following items:

‘» Box No.1 Basis of the report

[]  Boxmom Priority

D Box No. I Non-establishment of opinion with regard to‘ no;elty, .inventi\)e step and industrial
applicability

D Box No: v Laclk of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or '

. industrial applicability; citations and explanations supporting such statement

D - Box No. VI Certain documents cited

D Box No. VII Certain défects in the international applicaﬁon

[:] Box No. VI Certaln observations.on the international application

4.  The International Burean will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

Date of issuance of this report .
19 November 2013 (19.11.2013) -

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes S ' .
1211 Geneva 20, Switzerland .Agnes Wlﬁmann'Rtes
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Applicant METROM RAIL, LLC

2. FURTHER ACTION
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1. This opinion contains indications relating to the following items:

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 4%is. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VIl Certain defects in the international application

[Z “BoxNo. [  Basisofthe opinion

D Box No. Il Priority

D Box No. I

D Box No. IV Lack of unity of invention
Box No. V

D Box No. VI Certain documents cited
L]

[]

Box No. VIII Certain observations on the international application

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
Internationa! Preliminary Examining Authority (“[PEA”) 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.

considered 1o be a written opinion of the IPEA, the applicant is invited to submit to th IPEA
th amendments, before the expiration of 3 months from the date of mailing of Fom
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.
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Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
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WRITTEN OPINION OF THE ) International upplicalion No.
INTERNATIONAL SEARCHING AUTHORITY PCTIUS 12/38332

‘Box No. 1 ‘Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
the international application in the language in which it was filed.

[: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. D . This opirion has been established taking into accourit therectification of an obvious mistake authorized by or.notified
. 1o this Authority under Rule 91 (Rule 43bis.1(a)) -

3. With regard to any nucleotide und/or amino acid sequence dlsclosed in the mtcmauonal apphcalxon LhIS opinion has been
" established on the basis of a sequence listing filed or furnished:

a (means)
I:] on paper

D in electronic form

" b, (time) _
':I - in the international application as filed
D together with the international application in electronic form

[:l subsequently to this Aulﬁorify for the purposes of search

4. D In addition, in the case that more than onc 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 apphcunon as t’ led or
. does not go beyond the apphcauon as filed, s appropriate, were furnished.

5. Additional comments:
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or iudustﬁﬁl applicability;
citations and explanations supporting such statement

1.  Statement

Novelty (N} Claims 11-12, 14-16 _ . YES
Claims 1-10, 13, 17-24 "NO

Inventive step (1S) Claims None YES
Claims 1-24 NO

Industrial applicability (IA) Claims 1-24 VES
" Claims  None NO

2; Citations and explanations:
Claims 1-10, 13, and 17-24 lack navelty under PCT Article 33(2) as being anticipated by US 2008/0150786 A1 to Breed.

As to clalm 1, Breed teaches a rail line vehicle having a vehicle mounted module, the vehicle mounted module comprising a transponder
sensor module including an ultra wideband unit and a wireless communications antenna, wherein the ultra wideband unitis operable to
detect a distance between the rall line vshicle and at least one other vehicle, wherein the wireless communications antenna is operable o
send and receive data over the alr ("Vehicle 18 contalns two receivers 160,161 for the micropower impulse radar (MIR) implementation of
the invention. MIR or ultrawideband (UWB) transmitter devices are placed at locations 151, 152 and 153 respectively,” para [0183)); a
control electronics module Including a procassor that is in communication with at least the ultra wideband unit ("A vehicle 246 Includes an
antenna 248 coupled to a control module, control unit, processor or computer 250, The antenna, which can be an imager, 248 receives
transmissions (waves or wireless signals) including transmissions 252 when In range of the transmitters,” para [0213]); and a user
interface module including a user Interface, wherein the user interface is operable to provide a vehicle operator with information and is
operable to accept input fram the vehicle operator ("a user input device on the vehicle which enables an occupant of the vehicle to request
information to be transmitted via the transmitter,” para [0366]).

As fo claim 2, Breed teaches the ralil line vehicle of claim 1 wherein the vehicle mounted module Is in communication with one or more
central tracking unils by way of the wireless communications antenna, whereln the one or more central tracking units are operable to track
the location of the rail line vehicle and at least one other vehicle {"communications with precise positioning stations for GPS independent
localion determination,” para {0368]).

As to clalm 3, Breed teaches the rall line vehicle of clalm 1 wherein the vehicle mounted module further comprises a central tracking unit
module that is operable to track the location of at least one other vehicle (" management of the database may include transmitting from the
vehicle requests, for example, to other vehicles, a central map management facility or infrastructure, to ascertaln whether the database
has curent map data for the current lacation of the vehicle and surrounding locations,” para [0158]); “The system described herein also
permils better simultaneous tracking of several vehicles,” para {0309]).

As to clalm 4, Breed teaches the rall line vehicle of clalm 1 wherein the transponder sensor module further includes a global positioning
system, wherein the global positioning system Is operable to receive information from one or more sateflites and is operable to determine
the absolute position of the rail line vehicle (initially, it Is preferred to use the GPS navigational satellites as the base technology,” para
{0158)).

As to claim 5, Breed teaches the rail ine vehicle of claim 4 wherein the vehicle mounted module is operable to utilize information
generated by the global positioning system and the ulira wideband unit to determine whether one or more vehicle separation criterla are
viclated, and generate a waming If one or more vehicle separation criteria are viclated (“the extraction of information from radio frequency
wave transmisslon may be limited based on a threshold determination (a filter of soris) as to whether the ransmisslon is of potential
interest, e.g., to the operation of the vehicle based on its position, location and/or motion,” para [0214); "Other reaclive systems 265 are
also envisloned, e.g., a wamning system to warn the driver of the vehicle about the presence of another vehicle within a threshold distance
form the vehicle,” para [0272]).

As to claim 6, Breed teaches the rail line vehicle of claim 1 wherein the user interface module further includes a service interface operabls
to allow the vehicle operator to configure, callbrate, service, maintaln, diagnose, update andjor install information on vehicle mounted
module ("calibration system,” para [0200}; "the diagnostic or prognostic determination Is transmitted from the vehicle to a transmitter which
in tum can direct the determination to a dealer, manufacturer, vehicle ownsr and/or service center,” para [0368]; "diagnostic and
prognostic telematics communications,” para [0387})).

As ta claim 7, Breed teaches tha rall line vehicle of claim 1 wherein the control electronics module further includes one or more interfaces
that are operable to communicate with ground speed detection modules ("ground speed monitoring system using lasers, radar or
ultrasonics,” para [0502}). .
As to claim B, Breed teaches the rall line vehicle of claim 7 wherein the ground speed detection modules include one or more of a
microwave radar, a laser device, an infrared sensor and an ultra wideband sensor (para [0502]).

(PLEASE SEE SUPPLEMENTAL BOX)
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Continuation of: )
Box V.2 - Citations and explanations:

Asto claliﬁ 9, Breed teaches the rail line vehicle of claim 1 wherein the control electronics module further includes one or more inerlial
measurement units ("The Inertial navigation system (INS), sometimes called the inertial reference unit or IRU, comprises dne or more
accelerometers 78 and one or more gyroscopes,” para [0503]).

As to claim 10, Breed feaches the rall line vehicle of claim 1 wherein the vehicle mounted modules comprises one of more addluona!
transponder sensor modules, wherein the vehicle mounted module is operable to accept calibration information regarding the length of the
rail line vehicle and the mounting locations of the transpondér sensor module and the one or more additional transponder sensor modulas
("Extenslon assembly 214 can include 3 mounting bracket 216 from the roof of the vehicle 200 forward to edch dala acquisition module
210, a micunting bracket 218 extending from the front bumper upward lo each data acquisition module 202 and'a cross mounting bracket
220 extending between the data acquisifion modules 202 for support. Since all of the data acquisition equipment is co-located, its precise
location is accurately determined by the IMU, the mounting location on the vehicle and the differential GPS system,” para [0139)).

As to claim 13, Breed teaches the rail line vehicle of claim 1 wherein the transponder sensor module’further Includes one or more of a
laser device, a radar sensor and an infrared sensor (para [0502]).

As to claim 17, Breed teaches the rail line vehicle of claim 1 wherein the vehicle mounted module Is operable to utilize a stopping distance
calibration feature that measures a slopping distance, wherein the stopping distance indicates how quickly the rail line vehicle can stop
under current conditions ("Range-gating on the imaging system or refleclion measurements on the laser radar units can be used to
measure the driver’s sight distance and the speed of the vehicle can theribe iimited to a speed that allows foF a safe stopping distance
between the vehk:le and another vehicle or object that may be in the path of the vehicle or ona colbs»on path with lhe vehicle,” para
[0272)).

As to clalm 18, Breed teaches the rail line vehiclé of claim 17 wherein the measured stopp!ng distance is used to modify one or mote safe
saparation distance thresholds ("if a faster mdving vehicle approaches a slower moving vehlcie, it will automatically slow down to keep a
safe separation distance from the leading, slower moving vehicle,” para {0078]).

As to claim 19, Breed teaches the rail line vehicle of claim 1 wherein the cantrol electronlcs modute further Includes an lnertlal
measurement unit (para [0503)),

As to claim 20, Breed teaches a collision avoidance syslem comprising: one or more vehicle mounted modules, each mounted on a
vehicle, each vehicle mounted module comprising: a transponder sensor module including an ultra wideband unlt and a wireless
communications antenna, wherein the ultra wideband unit is operable to detect a distance betwaen the vehicle on which the vehicle
mounted module is mounted and al least one other vehicle, wherein the wirelsss communications anlenna Is operable to send and receive
data over the alr {para [0183]); a control electronics module including a processor that Is In communication with at least the ultra wideband
unit (para [0213]); and a user Interface module including a user interface, wherein the user interface is operable to provide a vehicle
operator with Information and is operable to accept input from the vehicle operator (para [0366]); and a central tracking unit that is in
communication with the one or more vehlcle mounted modules, the cemral tracking unit bemg operable to track tha location of the one or
more vehicle mounted modules (para [0368]).

Asto élalm 21, Breed teaches the collision avoidance system of claim 20 wherein the céntral tracking unit Is distributed among the one or
more vehicle mounted modules, wherein each of the one or more vehicle mounted modules includss a cantral tracking unit component,
.eachi central tracking unit component Is in communication with the vehicle's cxmlrol elec\ronics module (para [0135], [0139])

As to clalm 22, Breed téachies the collision avoldance system of claim 20 wherein the central tracking urit is disposed iri a dlscrala housing
("Such a device typically has three accelerometers and three gyroscopes that are he!d together in a single housing,” para {0114]).

As to claim 23, Breed teaches the collision avoldance system of clalm 20 whetein the transponder sensor module further includes a global
positioning system, wherain the global positioning system is operable to receive information from one or more satellltes andis operable o
determine the absolute position of the vehicle mounted module (para {0135)).

As to claim 24, Breed teaches the collision avoldance system of claim 20 wherein each vehicle mounted module is operable {o utilize
information generated by the globa! positioning systern, the ultra wideband unit and the céntral tracking unit to determine whether one or
rmore vehicle separation criteria are violated, and generate a waming If one ar more vehicle separation criteria are violated (para [0214),
[0272]).

(PLEASE SEE NEXT SUPPLEMENTAL BOX)
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Box V.2 - Citations and explanalions:

Claims 11-12 and 14 lack an Inventive step under PCT Article 33(3) as being obvious over Breed in view of US 2006/0025897 A1 to
Shostak et al. (herelnafter 'Shostak’). o

As to claim 11, Breed teaches the rail line vehicle of claim 1 but fails to explicilly teach such a vehicle wherein the vehicle mounted
modules comprises an additional ultra wideband unit, wherein an offset exists between the ultra wideband unit and the additional ultra
widehand unit once the two units are mounted on the rall line vehicla. However, Shostak teaches such a vehicle wherein the vehicle
mounted modules comprises an additional ultra wideband unit, whereln an offset exists betwaen the ultra wideband unit and the additional
ultra wideband unit once the two units are mounted on the rall line vehicle ("Another method is to offset the antenna array, as illustrated in
FIG, 21, so that the returns naturally are spaced in time,” para [0916])). it would have been obvious to one of ardinary skill in the art to
combine the rail line vehicle system of Breed with the suppart for wideband offsets of Shostak, because Breed and Shostak are directed to
systems and methods for uitra wideband transponders used for vehicle sensors, Furthermore, users benefit from systems and methods
adapted for wideband offsets, because such systems and metheds allow for naturally spacing signals from ultra wideband transponders in
time (para [0916]).

As to claim 12, Breed teaches the rail line vehicle of claim 1 but falls to explicitly teach such a vehicle wherein the ultra wideband unit is
adapted to fransmit and receive signals with varying center frequencles. However, Shostak teaches such a vehicle wherein the ultra
wideband unit is adapted to transmit and receive signals with varying center frequencies ("the center frequency of the UWB transceiver
could be hopped or swept simultaneously,” para [0979)). It would have been obvious to one of ordinary skill in the art to combine the rail
line vehicle system of Breed with the support for varying center freguencies of Shostak, because Breed and Shostak are diracted to
systems and methods for ultra wideband transponders used for vahicls sensors. Furthermore, users benefit from systems and methods
adapted for varying center frequencles, because such systems and methods allow for mulliple antennas (para [0979]-[0980]).

As to claim 14, Breed teaches the rail line vehicle of claim 1 but fails to explicily teach such a vehicle whereln the user interface is a
touchscreen including a screen, the touchscreen being operable to display cne or more scraens, menus, options and/or functions, and
accepl user input from the vehicle operator by allowing the vehicle operator to touch the screen of the touchscreen. However, Shostak
teaches such a vehicle whereln the user interface Is a louchscreen Including a screen, the touchscreen being operable to display one or
more screens, menus, options and/or functions, and accept user input from the vehicle operator by allowing the vehicle operator to touch
the screen of the touchscreen (para [1555]). !t would have baen obvious to one of ordinary skill in the art to combine the rail line vehicle
system of Breed with the support for touchscreens of Shostak, because Breed and Shostak are directed to systems and methods for
interfaces used with vehicle sensors. Furthermore, users benefit from systems and methods adapted for touchscreens, because such
systems and methods allow for touch interfaces for a wide varlety of sensors (para [1855]).

Claims 15-16 lack an inventive step under PCT Article 33(3) as being obvious over Breed in view of US 2010/0207787 A1 to Catten et al.
({hereinafter 'Catten’).

As to claim 15, Breed teaches the rail line vehicle of claim 1 but falls to explicitly teach such a vehicle wherein the vehicle mounted module
is aperable to utilize a progressive waming feature that generates a warning If ane or mare vehicle separation thresholds are violated,
wherein the rate, frequency, prominence and/or severity of the wamning increases as the violation of the vehicle separation threshold
becomes more critical. However, Catten teachas such a vehicle whereln the vehicle mounted module is operable fo utiiize a progressive
warning feature that generates a wamning If one or more vehicle separation thresholds are violated, wherein the rale, frequency,
prominence and/or severity of the waming increases as the violation of the vehicle separation threshold becomes more critical ("the vehicle
rmonitoring system may present single or multiple warnings or alerts to the driver both in increasing frequency and/or pitch, and/or fight
intensity,” para [0050]). It would have been abvious to one of ordinary skill in the art to combine the railline vehicle system of Breed with
the support for increasing alert frequency of Catten, because Breed and Catten are diracled to systems and methods for proximity alerts
using vehicle sensors. Furthermare, users benefit from systems and methods adapted for increasing alert frequency, because such
systems and methods allow for providing a changing alert to a driver based on travel conditions (para [0050)).

As to claim 16, Caten teaches the rail line vehicle of claim 15 wherein the progressive waming feature ulilizes an adaptive threshold
feature that modifies the one or more vehicle separation thresholds based an the speed of the rail line vehicle and the speed of one ar
more nearby vehicles ("the parameters used to evaluate driver behavior may be modified based upon road conditions. Additionally, the
driver may be evaluated based upon his reaction to changes In road conditions and his response to warnings of changing road conditions.
The monitoring levels that are set In the vehicle monitoring system may be configured to be adjusted basaed upon road conditions,” para
[0061}). )

Clalms 1-24 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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APPLICATION FOR UNITED STATES PATENT

TITLE

COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority from U.S. Non-Provisional Patent Application Serial No.
13/474,428, filed on May 17, 2012 and the following three U.S. Provisional Patent Applications:
(1) Serial No. 61/519,201 filed on May 19, 2011, (2) Serial No. 61/627,697 filed on Oct. 17 2011,
and (3) Serial No. 61/598,750 filed on Feb. 14, 2012. The disclosures of these applications are

incorporated by reference herein in their entireties.

FIELD

[0002] Certain embodiments of the present disclosure relate to a collision avoidance system for
use in the railroad industry. More particularly, certain embodiments of the present disclosure relate
to one or more systems, methods, techniques and/or solutions that monitor the location of and

separation distance between rail line vehicles, for example, railroad maintenance vehicles.

BACKGROUND
[0003] Railroad companies must perform maintenance on their tracks and other infrastructure
associated with their rail lines. The railroad companies employ many different types of rail
mounted vehicles to accomplish such maintenance, and these vehicles can range widely in their
size, weight and shape because the vehicles perform a variety of tasks. These vehicles may be
employed in one or more work gangs, each work gang including anywhere from four to forty

vehicles. As such, many vehicles may be working in close proximity on a single track.
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[0004] The speed at which the work gang is traveling, and each vehicle within the gang, can vary
widely at any given time. For example, the work gang may be traveling to a work site, in which
case the work gang, and each vehicle, is traveling at a higher rate of speed than when the vehicles
are working at a worksite. When the vehicles are working at a work site, each vehicle is generally
traveling at a lower rate of speed or not at all. Within a work gang, the speeds of the vehicles may
vary depending on the task that each vehicle is performing.

[0005] Railroads have had several severe collisions and other accidents, some resulting in
fatalities, when adequate spacing has not been maintained between rail mounted vehicles. Railroad
companies now require that a specific spacing be maintained between vehicles when traveling

to/from work sites and when working at a work site.

Brief Summary

[0006] One or more systems, methods, techniques and/or solutions are provided for a collision
avoidance system for use in the railroad industry that may monitor the location of and separation
distance(s) between rail line vehicles, for example railroad maintenance vehicles, substantially as
shown in and/or described in connection with at least one of the figures, as set forth more
completely in the claims.

[0007] These and other advantages, aspects and novel features of the present invention, as well as
details of an illustrated embodiment thereof, will be more fully understood from the following

description and drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIGS. 1A-1C depict illustrations of example rail line vehicles that may utilize a collision
avoidance system, in accordance with one or more embodiments of the present disclosure.

[0009] FIG. 2 depicts illustrations of example rail line vehicles that may utilize a collision
avoidance system, in accordance with one or more embodiments of the present disclosure.
[00010] FIG. 3 depicts an illustration of an example collision avoidance system, in accordance
with one or more embodiments of the present disclosure.

[00011] FIG. 4 depicts an illustration of an example collision avoidance system, in accordance
with one or more embodiments of the present disclosure.

[00012] FIG. 5 depicts an illustration of an example collision avoidance system, in accordance
with one or more embodiments of the present disclosure.

[00013] FIG. 6 depicts a block diagram of an example vehicle mounted module, in accordance
with one or more embodiments of the present disclosure.

[00014] FIG. 7 depicts a block diagram of an example control electronics module, in accordance
with one or more embodiments of the present disclosure.

[00015] FIG. 8 depicts an illustration of side angled view of the upper portion of an example rail
line vehicle and an example component mounting configuration, in accordance with one or more
embodiments of the present disclosure.

[00016] FIG. 9 depicts an illustration of an example rail line vehicle, including a vehicle mounted
module, in accordance with one or more embodiments of the present disclosure.

[00017] FIG. 10 depicts a block diagram illustrating example Ultra Wideband units, in accordance
with one or more embodiments of the present disclosure.

[00018] FIG. 11 depicts an illustration of a side view of an example rail line vehicle including
multiple Ultra Wideband units, in accordance with one or more embodiments of the present
disclosure.

[00019] FIGS. 12A and 12B depict illustrations of example user interfaces, in accordance with
one or more embodiments of the present disclosure.

[00020] FIG. 13 depicts a flow diagram that shows exemplary steps in the operation of a collision
avoidance system, in accordance with one or more embodiments of the present disclosure.

[00021] FIG. 14 depicts a flow diagram that shows exemplary steps in the operation of a collision
avoidance system, in accordance with one or more embodiments of the present disclosure.

[00022] FIG. 15 depicts a flow diagram that shows exemplary steps in the operation of a collision

avoidance system, in accordance with one or more embodiments of the present disclosure.
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DETAILED DESCRIPTION

[00023] Previous systems for preventing collisions of rail line vehicles have typically utilized a
single sensor, for example a GPS or radar-based sensor, to monitor the approximate location of rail
mounted vehicles. A shortcoming of single sensor systems, such as ones that depend on GPS
sensors, is that the rail vehicles being monitored often enter into “blackout™ areas (for example,
around buildings, in the mountains, canyons, around sharp curves or in tunnels) where the single
sensor may be unable to accurately determine the vehicle’s location. For example, a GPS sensor
may be unable to communicate with satellites when the vehicle is in a tunnel. Some previous
systems attempted to solve this problem by performing a simple “dead reckoning” calculation,
where the last known speed and direction of the vehicle are used to estimate the current position of
the vehicle until the sensor signal is reestablished. This estimation calculation may not be precise
enough to prevent collisions in work gangs because of the speed variation between vehicles. When
the vehicles are traveling to a work site, the higher speeds introduce the risk of collision, and when
the vehicles are working at a work site, the vehicle are frequently stopping and starting, and this
variation in speed between vehicles renders the dead reckoning approach an unsuitable
approximation.

[00024] A limitation of radar-based sensors in particular is that they may initiate numerous false
positives (warning alarms that are not warranted). With the normal clutter of maintenance
operations (people, equipment, trains on adjacent tracks, trackside structures, trestle sides, tunnel
walls), radar-based sensors can become confused as to when vehicles are actually in danger of
colliding. More specifically, radar-based sensors must deal with the following dilemma: the sensor
must scan a wide enough field so that it can detect collision risks when vehicles are traveling on
curves at higher speeds, yet as radar-based sensors scan wider fields, they become more susceptible
to false detections, for example because the sensor also senses clutter. False detections can result
in a dangerous work environment, especially if operators become immune to warnings.

[00025] The present disclosure describes a collision avoidance system (CAS) for rail line vehicles
that may utilize a combination of sensor technologies, including an Ultra Wideband (UWB)
sensing technology, to counter the limitations of previous systems, and to significantly reduce the
potential for vehicle collisions and to enhance the safe operation of a variety of railway vehicles.
The present technology is designed to reliably track the location and speed of railway vehicles, as
well as the distance between vehicles over a wide variety of track and terrain conditions. The

present technology may monitor the separation distance between rail line vehicles by utilizing
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sensors that are mounted on each vehicle in a group or work gang, where a work gang may
comprising a plurality of railway vehicles, including railway maintenance equipment.

[00026] The CAS may perform the techniques and/or solutions described herein for a wide variety
of railway vehicles, for example, railway maintenance equipment / vehicles, railcars, hyrail
vehicles, train cars, train engines and other rail line vehicles. FIGS. 1A-1C depict illustrations of
types of example rail line vehicles (vehicles 102, 104, 106) that may utilize a CAS or that a CAS as
described herein may track. FIGS. 1A and 1B may depict example rail line maintenance vehicles
and FIG. 1C may depict an example hyrail vehicle. FIG. 2 depicts illustrations of more example
rail line vehicles (vehicles 202, 204) that may utilize a CAS or that a CAS system may track, and
also shows an exemplary safe distance 206 between the two vehicles 202, 204. The CAS may
track vehicles such as the ones depicted in FIGS. 1 and 2 (and others) over a wide range of terrain
(e.g., mountains, canyons, hills, trees, tunnels, curves and trestles) and during a variety of weather
conditions (e.g., rain, fog, snow, ice, bright sunlight).

[00027] The CAS may be designed to introduce redundancy into the system, for example in the
form of multiple types of sensor technologies and/or multiple sensors of a particular type of
technology. One benefit of utilizing redundant sensors may be that some sensors may function
properly when other sensors are not functioning optimally or at all. Another benefit of utilizing
redundant sensors is that different sensors may be adapted to sense objects and different distances
and to different levels of accuracy. In some embodiments, a CAS may utilize a combination of
distance sensors so that the CAS is adapted to detect vehicles that are either close or far away, and
so that the CAS may detect vehicle separation to within a few inches if the vehicles are close.
[00028] Various embodiments of the present disclosure enable a rail line vehicle having a vehicle
mounted module. The vehicle mounted module may comprise a transponder sensor module that
includes an ultra wideband unit and a wireless communications antenna. The ultra wideband unit
may be operable to detect a distance between the rail line vehicle and at least one other vehicle.
The wireless communications antenna may be operable to send and receive data over the air. The
vehicle mounted module may further comprise a control electronics module that includes a
processor that is in communication with at least the ultra wideband unit. The vehicle mounted
module may further comprise a user interface module including a user interface. The user interface
may be operable to provide a vehicle operator with information and may be operable to accept
input from the vehicle operator. The vehicle mounted module may be in communication with one
or more central tracking units by way of the wireless communications antenna. The one or more
central tracking units may be operable to track the location of the rail line vehicle and at least one

other vehicle.
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[00029] In some embodiments, the vehicle mounted module further comprises a central tracking
unit module that is operable to track the location of at least one other vehicle. In some
embodiments, the vehicle mounted module may be operable to utilize information generated by the
global positioning system and the ultra wideband unit to determine whether one or more vehicle
separation criteria are violated, and generate a warning if one or more vehicle separation criteria are
violated. In some embodiments, the vehicle mounted modules comprises one or more additional
transponder sensor modules. The vehicle mounted module may be operable to accept calibration
information regarding the length of the rail line vehicle and the mounting locations of the
transponder sensor module and the one or more additional transponder sensor modules.

[00030] In some embodiments, the transponder sensor module further includes a global
positioning system. The global positioning system may be operable to receive information from
one or more satellites and may be operable to determine the absolute position of the rail line
vehicle. In some embodiments, the transponder sensor module further includes one or more of a
laser device, a radar sensor and an infrared sensor. In some embodiments, the vehicle mounted
modules may comprise an additional ultra wideband unit, wherein an offset exists between the ultra
wideband unit and the additional ultra wideband unit once the two units are mounted on the rail
line vehicle. In some embodiments, the ultra wideband unit is adapted to transmit and receive
signals with varying center frequencies.

[00031] In some embodiments, the user interface module further includes a service interface that
may be operable to allow the vehicle operator to configure, calibrate, service, maintain, diagnose,
update and/or install information on vehicle mounted module. In some embodiments, the user
interface is a touchscreen including a screen. The touchscreen may be operable to display one or
more screens, menus, options and/or functions, and accept user input from the vehicle operator by
allowing the vehicle operator to touch the screen of the touchscreen.

[00032] In some embodiments, the control electronics module further includes one or more
interfaces that may be operable to communicate with ground speed detection modules. The ground
speed detection modules may include one or more of a microwave radar, a laser device, an infrared
sensor and an ultra wideband sensor. In some embodiments, the control electronics module further
includes one or more inertial measurement units. In some embodiments, the control electronics
module further includes an inertial measurement unit.

[00033] In some embodiments, the vehicle mounted module may be operable to utilize a
progressive warning feature that generates a warning if one or more vehicle separation thresholds
are violated. The rate, frequency, prominence and/or severity of the warning may increase as the

violation of the vehicle separation threshold becomes more critical. The progressive warning
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feature may utilize an adaptive threshold feature that modifies the one or more vehicle separation
thresholds based on the speed of the rail line vehicle and the speed of one or more nearby vehicles.
In some embodiments, the vehicle mounted module may be operable to utilize a stopping distance
calibration feature that measures a stopping distance. The stopping distance may indicate how
quickly the rail line vehicle can stop under current conditions. The measured stopping distance
may be used to modify one or more safe separation distance thresholds.

[00034] Various embodiments of the present disclosure enable a collision avoidance system for
rail line vehicles that may comprise one or more vehicle mounted modules, each mounted on a
vehicle. Each vehicle mounted module may comprise a transponder sensor module including an
ultra wideband unit and a wireless communications antenna. The ultra wideband unit may be
operable to detect a distance between the vehicle on which the vehicle mounted module is mounted
and at least one other vehicle. The wireless communications antenna may be operable to send and
receive data over the air. FEach vehicle mounted module may comprise a control electronics
module including a processor that is in communication with at least the ultra wideband unit. Each
vehicle mounted module may comprise a user interface module including a user interface. The
user interface may be operable to provide a vehicle operator with information and may be operable
to accept input from the vehicle operator.

[00035] The collision avoidance system that may comprise a central tracking unit that is in
communication with the one or more vehicle mounted modules. The central tracking unit may be
operable to track the location of the one or more vehicle mounted modules. In some embodiments,
the central tracking unit may be distributed among the one or more vehicle mounted modules,
wherein each of the one or more vehicle mounted modules includes a central tracking unit
component. Each central tracking unit component may be in communication with the vehicle’s
control electronics module. In some embodiments, the central tracking unit may be disposed in a
discrete housing.

[00036] In some embodiments, the transponder sensor module further includes a global
positioning system. The global positioning system may be operable to receive information from
one or more satellites and may be operable to determine the absolute position of the vehicle
mounted module. Each vehicle mounted module may be operable to utilize information generated
by the global positioning system, the ultra wideband unit and the central tracking unit to determine
whether one or more vehicle separation criteria are violated, and generate a warning if one or more
vehicle separation criteria are violated.

[00037] FIG. 3 depicts an illustration of an example collision avoidance system (CAS) 300 for rail

line vehicles according to one or more embodiments of the present disclosure. For example
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purposes only, FIG. 3 depicts a work gang including only two vehicles 302, 304. In this
embodiment, the CAS 300 includes four main types of components — transponder sensor modules
(TSMs) (for example, TSMs 306, 308), control electronics modules (CEMs) (for example, CEMs
310, 312), user interface modules (UIMs) (for example, UIMs 314, 316) and a central tracking unit
(CTU) (for example, CTU 318). Referring to a single vehicle (vehicle 302 for example), modules
that are located in or on the vehicle (for example, TSM 306, CEM 310 and UIM 314) may
collectively be referred to as the vehicle mounted module (VMM), even though the individual
modules and related components may or may not be housed within a unitary package / enclosure.
[00038] In some embodiments, the VMM components may not be installed on vehicles at
production. In these examples, the VMM components may be designed to allow retrofitting into
existing railway vehicles without requiring heavily intrusive installation.

[00039] The CAS may include a central tracking unit (CTU), for example the CTU 318 of FIG. 3.
The CTU may operate to centrally track all the vehicles in one or more work gangs. The CTU may
adapt a tracking software and/or system to monitor individual vehicles. The CTU may include
technology adapted to dynamically define which vehicles are in a work gang, and/or which
vehicles the CTU should keep track of. The CTU may accept information from VMMs mounted
inside vehicles in the work gang, information such as location, speed, separation distance and the
like. The CTU may have the ability to analyze and/or store various types of data about vehicles in
one or more work gangs. For example, the CTU may analyze absolute and relative positioning
data and speed data from vehicles in the work gang. In some examples, the CT'U may determine if
a separation distance between two vehicles has been violated, indicating that an accident may be
likely. Additionally, the CTU may track alarm status of the vehicles in a work gang so that the
central tracking unit becomes aware when an accident may have occurred. In another example, the
central tracking unit may track data regarding accidents.

[00040] In the embodiment depicted in FIG. 3, the CTU 318 may be located in a discrete housing
320 (also referred to as a module, unit, bungalow or the like). It should be understood that the
technology and features of the CTU need not reside in such a discrete housing 320 and may be
distributed amongst the vehicles in the work gang, for example with a CTU module / component in
each VMM. In embodiments where the CTU is located in a housing 320 that is discrete from the
vehicles, the VMM may include a TSM, CEM, and UIM. In embodiments where the CTU is
distributed amongst the vehicles, the VMM may further include a CI'U module / component.
[00041] FIG. 4 depicts an illustration of an example collision avoidance system (CAS) 400
according to one or more embodiments of the present disclosure. In this embodiment, the system

400 does not include a discrete housing for the CTU technology. This embodiment still utilizes
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technology, functionality and features similar to those employed in a system (such as the CAS 300
of FIG. 3) with a CTU disposed in a discrete housing. In this embodiment, the functionality and
intelligence of the CTU is dispersed and/or distributed among the VMMSs (for example VMMs 402,
404) in the vehicles within a work gang. With this dispersed design (also referred to as “dispersed
thinking™), each VMM includes its own CTU module / component that tracks the location of other
vehicles in the work gang, like a CTU disposed in discrete housing would do. It should also be
understood that although this embodiment describes a central tracking unit component, the central
tracking unit circuitry and technology may be incorporated into other components/subcomponents
of the VMM, such as the CEM.

[00042] For example purposes, FIGS. 3 and 4 each show a work gang including only two
vehicles, but it should be understood that work gangs may include more than two vehicles. FIG. 5
depicts an illustration of an example collision avoidance system (CAS) 500 with a work gang that
includes more than two vehicles, according to one or more embodiments of the present disclosure.
In this embodiment, each vehicle (for example, vehicles 502, 504, 506) in the work gang may be
equipped with a VMM and each VMM may communicate with nearby VMMs (in nearby vehicles)
as well as with a CTU 518 in a discrete housing, as can be seen in FIG. 5. In other embodiments of
the present disclosure, each vehicle in a work gang is equipped with a VMM and each VMM
communicates with nearby VMMs (in nearby vehicles) including a CTU module / component
within each VMM (not depicted in FIG. 5). In these embodiments, there may be no CTU in a
discrete housing such as the CTU 518 depicted in FIG. 5. FIG. 5 depicts a work gang with three
vehicles, but it should be understood that a work gang may include more than three vehicles. As
the size of the work gang becomes larger, the VMM mounted on each vehicle may communicate
with more VMMs (in nearby vehicles), as well as with the CTU in a discrete housing (or a CTU
module / component within the VMMS in each vehicle).

[00043] FIG. 6 depicts a block diagram of an example vehicle mounted module (VMM) 600, in
accordance with one or more embodiments of the present disclosure. The VMM may include one
or more control electronics modules (CEM) 602, one or more transponder sensor modules (TSM)
604, and one or more user interface modules (UIM) 606. The TSM 604 may further include a
wireless communications antenna 608 (for example an RF antenna such as a 2.4 GHz radio
antenna) that is operable to send and receive data over the air, for example to/from remote systems.
The TSM 604 may further include a GPS unit 610 one or more vehicle communication devices
612. The UIM 606 may further include a user interface 614, a service interface 616 (optionally

including diagnostics components / interfaces) and status / fault indicators 618. Additionally, the
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VMM 600 may receive power from a power supply 640 that may provide power to one or more
vehicle mounted module components, for example components disposed within the CEM 602.
[00044] Wircless communications antenna 608 may be, for example, an RF antenna such as a 2.4
GHz radio antenna. As depicted in FIG. 6, a VMM 600 may communicate with a CTU 630 (for
example a CTU located in a discrete housing or a number of CTU modules located in other
VMMs) through a wireless communications antenna 608. The wireless communications antenna
608 may be housed in the TSM, or it may be housed separately and perhaps connected to CEM 602
independently. The circuitry for the radio associated with the wireless communications antenna
608 may be disposed in the TSM 604, or may be disposed in the CEM 602 and be connected to the
wireless communications antenna 608 via a wired connection. The VMM 600 may transmit a
variety of information to the CTU 630, for example, absolute position data, relative position data
and speed data of the vehicle. Such information may have been obtained by the VMM utilizing
various components and/or sensors, for example, the GPS unit 610, the UWB unit 620, and/or other
sensors. The VMM 600 may transmit other information to the CTU 630, for example, status/fault
and/or diagnostic information regarding the health of the VMM and its components. The VMM
600 may gather data from one or more satellites 634 utilizing a GPS unit 610, for example to
acquire absolute positioning information. The VMM 600 may communicate with other
CAS/VMM-equipped vehicles through one or more vehicle communication devices 612 and/or
through a wireless communications antenna 608. In some embodiments, the vehicle
communications devices 612 may include one or more separate wireless communications antennas
(and perhaps associated radios) from antenna 608.

[00045] Referring to FIG. 6, in some embodiments, a CAS may not include a discrete CTU such
as the one shown in FIG. 6 at CTU 630. In these embodiments, the VMM may include a CTU
module / component 631 that tracks the location of (and provides location information to) other
vehicles in the work gang by communicating with other CAS/VMM-equipped vehicles directly.
The CTU module / component 631 may operate like (and include similar technology to) a discrete
CTU (such as CTU 630) would operate in other embodiments. The CTU module / component
may include technology adapted to dynamically define which vehicles are in the work gang, and/or
which vehicles the CTU module / component should keep track of. It should also be understood
that although the foregoing describes a CTU module / component, the CTU circuitry and
technology may be incorporated into other modules, components and subcomponents of the VMM,
such as the CEM. In some embodiments, the CTU module / component may be a software feature

that is executed by a processor in the CEM.
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[00046] VMM subcomponents (for example, the components included within the TSM, CEM and
UIM) may be packaged together within a single enclosure. For example, in some embodiments,
the CEM and UIM (and optionally, the CTU module) may be combined / disposed in a single
package. One benefit of a single package may be that it simplifies the installation process. In
alternate embodiments, or one or more VMM components and/or subcomponents may be packaged
separately from the other components/subcomponents. The various components and/or
subcomponents may be located separately, optionally within separate enclosures, and each separate
component may be connected to a main VMM enclosure and/or to other VMM enclosures via
wires or a short range wireless link. For example, wireless communications antenna 608 and/or
one or more vehicle communication devices 612 may be mounted separately (optionally, in one or
more enclosures) on the upper extremity of the vehicle, for example to reduce signal interference
and to allow for proper antenna placement (see FIG. 8). Likewise, the user interface 614 may be
located in the crew area or the passenger cab. The number of physical packages / enclosures
included in each VMM and the mounting location of each package / enclosure may depend on the
type (height, length, etc.) of vehicle the VMM is mounted on, or may depend on the configuration
of the VMM. In one example, all of the components of the vehicle mounted module are housed
within a single weatherproof enclosure. In another example, the wireless communications antenna
(for example, wireless communications antenna 608) (or the entire wireless communications radio
including the antenna) may be installed at a distance from other VMM enclosures / components to
avoid interference between the wireless communications antenna and other components of the
VMM, for example the UWB sensor.

[00047] FIG. 7 depicts an illustration of a block diagram of an example control electronics module
(CEM) 700, in accordance with one or more embodiments of the present disclosure. The CEM 700
may include a processor 702, a wireless communications radio 704 (such as an RF radio), an
interface to a TSM 730, an interface to a UIM 720, one or more interfaces 706 to ground speed
detection modules, a power supply interface / power conditioning system 708, and a real-time
clock 714. Examples of ground speed detection modules that may connect to interface 706 include
an encoder module 750, a microwave radar 752 and/or a laser device 754. The interface to the
UIM 720 may further include one or more drivers to power visual and/or audio indicators. In some
embodiments, the CEM 700 may include one or more vehicular interfaces (interfaces to existing
vehicle systems), for example a CAN interface, braking systems, speed indicators, equipment
operating mode status indications and the like. The CEM 700 may include an inertial measurement
unit 710 that includes one or more devices, for example, one or more accelerometers and/or

gyroscopes. The CEM 700 may include a log/memory 712.
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[00048] It should be understood that although FIG. 7 depicts some or all of the aforementioned
subcomponents as being contained within the CEM 700, different configurations of the VMM are
contemplated by this disclosure, including various combinations of VMM components / enclosures.
Therefore, in some embodiments, the subcomponents depicted in FIG. 7 may be disposed outside
of the CEM 700, for example in one or more other VMM enclosures. And in other embodiments,
subcomponents other than those depicted in FIG. 7 may be disposed inside of the CEM 700, for
example one or more subcomponents that may reside in other VMM enclosures in other
embodiments. In some examples, some of the subcomponents depicted in FIG. 7 may reside in the
UIM and/or the TSM and may connect to the CEM by way of wires or wireless connection(s).
[00049] Referring again to FIG. 7, CEM 700 may include a processor 702. The processor
702 may, among other operations, process information received from the vehicle communication
devices, for example via the interface to the TSM 730. For example processor 702 may be in
communication with and process information from a UWB unit via TSM interface 730. The
processor 702 may also process information received from other modules, components and/or
subcomponents of the VMM. The processor 702 may handle information and/or perform
computations to, among other things, track other vehicles in a work gang and determine which
vehicles present a potential hazard. It should be understood that the CTU may also process
location and speed information from vehicles in a work gang and may also track vehicles in a work
gang to determine when collisions may be imminent. The present disclosure contemplates various
types of configurations whereby some or all of the tracking and processing components of the CAS
may be located within the VMMs (for example, within a CTU module), within a CTU in a discrete
housing, or a combination of both. In the example where a CTU module / component performs
tracking of other vehicles, a CTU module 703 may be disposed within the CEM 700, perhaps
implemented in processor 702. In some embodiments, the CTU module 703 may be a software
feature that is executed by the CEM processor 702.

[00050] CEM 700 may include an inertial measurement unit 710 that includes one or more
devices, for example, one or more accelerometers and/or gyroscopes. The inertial measurement
unit 710 may be operable to, among other functions, detect changes in the speed of a traveling
vehicle. Detecting changes in vehicle speed may be useful to aid in dead reckoning solutions
instead of or in conjunction with short range distance measurement sensors. For example, if a
vehicle travelled into a tunnel and the GPS unit could not establish a connection to satellites to
provide positioning information, an inertial measurement unit may provide information regarding
whether vehicles in a work gang have changed speeds while in the tunnel. An inertial

measurement unit 710 may also be operable to detect sudden changes in speed, for example
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indicating that a vehicle was involved in a collision, or perhaps indicating some other event. The
inertial measurement unit 710 (or some other VMM component) may then store/log data regarding
the activities of the vehicle (and/or VMM components) surrounding the time of the event, similar
to the way a flight recorder records events proximate to a plane crash. This recording component
may collect information from the inertial measurement unit 710 and/or from other VMM
components, for example from a UWB unit.

[00051] CEM 700 may include a real-time clock 714. The real-time clock 714 may provide
accurate (optionally, synced) time readings, for example to facilitate development evaluation
testing. The time and date of the real-time clock may be adjusted automatically, for example by
receiving updates from a GPS unit via TSM interface 730. The time and date of the real-time
clock may be adjusted by receiving change requests from the service interface or user interface via
UIM interface 720. In one example, the real-time clock 714 may exhibit an accuracy of plus/minus
5 seconds per day at 25 degrees Celsius.

[00052] The CEM 700 may be mounted in or near the vehicle cab. For example, if the CEM 700
is packaged with a UIM, the CEM may be mounted in the cab near an operator. In other examples,
the CEM may be mounted on an upper frame or part of the vehicle, for example within the vicinity
of the TSM. For example, if the CEM is packaged with one or more components of the TSM, a
higher mounting location may reduce interference for TSM modules, for example the GPS unit
and/or UWB unit. The CEM may be packaged with the TSM in shorter vehicles for example. In
some embodiments, it may be beneficial to package the CEM separately from the TSM. In one
particular example, the CEM may be mounted directly below the TSM, were the TSM is disposed
above or on the roof of the vehicle (see FIG. 8) and the CEM is disposed below the roof of the
vehicle, for example fixed to the inner ceiling of the vehicle. In this example, the CEM may be
sheltered from direct exposure to sunlight and the components of the TSM may experience
minimal interference and a clear line of sight.

[00053] The CEM 700 may interface (for example via a power supply interface 708) with a power
supply 760. The power supply interface 708 may include a power conditioning system. In one
example, all power for the VMM components and subcomponents passes through the power supply
interface / conditioning system 708 located in the CEM, and then power for the other VMM
components is routed out from the CEM. In other examples, one or more VMM components may
include their own power conditioning systems and may accept power from a power supply without
receiving power that is channeled through the CEM. The power supply may be the same as the
vehicle’s power supply, for example a 12VDC or 24VDC power supply. Alternatively or in
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addition, the VMM may include an independent power supply such as a battery, solar panels, and
the like.

[00054] Referring again to FIG. 6, VMM 600 may include a transponder sensor module (TSM)
604. In some implementations of the VMM, one or more components of the TSM 604 may be
packaged with the CEM 602. In other implementations, it may be beneficial to package one or
more TSM components separately from other VMM components, for example on an upper
extremity of a vehicle. FIG. 8 depicts an illustration of side angled view of the upper portion 802
of an example rail line vehicle (for example a vehicle similar to the vehicle of FIG. 1C) and a
mounting configuration 804 for one or more components of a TSM, in accordance with one or
more embodiments of the present disclosure. One or more TSM components may be mounted at a
high point (for example, the highest point) on the vehicle, where a clear line of sight may be
established between the TSM components and an area to the front and rear of the vehicle.

[00055] In the example shown in FIG. 8, the wireless communications antenna 806 (for example,
similar to the wireless communications antenna 608 of FIG. 6) and a UWB unit 808 (for example,
similar to the UWB unit 620 included in the one or more vehicle communication devices 612 of
FIG. 6) may be mounted separately from other VMM enclosures. In this example, the wireless
communications antenna 806 and UWB unit 808 may be mounted on the upper extremity 810 of
the vehicle to reduce signal interference and to allow for proper antenna placement. It should be
understood that FIG. 8 depicts only one example of TSM components that may be mounted on the
upper extremity of a vehicle. More or less TSM components (or other VMM components) than are
shown in FIG. 8 may be mounted on the upper extremity of a vehicle. For example, components
that may be mounted on the upper extremity of a vehicle may include the UWB unit, wireless / RF
antennas and/or radios, GPS units, infrared sensors and the like.

[00056] TSM components (and/or other VMM components) may be installed on the upper
extremity of a vehicle by a variety of means. Referring to FIG. 8, for example, a hole may be
drilled through the side of an upper portion 802 of a vehicle or through the roof 810 to allow
hardware to thread through the vehicle’s upper portion 802 and also through VMM components to
fix the components to the upper portion. Additionally, brackets, flanges, sockets or other hardware
may be used to fix components to the upper portion 802. For example, FIG. 8 shows a bracket 814
that may be used to fix a UWB unit to the upper portion 802. The bracket 814 may be fixed to the
upper portion 802 of a vehicle and the UWB unit may be fixed to the bracket. Brackets may aid in
attaching components to the upper portion 802, and/or they may elevate components so that the

components experience increased line of sight and decreased interference. One or more holes may
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be drilled through the roof 810 or a side wall of upper portion 802 to allow the passage of interface
cables (for example, cable(s) 812 of FIG. 8) into and/or out of the cab of a vehicle.

[00057] FIG. 9 depicts an illustration of an example rail line vehicle 900, including a VMM that
includes more than one TSM, in accordance with one or more embodiments of the present
disclosure. In some embodiments of the disclosure, the VMM in a rail line vehicle may include
more than one TSM, or may include more than one group of TSM components mounted on the
upper extremity of a vehicle. With regard to the disclosure herein, when a description explains the
configuration and/or benefits of multiple TSMs, it should be understood that the entire TSM may
not be duplicated. Instead, one or more components of the TSM may be duplicated, while there
may be a single instance of other components of the TSM. For example, the VMM may include
duplicated vehicle communication devices, such as two or more UWB units. Additionally, while
the disclosure herein may describe two TSMs, some embodiments may include VMMs with more
than two TSMs.

[00058] Referring to FIG. 9, a VMM installed in a vehicle 900 may include two TSMs 902, 904
(or two groups of some TSM components), for example mounted at either end of the vehicle
900. As shown in the example of FIG. 9, the two TSMs 902, 904 may be mounted at the extreme
(or near extreme) front and rear ends of the vehicle 900. Placing sensors, for example sensors
included in TSMs 902, 904, at the extreme ends of a vehicle may improve the accuracy of some
sensors, for example sensors that measure distance between vehicles (such as UWB sensors or
infrared sensors). Especially if the vehicle 900 is long, a distance sensor (for example a sensor
included in TSM 904) that is placed near the end of a vehicle may more accurately calibrate itself
to determine the exact location of the end of the vehicle 900, and thus the sensor may be able to
determine more accurately the distance between the end of the vehicle 900 and other vehicles. The
two TSMs 902, 904 may be connected to a single CEM 906, which may be connected to a single
UIM 908. In other embodiments, the VMM may include more than one CEM and/or more than
one UIM.

[00059] When a VMM-equipped vehicle is initialized to operate with a CAS, the VMM
components of the vehicle may be calibrated (also referred to as “commissioning” the vehicle) to
the particular installation configuration for that vehicle. Calibration may include an operator
specifying the vehicle length in each direction from the one or more mounted TSMs. Rail line
vehicles (for example, maintenance vehicles) can range in length (see FIG. 1), for example from 12
feet to 80 feet, and the vehicles can have a variety of cab locations and configurations. Given the
different lengths and configurations of vehicles, it may be necessary to program information into

various components of the VMM, including the TSM and/or the CEM, such that the components
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are aware of (and/or can compute) the distance between the component’s mounting location and
the ends of the vehicle.

[00060] In some embodiments of the disclosure, circuitry within the VMM (for example in the
CEM) may automatically compensate (calibrate) for the length of the vehicle and the mounting
location. In one example, the VMM may include a single TSM, and the TSM may be mounted on
the vehicle (for example, at the front or center of the vehicle), and circuitry within the VMM (for
example in the CEM) may automatically compensating for the length of the vehicle and the
mounting location. In another example, the VMM may include multiple TSMs, and the TSMs may
be mounted on the vehicle (for example, near the front and rear of the vehicle), and circuitry within
the VMM (for example in the CEM) may automatically compensating for the length of the vehicle
and the mounting location of the multiple VMMSs. The sensors may be designed to adjust for the
size of the equipment and specific location of the components. The present disclosure contemplates
various methods and solutions to adjust settings of VMM'’s components at initial installation to aid
in component awareness. Components may contain smart technology that aids in the component’s
calibration. The VMM components may also be operable to account for a length of a vehicle that
may change on the fly. For example, some vehicles change length when retractable sections are
extended. The VMM components may be designed to accommodate this change in length, either
by manual user input or automatic detection of the vehicle configuration.

[00061] Referring again to FIG. 6, the TSM 604 may include one or more vehicle communication
devices 612. It should be understood that throughout this disclosure, when reference is made to
vehicle communication devices, there may only exist a single vehicle communication device, for
example just a UWB unit. In other examples, there may be more than one vehicle communication
device. Vehicle communication devices 612 may be packaged together, or they may be packaged
independently, or they may be packaged with other TSM components. The vehicle communication
devices 612 may be in close communication with the CEM 602 via either a wired connection or a
short range wireless connection. One benefit of a wired connection is that the CEM, which may
contain a power conditioner unit and an interface to a power supply, can provide power to the
vehicle communication devices, along with communication functions.

[00062] The vehicle communication devices 612 may communicate wirelessly with other
CAS/VMM-vehicles 638 in the work gang. The vehicle communication devices 612 may be
operable to, among other functions, determine the relative location of other CAS/VMM-equipped
vehicles in relation to the present vehicle. The vehicle communication devices 612 may utilize one
or more communication technologies and may include one or more integrated antennas for sending

and receiving signals to and from other vehicles. In one example, each vehicle may have a unique

-16-
Siemens EX1002
Page 55 of 213



Docket No. 24983US03

identification code that was assigned when the VMM was installed in the vehicle, or before or after
such installation.

[00063] In some embodiments of the present disclosure, the vehicle communication devices 612
may include an Ultra Wideband (UWB) unit 620 to communicate with other VMMs. In one
specific example, the UWB unit 620 is the only vehicle communication device. The UWB unit
may include a control board, a data interface and/or a UWB antenna. The UWB unit 620 is
typically adapted for sending signals to and/or receiving signals from UWB units mounted
on/inside other vehicles. The UWB unit 620 may be adapted to measure the relative separation
distance between properly equipped vehicles without becoming confused by interference from
nearby stationary or unrelated off-track equipment that might otherwise cause false alarms in radar-
based collision avoidance systems.

[00064] FIG. 10 depicts a block diagram illustrating example UWB units, in accordance with one
or more embodiments of the present disclosure. Pulses emitted from a UWB transmitter may
spread in many directions. A UWB unit may transmit and receive pulses that are communicated
directly 1002 between UWB units (for example between a UWB transmitter/transceiver 1008 and a
UWRB receiver/transceiver 1006), and/or the UWB unit may transmit and receive pulses that have
been reflected 1004 (bounced) off of an object and/or surface, for example the ground. A UWB
unit may be capable of resolving multipath reflections from a main signal by focusing on the first
arriving pulse. Additionally, the UWB technology may take advantage of the fact that radio waves
/ pulses travel at a particular velocity. By measuring how long it takes a wave / pulse to travel (for
example by reflecting / bouncing) between two transceivers, the distance between the UWB units
can be accurately determined. This technique may be referred to as “Time of Flight” (TOF). In
existing wireless radio technologies, TOF calculations have previously had limitations due to the
reflection of radio waves from the wide range of objects in the vicinity. These reflections may
result in the receipt of numerous conflicting signals of varying amplitudes, and in some instances
one or more signals may cancel each other out, a phenomena referred to as “multi-path distortion”.
This may result in inaccurate distance determinations because a direct wave may have been
cancelled out, and a reflected wave may travel a longer path and appear to be the first arriving
pulse, resulting in a false (longer than actual) separation distance measurement.

[00065] A UWB unit may utilize a high bandwidth pulsed distance-measurement
technology. A UWB transceiver may utilize a broad spectrum of frequencies simultaneously at a
relatively low power levels. A UWB unit may be operable to periodically transmit short duration
pulses, such as RF pulses. For example, a UWB unit may measure a distance of several hundred

feet with a resolution of several inches. Precise range determination may be advantageous, for
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example when vehicle separations are small and/or when a potential GPS measurement error
becomes significant. In one example, a GPS measurement error may be 10-15 feet. Additionally,
each pulse transmitted by a UWB unit may be coded and the phase of the pulse may be modulated
and the pulse repetition rate may be variable. Thus, a UWB unit may measure separation distances
more accurately and be less susceptible to interference from geographic conditions and less
susceptible to multi-path distortion than are other wireless technologies.

[00066] A UWB unit may transmit one or more signals that may be pseudo-randomly (and
uniquely) encoded with low-amplitude RF energy spread over a 2 GHz bandwidth. The
transmitted signal may be spread out over such a wide range of frequencies that the transmissions
appear like normal background atmospheric noise. As a result, the signal is unlikely to cause
interference with other communications systems. This encoding also means that information may
be transmitted with the range finding signal, such that data communication may be accomplished
while distance measurement is performed. In other words, the UWB unit may be adapted to
transmit data to other UWB units in addition to detecting the distance to other UWB units. In
effect, the two functions (data and distance) may be performed at the same time using the same
wireless link because the UWB unit may transmit data, and then additionally, distance information
may be computed by determine how long it took for the data to travel from one UWB unit to the
other. It should be understood, however, that the two functions (data and distance) need not be
performed at the same time.

[00067] The UWB unit may be adapted to send data as well as determine distance between
vehicles. Because the UWB unit may be utilized to send data, some embodiments of the present
disclosure, for example those where a central tracking component resides in the vehicle mounted
module, may not need to use any other type of wireless or RF technology to communicate. This
could reduce the technology components required in the system, reducing cost of the system.
However, in other embodiments, a VMM may benefit by utilizing more than one data link
(wireless technology capable of transmitting data). For example, a wireless RF link may provide a
greater distance / range for sending data than a UWB unit, and because of this benefit and
potentially other benefits of various types of data links / wireless technologies, a VMM may benefit
by utilizing more than one type of data link. Additionally, a collision avoidance system may have
multiple data links in order to introduce redundancy into the system. For example, the UWB unit
may be capable of sending data if the RF link is not functioning properly, and vice versa.

[00068] One example of a UWB technology that the CAS may utilize is the technology described
in the White Paper published by Time Domain entitled “Time Domain’s Ultra Wideband (UWB):

Definition and Advantages,” which is incorporated by reference in its entirety herein. However, it
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should be understood that the collision avoidance system may utilize other designs and types of
UWB technologies besides just the one described in the White Paper.

[00069] The UWB unit may be operable to measuring the vehicle separation independently. Thus,
in various embodiments of the CAS, the UWB unit may replace the GPS unit, or the UWB unit
may work in conjunction with the GPS unit. As explained above, the CAS may be designed to
include redundancy in the system, for example in the form of multiple types of sensor technologies
and/or multiple sensors of a particular type of technology. One benefit of utilizing redundant
sensors may be that some sensors may function properly when other sensors are not functioning
optimally or at all. For example, a GPS sensor may not communicate well with satellites when a
vehicle is in a tunnel, and thus the GPS unit may not provide adequate information to the CAS in
this situation. However, in this situation, the UWB unit (or other sensors/technologies) may be
fully functional. For example, tests have been performed in tunnels that stretch up to 1 mile in
length (or longer), and the tests have shown that a properly configured UWB unit may accurately
measure distance and relative speed of vehicles in such a tunnel. UWB sensors (and/or other non-
GPS type sensors) may also work in conjunction with a GPS sensor. For example, a UWB sensor
may provide better resolution (i.e., can measure separation distance at finer increments, more
accurately) and the GPS sensor may provide a location / separation information over a greater area.
[00070] Referring again to FIG. 6, once a UWB unit determines distance information, it may
communicate this data to a CTU 630, for example via wireless communications antenna 608.
Wireless communications antenna 608 may be an RF antenna, for example a 2.4 GHz radio
antenna. In other embodiments, where there is no CTU in a discrete housing, UWB distance data
(an optionally other data) may be communicated to CTU modules in other VMMSs via wireless
communications antenna 608 and/or a separate wireless communications antenna located in the
TSM 604. In embodiments where the UWB unit is adapted to operate in conjunction with a GPS
unit, combined GPS and UWB distance data may be communicated between a vehicle and the
CTU 630 and/or between vehicles in the work group via similar wireless communications antennas
/ technologies as described herein.

[00071] FIG. 11 depicts and illustration of a side view of an example rail line vehicle including
multiple UWB units (or multiple UWB components), in accordance with one or more embodiments
of the present disclosure. In some embodiments, a VMM installed on a vehicle 1102 may include
more than one UWB unit (for example, UWB units 1104, 1106), for example to introduce
redundancy into the system. In some embodiments, a VMM installed on a vehicle 1102 may
include more than one UWB antenna, and the multiple UWB antennas may share a common

control board and/or data interface. When present disclosure describes multiple UWB units, it
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should be understood that the entire UWB unit may be duplicated or one or more components of
the UWB unit may be duplicated, for example the UWB antenna. In some embodiments, multiple
UWB units (or multiple UWB components) may be housed in a single enclosure. In other
embodiments, multiple UWB units (or multiple UWB components) may be housed in separate
enclosures, as depicted in FIG. 11.

[00072] In some situations, when a UWB pulse is reflected from an object or a surface (for
example the ground), the UWB pulse may be destroyed (for example, by a reflected signal which is
the same amplitude but 180 degrees out of phase) or altered before it gets to the UWB receiver,
and/or other interference may cancel out a pulse. These situations where a UWB link might not
transmit a pulse ideally may be referred to as “holes.” In some embodiments, the VMMSs may
include more than one UWB unit (or UWB component), for example in case one UWB pulse is
destroyed. In some examples, two UWB units (or two UWB antennas) may be mounted on a
single vehicle with a small offset between the UWB antennas. For example, referring to FIG. 11,
two UWB units (or two UWB antennas) 1104, 1106 may be mounted on a single vehicle 1102 with
a small vertical distance 1108 between the UWB antennas. In this example, pulses 1110, 1112
from the two UWB units 1104, 1106 (respectively) may arrive at a UWB receiver of another
vehicle after traveling slightly different distances (for example, because they reflected off the
ground at different angles). Multiple / redundant UWB units may increase the probability that
whatever surface and/or interference destroyed or altered one UWB pulse will not interfere with
the second UWB pulse. In some examples, two UWB units (or two UWB antennas) may be
mounted on a single vehicle with a small horizontal distance between the UWB antennas. The
horizontal offset may provide information to the VMM to determine the orientation of nearby
vehicles in relation to the immediate vehicle. For example, UWB unit information may show that a
nearby/target vehicle that is in front of the immediate vehicle is closer to a front UWB antenna, and
likewise for a rear vehicle / rear UWB antenna.

[00073] In some embodiments, one or more UWB units may be operable to transmit/receive
signals with varying center frequencies. This multiple center frequency technique may work with a
single UWB unit or it may work with multiple UWB units. In a single UWB unit example, the
UWB controller may utilize adaptive output filters. The UWB unit may include a single UWB
transceiver that is adapted to send multiple pulses/signals with different center frequencies at
different times, for example alternating between modes (center frequencies). A corresponding
UWB receiving unit may be synchronized with the UWB unit sending the signals, in that it may

receive pulses/signals with different center frequencies at different times. In a multiple UWB unit
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example, one UWB unit may send signals at one center frequency and another UWB unit may send
signals at a different center frequency. Variations in the center frequency of the UWB signals
may result in a different phase delays of the signals, for example when reflected. If one signal has
been significantly altered or destroyed by a reflection, another signal(s) (which utilizes a different
center frequency) may be unaffected, or at least less affected, by the reflection. This may be
because different frequency signal(s) over the same reflection path length may experience a
different phase delay. This approach may improve the reliability of UWB communications under
certain operating conditions.

[00074] Referring to FIG. 6, in some embodiments, the vehicle communication devices 612 may
include other wireless communication devices / technologies (beyond or in replacement of a UWB
unit) to communicate with other VMMSs. In some embodiments, a VMM may utilize a wireless
communications antenna/radio (for example, an RF antenna/radio) to communicate with other
VMMs. In some embodiments, the same wireless communications antenna 608 that communicates
with a CTU 630 may communicate with other VMMs. In some embodiments, the vehicle
communication devices 612 may include an ultrasonic or short distance laser device. Some
example ultrasonic or short distance laser devices can sense distances between zero and thirty feet.
In yet other examples, the vehicle communication devices may utilize radar, infrared (IR), and/or
optics technologies.

[00075] Referring again to FIG. 6, a TSM may include a Global Positioning System (GPS) unit
610. The GPS unit 610 may be incorporated to the TSM. In some embodiments, the GPS unit 610
may be packaged with one or more vehicle communication devices 612, or it may be packaged in
the CEM. Alternatively, the GPS unit 610 may be housed separately or may be incorporated into
other VMM components or subcomponents. The GPS unit may include either an integrated or
separate antenna assembly.

[00076] The GPS unit 610 may be adapted to determine the absolute position and speed of a
vehicle that is equipped with the GPS unit. Information / data generated by a GPS unit may allow
real-time determination of vehicle velocity and location. This information / data may allow a GPS
unit 610 to determine expected vehicle stopping distances and may enable logging of equipment
location with respect to time and date. For example, absolute location information provided by a
GPS unit 610 may be useful to track the work performed by a work gang. A GPS unit may also
provide distance information regarding the distance between two GPS-equipped vehicles.

[00077] Some GPS-based systems may experience reduced accuracy at times or may lose all
connection with satellites, for example, when a vehicle enters a deep valley or a tunnel. A GPS

unit may provide distance information in conjunction with other technologies that provide distance
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information (for example, UWB, infrared) as a form of redundancy and/or to offer a variety of
distance measurement ranges and precision. A GPS unit may be operable to determine vehicle
position within a wider range, for example 10 to 15 feet. A GPS unit may allow for the
determination of distances between vehicles that are too far apart for other types of distance
detection technologies to function accurately. Then, other technologies, for example a UWB unit,
may provide a more precise distance measurement, for example a distance within 6 inches. The
accuracy of a GPS unit 610 may be enhanced by utilizing a WAAS (Wide Area Augmentation
System), a system of ground reference stations across North America that provide GPS signal
corrections. Corrections provided by a WAAS may improve the positioning capability of the GPS
unit 610, for example by a factor of five, such that the location may be determined as accurately as
within 2 to 3 feet.

[00078] Referring to FIG. 6, the VMM may include one or more user interface modules (UIM)
606. A UIM 606 may further include a user interface 614, a service interface 616 (optionally with
diagnostic components/interfaces) and status/fault indicators 618. A UIM 606 may provide an
operator with an interface by which the operator can engage with the technologies that are part of
the VMM, and by which the operator may be alerted of events, for example if vehicle separation
criteria are violated. A UIM may be located / mounted within convenient reach and view of the
operator, and may be connected by an interface cable (or short range wireless connection) to other
VMM modules, for example the CEM. For example, the UIM may be mounted in a vehicle cab in
order to allow the operator to see and hear warning and alarm indications.

[00079] Status / fault indicators 618 may alert an operator that one or more VMM components
and/or subcomponents are not operating in an optimal manner. In some embodiments of the
present disclosure, the VMM components may be operable to “self-monitor,” meaning they may be
adapted to monitor their own operation and health. If a VMM detects degraded or non-optimal
performance (for example regarding any of the sensors or other VMM components or
subcomponents), the status/fault indicators 618 may alert an operator. In some embodiments, the
VMM may communicate status/fault indication to the CTU (or CTU module(s), for example via a
wireless communications antenna, for example wireless communications antenna 608.

[00080] FIGS. 12A and 12B depict illustrations of example user interfaces, in accordance with
one or more embodiments of the present disclosure. The UIM may include a user interface.
Referring to FIGS. 12A and 12B, it can be seen that a user interface (for example user interfaces
1202, 1204) may include one or more means of alerting an operator of events, for example if
vehicle separation criteria are violated. FIG. 12A shows one example of a user interface 1202. In

this example, the user interface 1202 may include one or more visual indicators 1206, one or more
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audible indicators 1208, one or more switches/buttons 1210, 1212, 1214, and/or other input means
or alerting means. Examples of visual indicators 1206 are lights, lamps, alpha-numeric character
displays, LED’s and the like. These indicators may provide an operator with information regarding
the technologies included in the VMM, and certain indicators may alert the operator when an event
occurs, for example when separation parameters (between vehicles for example) are exceeded.
Examples of audible indicators 1208 are variable characteristic audible indicators, buzzers, alarms,
sirens, horns and the like. The user interface 1202 may include one or more interface
switches/buttons 1210, 1212, 1214 that may be adapted to allow an operator to configure and/or
interact with components of the VMM. For example switches may be adapted to activate and
deactivate component interfaces, for example component interfaces in the CEM. In one example,
(and referring to FIG. 7), an operator may use a switch to deactivate the interface 706 to an encoder
module. Examples of other input switches/buttons are buttons that acknowledge (temporary mute)
a buzzer, alarm or a horn.

[00081] FIG. 12B shows another example of a user interface 1204. The user interface 1204 may
be a touchscreen, tablet, PDA, monitor or other type of digital display / interface. Even though
some descriptions of user interface 1204 may refer to it as a touchscreen, it should be understood
that other alternatives mentioned and others may be contemplated. In some embodiments, a
touchscreen may be implemented in conjunction with other types of user interfaces or user
interface components, for example the components of user interface 1202. In some embodiments,
a touchscreen may be adapted to serve as the only user interface component that interfaces with the
operator. In some embodiments (and referring to FIG. 6), if a touchscreen is used to implement the
user interface 614, other components of the UIM (for example the service interface 616 and/or the
status/fault indicators 618) may be incorporated into the same touchscreen.

[00082] User interface / touchscreen 1204 may offer more flexibility and functionality than “hard”
switches, lights, buzzers and the like. For example, a touchscreen may include on or more physical
buttons (for example button 1218), but may also allow an operator to engage “soft” / temporary
buttons on the screen 1216 of the touchscreen. In this respect, the touchscreen may offer similar
functionality to hard switches/buttons. Additionally, a touchscreen may include one or more
speakers and/or audio drivers, and thus the touchscreen may offer similar functionality to hard
buzzers, alarms and the like. The screen 1216 of the touchscreen 1204 may also alert an operator
to an event, offering similar functionally to hard lights, lamps and the like.

[00083] A touchscreen 1204 may be adapted (i.e., programmed, etc.) to display to an operator
multiple sets of screens and/or menus, with multiple sets of options, functions and the like.

Additionally, a touchscreen may be adapted to display complex (for example, graphical, textual,
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etc.) information to an operator. For example, a touchscreen may show the operator the speed of
his vehicle, or may show operator his GPS coordinates. A touchscreen 1204 may be adapted (i.e.,
programmed, etc.) to offer additional functionality, for example allowing operators to send
messages (for example text-based or html-based message) to nearby vehicles. In some
embodiments, a touchscreen may provide a GPS-augmentation feature, for example, which may
adapt the touchscreen to display the location of the vehicle relative to railroad mile markers.
[00084] It should be understood that the components and/or functionalities of user interfaces 1202
and 1204 may be incorporated into or implemented in one or more physical housings and/or
devices. These components may be incorporated into discrete enclosure(s) (for example mounted
near an operator / cab) and/or they may be incorporated into VMM components. In some
embodiments, the user interface (for example, interfaces 1202 and/or 1204) may be mounted
alongside or in the same enclosure as the CEM 1230 or it may be mounted in a separate enclosure.
For example, the user interface may be located in the passenger cab and the CEM may be located
on an upper internal extremity of the vehicle. This flexible mounting arrangement may help to
accommodate a wide range of equipment / vehicles that the CAS may need to track by allowing the
user interface to be mounted where it is visible and accessible to the equipment operator while
allowing the CEM to be mounted in close proximity to the TSM, which may improve performance,
for example by allowing better reception.

[00085] The user interface (for example user interfaces 1202 and/or 1204) may be in
communication with the CEM 1230, and/or other VMM modules. The user interface may
communicate with the CEM, for example, via either a wired interface or a short range wireless
connection. One benefit of a wired connection is that the CEM, may contain a power supply
interface and/or a power conditioner unit and may be able to provide power to the user interfaces,
along with communication functions.

[00086] Referring to FIG. 6, the UIM 606 may include a service interface 616 that provides for
installation, configuration, maintenance and/or diagnostic activities. The service interface 616 may
be incorporated as part of the user interface, or it may be housed separately. In some embodiments,
the service interface 616 may be located in the CEM 602. The service interface 616 may also be
used to initialize the vehicle mounted module. In other embodiments, the user interface 614 may
be used to initialize the vehicle mounted module. For example, the CEM may include a setup
program that initializes the various VMM components and subcomponents. An operator may use
the user interface 614 or the service interface 616 to input initialization information into the setup

program. Such information may include the physical location where various VMM components
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are mounted on the vehicle, as well as vehicle size and vehicle type. This information may be
input when the vehicle mounted module is initially installed on the vehicle.

[00087] The service interface 616 may include a variety of technologies that may enable fast and
easy communication between an operator and the service interface, and between the service
interface and other VMM components and subcomponents. For example, service interface 616
may include one or more USB ports, Ethernet ports, and/or SD memory card slots. Service
interface 616 may be configured, for example, with an industry standard Ethernet port to allow the
use of commercially available laptop computers that may interface with service interface 616, for
example to perform status inquiries, to configure settings of VMM components, and/or to update
the software/firmware of VMM components. Ethernet ports generally will conform to the IEEE
802.3 communication standard for I0BASE-T Ethernet (or alternatively 100BASE-T). In addition
to Ethernet ports, or in conjunction with Ethernet ports, the service interface 616 may be
configured with an 8-position RJ45 modular jack for interconnection. The service interface 616
may also operate as a DHCP server, thus allowing an operator to connect a laptop to the Ethernet
port and within a few seconds be automatically configured and communicating with the VMM
600. Alternatively, the service interface 616 may require a static IP address setting to be
configured on the laptop. In such a configuration, the service interface may conform to the Internet
Protocol Version 4 (IPv4). In some examples, the service interface connectors, such as the
Ethernet connectors and the RJ45 connectors, may include environmental dust shields for
protection.

[00088] In some embodiments, service interface 616 may include wireless capabilities. For
example, service interface 616 may include a wireless radio (for example an RF radio), WIFI
components and/or other wireless technology. A service interface 616 with wireless capabilities
may be adapted to accept “field updates.” Field updates refer to updates to the software and/or
firmware of VMM modules that are “pushed” to the modules over a wireless link. In one example,
a foreman may drive up to a group of vehicles and may push updates to all the vehicles
simultaneously, for example without having to physically connect to the vehicles. Alternatively or
in addition, wireless communications antenna 608 (and/or other wireless communication
antenna(s)) may be used to perform field updates.

[00089] In one or more embodiments of the present disclosure, the VMM may include (or may
interface with) one or more non-GPS type sensors. These non-GPS type sensors may be adapted
to measure speed (also referred to as ground speed) and direction of a rail vehicle. A GPS unit may
provide speed and direction information, but in some embodiments and/or in some situations, the

non-GPS type sensors may either supplement or replace GPS speed and direction information. For
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example, non-GPS type sensors may supplement a GPS sensor as a form of redundancy in the
system, or may provide speed and direction information when the GPS unit cannot communicate
with satellites (for example, when a vehicle is inside a tunnel). Additionally, these non-GPS type
sensors may allow the CAS to determine relative vehicle position. For example, the non-GPS type
sensors may calculate relative vehicle position as a function of the offset from the last known GPS
location.

[00090] One type of non-GPS type sensor is an encoder module. An encoder module may be
adapted to measure ground speed and direction of a rail line vehicle. The encoder module may
supplement the UWB technology or replace the UWB technology, for example as a method of
providing more precise “dead reckoning” data to the CAS, helping to overcome the “dead
reckoning” limitations of earlier systems. In one embodiment, the encoder module may include a
small rubber wheel which contacts the top of a rail on which the vehicle travels. The encoder
module may be mounted on an adjustable preloaded assembly which maintains contact with the
rail. A magnetic rotary encoder may count the rotations of the wheel. In one example, an encoder
module may use a small integrated Hall-ASIC to determine the rotational speed of the wheel. This
wheel rotation information may be translated into distance information which may be
communicated to a CEM either through a wired or wireless connection.

[00091] The encoder module may be adapted to allow the encoder assembly be manually or
automatically raised from the tracks for maintenance or lifting of the vehicle from the tracks. The
encoder module may also include auto calibration features. For example, as the encoder wheel
turns, it may utilize GPS data, when it is available, to review the last distance traveled, and
compare that with the number of rotations of the wheel. This information can be constantly updated
and used to compensate for wheel wear and or track slippage. Referring to FIG. 7, a CEM 700
may include one or more interfaces such that a VMM may communicate with one or more non-
GPS type sensors. An encoder module, for example, may be in communication with a CEM,
typically connected to a module interface. As an example, FIG. 7 depicts an encoder module 750
connecting to a CEM 700 via an interface 706.

[00092] Another type of non-GPS type sensor that may be in communication with a VMM is
microwave radar, for example a Doppler radar. A microwave radar may be adapted to measure
ground speed and direction of a rail vehicle. In one example, a microwave radar may be mounted
on a rail line vehicle and may be oriented to point at the ground to detect ground speed and
direction of travel. A microwave radar, for example, may be in communication with a CEM,
typically connected to a module interface. As an example, FIG. 7 depicts a microwave radar 752

connecting to a CEM 700 via an interface 706.
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[00093] Another type of non-GPS type sensor that may be in communication with a VMM is a
laser device. A laser device may be adapted to measure ground speed and direction of a rail
vehicle. In one example, laser device may be mounted on a rail line vehicle and may be oriented to
point at the ground. A laser device may bounce a signal off of the ground (or other stationary
object) to detect ground speed and direction of travel. A laser device, for example, may be in
communication with a CEM, typically connected to a module interface. As an example, FIG. 7
depicts a laser device 754 connecting to a CEM 700 via an interface 706.

[00094] Other types of non-GPS sensors that may be used in conjunction with the GPS sensor to
detect ground speed and direction of travel include infrared sensors, UWB sensors as described
herein, UWB radar sensors, and other types of radar sensors. These non-GPS type sensors may add
redundancy to the GPS sensor, or they may provide information when GPS information is
temporarily unavailable. One or more parts of one or more of the non-GPS type sensors may be
packaged in the same enclosure as other VMM modules, or they may be packaged separately.
[00095] In operation, the CAS may be capable of precisely tracking the location and separation
distances of vehicles equipped with appropriate equipment and/or components as described herein.
When the CAS is tracking vehicles, a particular work gang may be operating in one of two modes
for example—travel mode or work mode. For each mode, railroad companies may require that a
specific spacing be maintained between vehicles. In work mode, the vehicles may be traveling at a
speed of less than 10 MPH, and about 40 to 50 feet of spacing between vehicles may be required.
In travel mode, the vehicles may be traveling at speeds of up to around 25 MPH, and about 300 feet
to about 500 feet of spacing between vehicles may be required. Depending on the mode in which
the vehicles are operating, the CAS may adjust its sensitivity and/or settings in order to better
predict when collisions may be imminent.

[00096] For the CAS to operate optimally, each vehicle in a work gang may need to be equipped
with a VMM. The VMMs mounted on/in the vehicles and the CTU may only be able to detect
vehicles which are outfitted with a VMM. In one embodiment of the present disclosure, the CAS
requires that every vehicle in a work gang be equipped with a VMM. If all vehicles in a work gang
are equipped with a VMM, the CAS may be adapted to eliminate false warnings which plague
existing systems, such as radar-based systems.

[00097] FIG. 13 depicts a flow diagram 1300 that shows exemplary steps in the operation of a
CAS, in accordance with one or more embodiments of the present disclosure. To explain the
operation of a particular vehicle / VMM, the immediate vehicle / VMM may be referred to as the
“host” and nearby vehicles / VMMs with which the host links / communicates may be referred to

as “targets”. It should be understood that when the functionality of a host in relation to targets is
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explained, each target may also act as a host for the purposes of explaining how that target vehicle
operates in relation to nearby vehicles.

[00098] Referring to FIG. 13, at step 1302, the host vehicle / VMM is powered up. This may be
referred to as the initial start-up. The VMM may begin to operate whenever a vehicle’s systems
are powered up. At step 1304, within a few seconds of initial startup, the host VMM may begin to
automatically detect the existence of other vehicles / VMMs in the vicinity. For example, the host
VMM may automatically activate one or more vehicle communication devices to search for / link
with other vehicles (targets) both in front of the host vehicle and/or behind the host vehicle. The
host may survey its surroundings to determine if there is any other VMM-type equipment nearby.
At step 1306, the host may determine which discovered targets, both in front and in back, are the
closest and may sense / measure the actual separation distance between the closest target in front
and the closest target in the back. In some embodiments, the host may sense and compute
distances for vehicles beyond just the vehicles immediately to the front and back of the host. At
step 1308, the host VMM may continuously sense / calculate distances between the host vehicle
and the target vehicles. In some embodiments, the host may sense and compute distances for
vehicles beyond just the vehicles immediately to the front and back of the host.

[00099] At step 1310, the host (and perhaps other target vehicles) may transmit location and speed
information to the CTU, for example through the radio antenna. Additionally or alternatively, the
host VMM may transmit (and/or receive) location and speed information, for example through one
or more vehicle communication devices, to target vehicles / VMMs. At step 1312, the CTU and/or
CTU module inside the host VMM may calculate information, for example absolute and relative
location of the vehicles in the work gang, speed and direction of vehicles, separation distances
and/or safe distance violations. At step 1314, if the CTU and/or host VMM determines that
collision is imminent or prescribed safe distances are violated, the host VMM, for example via a
user interface, may notify the operator. For example, if the speed and direction information
violates preset separation criteria, one or more warning indicators and/or audible buzzers, alarms
and the like will activate. Additionally, the host VMM may communicate the violation to the CTU,
perhaps through the radio antenna. At step 1316, if the separation violation has been resolved, for
example by the movement of vehicles away from each other, the warning / notification indicator to
the operator may silence, and the host may resume monitoring for other potential violations by
continuously sensing nearby vehicles and computing separation distances (return to step 1308).
[000100] FIG. 14 depicts a flow diagram 1400 that shows exemplary steps in the operation
of a CAS, in accordance with one or more embodiments of the present disclosure. Specifically,

flow diagram 1400 shows exemplary steps illustrating how a CAS may determine distances
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between vehicles. Each vehicle in a work gang may include a GPS unit as well as other sensor
technologies such as UWB sensors.

[000101] At step 1402, a host may utilize its GPS unit to determine its absolute location and
speed (and perhaps direction of travel). At step 1404, the host may determine that it would benefit
from information from other non-GPS type sensors. For example, one or more vehicles in the
work gang may become unable to utilize the vehicle’s GPS unit. Vehicles may travel through
tunnels, mountains and developed areas that include structures that may prevent or reduce the
functionality of GPS-based technologies, resulting in the GPS signal being lost (the “dead
reckoning” situation). In these types of situations, the host may determine that other types of
sensors included in (or in communication with) the VMM may aid in determining the precise
location of vehicles. Even if the GPS signal is not lost, these other types of sensors may be used to
enhance the precision of the location information gathered with respect to a vehicle. At step 1406,
the host may utilize non-GPS sensors to determine relative location and speed information. The
host may utilize one or more vehicle communication devices. For example, the UWB unit may
determine separation distance and closing speed. The host may utilize components connected to
the VMM via component interfaces. For example, a Doppler radar or encoder wheel may
determine ground speed and direction of travel.

[000102] At step 1408, the host VMM and/or the CTU may compute separation distances
between the host and other vehicles. For example, the microprocessor in the CEM (a component of
the VMM) may compute the separation distance between the host and adjacent vehicles. In one
illustrative example, a maintenance vehicle (the host) is 40 feet long, and a TSM is installed 10 feet
behind the front of the vehicle. Another maintenance vehicle (the target) is also 40 feet long, and a
TSM is installed 30 forward from the back of the vehicle. If there is 50 feet between the front of
the host vehicle and the rear of the target vehicle, the CAS will measure a distance between the
TSMs of 90 feet (10 feet + 50 feet + 30 feet). The CAS may then perform calculations to
compensate for the placement of the TSMs relative to the front and rear of the vehicles. For
example, the CAS will subtract 10 feet and 30 feet (the respective distances between the each TSM
and the relevant ends of the vehicle) and determine a separation distance of 50 feet (90 feet — 10
feet — 30 feet).

[000103] At step 1410, the host VMM and/or the CTU may compare computed separation
distances to prescribed (safe) separation distances for the given vehicle speed / size. At step 1412,
the host VMM and/or the CTU may determine whether a collision is imminent and whether an
operator must be cautioned. The CAS may consider a variety of types of data and scenarios to

determine if a collision is imminent. For example, a separation distance of 40 feet may be
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acceptable when vehicles are traveling at 5 miles per hour, but if the vehicles are traveling at 20
miles per hour, an unsafe condition may exists and the operator will be notified with an audible and
visual alert. In another example, a vehicle that is far ahead may not pose a hazard, but one that is
directly ahead, and moving slower than the host vehicle may be a potential collision hazard. In
another example, two vehicles may have been creeping along the tracks at a separation distance of
100 feet, and then the vehicles speed up to reach another worksite. If the separation distance does
not increase with the increase in speed, the CAS may sound a warning or alarm.

[000104] Using various combinations of technologies (UWB, encoder modules, radar, etc.),
the CAS can monitor the precise relative location and speed of the vehicles in a work gang, and
determine whether a predetermined separation distance has been violated. The CAS may notify,
caution, and/or alarm vehicle operators and/or other railroad personnel (via audible and/or visual
indicators) when the separation distances between rail line vehicles becomes less than a specified
safe distance, which may indicated that a vehicle is approaching another vehicle and is within a
separation distance which may not be safe. The specified safe distance may be programmed by
trained service technicians.

[000105] Instead of sounding a “hard” alarm through visual and audible alarms when a
separation distance is violated, the CAS may utilize a “progressive” warning approach. In general,
as the relative spacing between potential alarm events decreases, the collision avoidance system
may increase the severity of the warning indication. For example, if a vehicle is on a collision
course but has not yet reached a hard threshold, the collision avoidance system may initiate a “soft”
alarm / notification initially, such as a short, quiet, visible-only or subdued alarm. The rate,
frequency, prominence and/or severity of the alarm may then increase as the vehicles get closer to
the hard alarm threshold (indicating a more critical threat condition).

[000106] The CAS may adjust its thresholds according to the speed of one or more vehicles.
This feature may be referred to as an “adaptive threshold” feature. The adaptive threshold feature
may allow for scaling of thresholds of the alarm / notification levels based upon the speed of the
immediate vehicle and the relative speed of the immediate vehicle and a vehicle that may collide
with the immediate vehicle. For example, when vehicles are traveling to a worksite, at a speed of
about 25 miles per hour for example, the expected separation distance may be about 300 to about
500 feet. In a scenario where a vehicle is at a worksite, moving slowly, the expected separation
distance may be smaller, for example about 40 to 50 feet.  The relative vehicle speed determines
how long we have to respond to the issue, and our vehicle speed determines how long the stopping

distance will be, which is non-linear.

-30-
Siemens EX1002
Page 69 of 213



Docket No. 24983US03

[000107] The CAS may also include an option, mode or switch whereby an operator or a
railroad foreman can temporarily deactivate / silence (for example via a user interface) the
separation warning / notification features of one or more vehicles. Once silenced, a warning /
notification may not repeat until the vehicle separation has again exceeded prescribed safe
distances, or, for example, the warning / notification may sound again after a defined period of time
if the separation distance violation has not been improved. This silencing feature may allow for
periodic, sanctioned violations of prescribed separation distances without alarms, buzzers and the
like becoming a nuisance to the operators. An operator may simply acknowledge that the violation
of the separation distance was deliberate and the notification may not repeat, until another violation
occurs for example. If the violation is not acknowledged, the notification / alarm may repeat
periodically.

[000108] In some situations, for example, a vehicle operator may be asked by his foreman to
temporarily violate the prescribed work separation distances, such as when vehicles come together
for a meeting. In this situation, vehicles will slowly approach other vehicles and stop close to other
vehicles, so that the work gang may be in a tight group. The operators can then dismount and walk
a short distance for a meeting. The collision avoidance system may be designed to accommodate
this tight-group situation without needlessly activating alarms, annoying railroad personnel and
causing nuisance false alarms, for example by detecting very slow-speed approaches. In some
examples, a deactivation may require an operator or a foreman to use a key, code, password or the
like to gain authorization to deactivate the warning features. This will prevent an accidental or
unauthorized deactivation that may lead to an accident where no warning was sounded. In other
examples, the collision avoidance system may automatically reactivate the separation warning
features after a certain amount of time, or when the vehicles separate a certain distance (or satisfy a
certain distance/speed ratio), so that the system remains in an active tracking and warning mode
when the vehicles are working or traveling.

[000109] FIG. 15 depicts a flow diagram 1500 that shows exemplary steps in the operation
of a CAS, in accordance with one or more embodiments of the present disclosure. Specifically,
flow diagram 1500 shows exemplary steps in the operation of a progressive / graduated warning
system. In some embodiments, the CAS may utilize a progressive /graduated warning approach
that utilizes classes of warnings and/or notifications. The CAS may start by initiating one class of
warning, and then escalate to a more severe class of warning if certain distance / speed
measurements violate certain thresholds. Separation distances for progressive / graduated
thresholds may be based upon vehicle stopping distance test results as explained elsewhere herein.

With regard to the following descriptions, it should be understood that a reference to the CAS or

-31-
Siemens EX1002
Page 70 of 213



Docket No. 24983US03

the VMM or the CTU performing a calculation, making a determination, generating a
warning/alarm, or other events may actually be performed and/or generated by one or more
components within the CAS, VMM and/or CTU.

[000110] At step 1502, the CAS system may determine that a certain distance / speed
measurements violate one or more certain preliminary thresholds. At step 1504, the CAS generates
a first class of warning. In one example, the first class of warning may be labeled as a
“notification.” In certain situations, it may not be dangerous to violate preliminary thresholds (for
example, in the case of work vehicles congregating for a meeting), and thus notifications may be
designed to allow operators to ignore / silence them. At step 1506, the CAS may accept input from
an operator regarding whether the operator wants to silence the notification. For example, an
operator could indicate an “acknowledge” choice via a button, touch screen or the like. At step
1508, if the operator chooses to silence / acknowledge the notification, this may silence the
notification once, at least until a violation that leads to a notification reoccurs. Notifications may
be auto ignored in certain situations, for example, if vehicles are moving very slowly.
Notifications may be less prominent than other classes of warnings. For example, notifications
may display on a screen on the user interface, and may initiate a short sound, without being too
annoying or distracting to the operator.

[000111] At step 1510, the CAS system may determine that a certain distance / speed
measurements violate certain intermediate thresholds, thresholds that the CAS system has
determined present a higher risk of collision. At step 1512, the CAS may generate a second class
of warning. In one example, the second class of warning may be labeled as a *“caution” warning.
In certain situations, it may not be dangerous to violate these intermediate thresholds, at least
momentarily, and thus notifications may be designed to allow operators to ignore / silence them
momentarily. At step 1514, the CAS may accept input from an operator regarding whether the
operator wants to silence the caution. At step 1516, silenced caution warnings may reinitiate
quickly if silenced, unless the situation that led to the caution warning is remedied. Caution
warnings may be more prominent than notifications but may be less prominent than other more
severe classes of warnings. For example, caution warnings may display on a screen on the user
interface in a more prominent manner than notifications, such as by blinking, taking up more of the
user interface screen, etc. Caution warnings may initiate a louder sound than notifications, but may
be designed to avoid being too annoying or distracting to the operator.

[000112] At step 1518, the CAS system may determine that certain distance / speed
measurements violate certain critical thresholds, thresholds that the CAS system has determined

present a high risk of collision and require immediate correction. At step 1520, the CAS may
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generate a third class of warning. In one example, the third class of warning may be labeled as an
“alarm” warning. In certain situations, it may be dangerous to violate these critical thresholds, and
thus alarms may be designed to prevent operators from ignoring / silencing them. Caution
warnings may be designed to get the attention of an operator very quickly, for example by being
prominent, loud, frequent, bright and the like. For example, alarms may display on a screen on the
user interface in a very prominent manner, such as by blinking, taking up the entire user interface
screen, etc. Alarms may initiate a loud sound, and may be designed to be annoying and/or
attention getting in order to force the operator to take steps to remedy the situation. Once the
operator takes steps to remedy the situation, the warnings may scale back from “alarm” to
“caution” to “notification” classification and/or may stop completely.

[000113] The progressive / graduated warning system described in relation to FIG. 15 may
utilize an “adaptive threshold” feature, whereby one or more thresholds (for example the
preliminary, intermediate and critical thresholds) may be modified depending on the speed of one
or more vehicles. The adaptive threshold feature may allow for scaling of thresholds of the alarm /
notification levels based upon the speed of the immediate vehicle and the relative speed of the
immediate vehicle and a vehicle that may collide with the immediate vehicle.

[000114] As explained above, the maintenance vehicles often work in work gangs
comprising a plurality of vehicles, for example, a group of between four and forty vehicles, and the
collision avoidance system is capable of tracking each vehicle that is part of the work gang. In
some embodiments of the present technology, however, a single collision avoidance system may be
responsible for tracking vehicles that are part of more than one work gang. For example, the
collision avoidance system may track group A and group B. A collision avoidance system may be
designed to distinguish between multiple work gangs so that the collision avoidance system can
determine which vehicles are on the same track. In the event that maintenance vehicles are on two
closely-located parallel tracks, it may be difficult for the collision avoidance system to determine
which vehicles are on the same track and thus present real collision risks. The CAS may be
adapted and/or programmed to handle work group designations / associations in order to limit
unwanted detections of other maintenance vehicles on adjacent tracks.

[000115] In some embodiments, the VMMSs and/or the CTU may include a switch, button,
touch screen or the like that may be adapted to allow an operator to select from multiple group
associations. All maintenance vehicles on a single track, for example, may set their switch, button,
touch screen or the like to select the same group association / setting, and vehicles on a second
parallel or other close but separate track may select a different group association / setting.  The

collision avoidance system may be adapted to ignore (or distinguish) the vehicles on the other
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tracks (vehicles with an alternate group association / setting), when tracking vehicles within a
target group. For example, the work group selections / associations may allow the VMMs / CTU to
only notify or alarm an operator when a separation distance violation is detected with other
vehicles on the same track / rail. In some embodiments, the CAS may calculate the locations of
vehicles using GPS data (or data from other positioning components) and may determine vector
locations of such vehicles from which a reasonable calculation of track location can be determined.
Other vehicles on an alternate vector could be dismissed by the collision avoidance system when
tracking vehicles within a target group.

[000116] In some embodiments of the present disclosure, the CAS may include a stopping
distance calibration feature and/or may perform a stopping distance calibration method. The
stopping distance calibration feature/method may determine how quickly a rail line vehicle can
stop under current conditions. For example, during a maintenance project, the work gang generally
performs a stopping distance test (for example, at the beginning of each work day) where a vehicle
is run at a speed (for example, 25 miles per hour) and then the vehicle’s brakes may be engaged
and a distance may be measured from the point where the brakes were engaged to the point where
the vehicle comes to a stop. This distance may be referred to as the “stopping distance.” If the
weather changes and the tracks become wet (or dry), a similar stopping distance test may be
performed again, and a new distance measured.

[000117] After the stopping distance is measured, the CAS may calculate various safety
metrics based on the stopping distance. For example, a safe following distance between vehicles
may be adjusted according to the stopping distance. In some embodiments, the collision avoidance
system may maintain minimum/default metrics and then adjust the metrics if necessary based on
the stopping distance. For example, a minimum/default following distance may be maintained in
all situations, and the following distance may be adjusted upwards (extended) if the stopping
distance is relatively high. The stopping distance may be used in conjunction with an adaptive
threshold feature of a progressive / graduated warning system as described above. For example,
one or more safe separation distance thresholds (for example preliminary, intermediate and critical
thresholds) may be modified depending on the stopping distance. The adaptive threshold feature
may allow for scaling of thresholds of the alarm / notification levels based upon the stopping
distance. In one example, one or more alarm thresholds may be made more strict if the stopping
distance is too high, resulting in earlier alarms, for example to allow sufficient time to stop under
the current conditions.

[000118] The CAS may include an automatic / real-time stopping distance calibration

feature that, when triggered, may automatically calculate the stopping distance using information
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from the vehicle mounted module’s GPS unit and/or inertial measurement unit (for example an
accelerometer or a gyroscope). The new following distance will then be automatically calculated
and utilized automatically as the collision avoidance system monitors for proper vehicle separation
distance.

[000119] The CAS may create and/or maintain one or more logs of events that occur during
the operation of the collision avoidance system. 'The individual VMMs may log information
regarding the vehicle on which the vehicle mounted module is mounted. The CTU may also log
information regarding the several vehicles in the work gang that the CTU tracks. Saved logs may
be downloadable by an authorized person, for example via a cable or a wireless connection to a
laptop computer or via an interface card. The amount of log data and time periods of data may be
adjustable. Each log entry may be stamped with various types of information, for example the time
and duration of the event occurrence, an ID, speed and location of the vehicle and the nature of the
event. The collision avoidance system may also log information from a vehicle mounted module’s
inertial measurement unit (for example an accelerometer or a gyroscope) and/or other shock and
impact sensors mounted on a vehicle to record significant impact data related to an incident. All
warnings and alarms may be logged as well. Detailed log information may allow railroad
personnel to reconstruct the details of an incident. The CAS may allow for logging of vehicle
positioning over time using GPS satellite data. This feature allows long term tracking of vehicle
location and activities. The CAS may allow for logging of data related to one or more stopping
distance calibration tests, for example routine / daily stopping distance calibration tests and/or
automatic / real-time stopping distance calibration tests.

[000120] In some embodiments of the present disclosure, the collision avoidance system
may include the ability to monitor worker presence around machines so that a worker or foreman
may be alerted if a worker is standing in an unsafe location. For example, if a worker is standing
on the tracks near a vehicle as another vehicle approaches and violates a predetermined separation
criteria, the worker and the foreman may be alerted, and perhaps emergency brakes may be
activated. The collision avoidance system may monitor the workers by communicating with a
communication device that is located on the worker, for example attached to the worker’s badge.
In one example, the communication device may be an RFID device. In another example, the
communication device may be a UWB device, for example a subset of a UWB ranging system that
includes components, some that are located on vehicles and some components that are located on
workers.

[000121] A communication device located on a worker may communicate with one or more

components located in one or more vehicle mounted modules, and/or it may communicate with a
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central ftracking unit in a discrete housing. For example, if the communication device
communicates with a vehicle mounted module, the vehicle mounted module may determine the
orientation and distance of the worker in relation to the vehicle.

[000122] In some embodiments of the present disclosure, the collision avoidance system
may utilize the concepts described herein to monitor the “vehicle stretch” of a train that includes
several cars. As a train starts, stops and changes speed, the “play” in the couplings between the
cars may allow the total length of the train to change. For example, if the train starts to slow down,
the cars may compact closer to each other as the couplings lock more closely, and the overall
length of the train may decrease. The opposite may occur if the train begins to accelerate, for
example. Vehicle stretch is an important concept because it may be a measure of efficiency in the
vehicle. Stretching and compacting of the vehicles wastes energy, and if the stretch of a vehicle
can be monitored, the vehicle may be designed to reduce stretch. The collision avoidance system
technologies described herein, for example the UWB technology and other close proximity sensing
technologies, may be used to monitor distance between train cars, and then calculations can be
made in the collision avoidance system to determine vehicle stretch.

[000123] In some embodiments of the present disclosure, the collision avoidance system
may monitor, nationwide, locations and speeds of vehicles, equipment and/or workers equipped
with collision avoidance system technology. For example, this may allow a central railroad office
to monitor several work projects that are underway at several different locations throughout the
country.

[000124] In some embodiments of the present disclosure, the collision avoidance system
may have the ability to interface with rail line crossing technology to control gates while the
vehicles work under the surveillance of the collision avoidance system. For example, if the
collision avoidance system and the crossing technology were engineered by the same company,
group or firm, the interface may be seamless.

[000125] Regarding the benefits of the collision avoidance system, in addition to the benefits
already described in this disclosure, the following describes further benefits of one or more
embodiments of the present technology. It is to be understood that the described benefits are not
limitations or requirements, and some embodiments may omit one or more of the described
benefits. In some embodiments, a benefit of the collision avoidance system may be that it is
implemented as a supplement to existing safety procedures and devices already established for
railroad maintenance vehicles and personnel. Alternatively, the collision avoidance system may be

implemented as a primary (and perhaps the sole) collision avoidance and safety system.
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[000126] Other benefits of the collision avoidance system can be realized when the collision
avoidance system is compared to a single-sensor collision avoidance technology. Single sensor
technologies do not work well when the work environment includes environmental and physical
limitations. In addition to the complexities of tracking vehicles that travel through tunnels,
mountains, building and the like, tracking vehicles can also become more complex when the
vehicles travel or operate around curves or when the vehicles operate at night or during rain, snow
and fog. Curves and other weather conditions create complex sensing environments that render
single sensor technologies and/or strictly line-of-sight technologies inadequate. The multi-sensor
approach of the collision avoidance system described above, allows for precise tracking of vehicles
in these situations.

[000127] Another benefit of the collision avoidance system is that railroad companies can
use the collision avoidance system to maintain an efficiently running railroad. For example, when
an accident occurs in a remote area with single track, it may take days to re-open track after an
accident. If the railroad companies can avoid more collisions and keep the tracks open, users of the
railroad can make more efficient use of the railroad. A related benefit is that the collision
avoidance system can significantly reduce the cost of running a railroad. Not only will the
collision avoidance system help the railroad reduce the number of accidents, but the collision
avoidance system logging functionality will give the railroads the ability to store data regarding
accidents. This information may be used to alleviate rail payouts in the event of worker liability.
[000128] Although the present disclosure describes a collision avoidance system that may be
applied to a work gang of railroad vehicles, the technology and the concepts described herein may
be utilized in other vehicles, applications and/or industries, for example, in industries where
spacing, location and status is important. Some industries that may utilize the concepts described
herein are (1) the construction industry, (2) the mining industry, (3) the airport industry,
specifically on airport tarmacs.

[000129] In some alterative implementations of the present disclosure, the function or
functions illustrated in the blocks or symbols of a block diagram or flowchart may occur out of the
order noted in the figures, and/or may include more or less steps than are shown in the figures. For
example in some cases two blocks or symbols shown in succession may be executed substantially
concurrently or the blocks may sometimes be executed in the reverse order depending upon the
functionality involved.

[000130] One or more embodiments of the present disclosure may be realized in hardware,
software, or a combination of hardware and software. The present disclosure may be realized in a

centralized fashion in at least one machine, computer and/or data processing system; or in a
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distributed fashion where different elements are spread across several interconnected machines,
computers and/or data processing systems. Any kind of machine, computer and/or data processing
system or other apparatus adapted for carrying out the methods described herein is suited. A
typical combination of hardware and software may be a general-purpose computer system with a
computer program that, when being loaded and executed, controls the computer system such that it
carries out the methods and techniques described herein.

[000131] Some embodiments of the present disclosure may provide a non-transitory
machine and/or computer-readable storage and/or media, having stored thereon, a machine code
and/or a computer program having at least one code section executable by a machine, computer
and/or data processing system, thereby causing the machine, computer and/or data processing
system to perform the steps as described herein. One example of a data processing system is a
general purpose computer.

[000132] Some embodiments of the present disclosure may also be embedded in a computer
program product, which comprises all the features enabling the implementation of the methods
described herein, and which when loaded in a computer system is able to carry out these methods.
Computer program in the present context means any expression, in any language, code or notation,
of a set of instructions intended to cause a system having an information processing capability to
perform a particular function either directly or after either or both of the following: a) conversion
to another language, code or notation; b) reproduction in a different material form.

[000133] In the present specification, use of the singular includes the plural except where
specifically indicated. In the present specification, any of the functions recited herein may be
performed by one or more means for performing such functions. The present systems and methods
may include various means, modules, code segments, computer programs and/or software for
performing one or more of the steps or actions described in this specification. It is expressly
contemplated and disclosed that the present specification provides a written description for claims
comprising such means, modules, steps, code segments, computer programs and/or software.
[000134] The description of the different advantageous embodiments has been presented for
purposes of illustration and description and is not intended to be exhaustive or limited to the
embodiments in the form disclosed. Many modifications and variations will be apparent to those
of ordinary skill in the art. Further different advantageous embodiments may provide different
advantages as compared to other advantageous embodiments. The embodiment or embodiments
selected are chosen and described in order to best explain the principles of the embodiments the
practical application and to enable others of ordinary skill in the art to understand the disclosure for

various embodiments with various modifications as are suited to the particular use contemplated.
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CLAIMS

1. A collision avoidance system comprising:

a first vehicle mounted module mounted on a first rail vehicle, the first vehicle
mounted module comprising:

a first transponder sensor module adapted to send and receive data wirelessly, the
first transponder sensor module comprising a first radio communication unit and a first
antenna;

a first control electronics module comprising a first processor in communication
with at least the first transponder sensor module;

a first user interface module including a first user interface, the first user interface
adapted to provide rail vehicle information to a vehicle operator and to receive input from
the vehicle operator;

a second vehicle mounted module mounted on a second rail vehicle, the second
vehicle mounted module comprising:

a second transponder sensor module adapted to send and receive data wirelessly,
the second transponder sensor module comprising a second radio communication unit and
a second antenna;

a second control electronics module comprising a second processor in
communication with at least the second transponder sensor module;

a second user interface module including a second user interface, the second user
interface adapted to provide rail vehicle information to the vehicle operator and to receive

input from the vehicle operator;
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wherein the first vehicle mounted module is adapted to communicate with the
second vehicle mounted module mounted on the second rail vehicle; and

wherein the first vehicle mounted module and the second vehicle mounted module
are adapted to apply a time of flight technique to determine a separation distance between

the first rail vehicle and the second rail vehicle.

2. The collision avoidance system of claim 1, further comprising:
a central tracking unit in communication with the first vehicle mounted module and
the second vehicle mounted module, wherein the central tracking unit is adapted to track
the location of the first vehicle mounted module and the location of the second vehicle

mounted module.

3. The collision avoidance system of claim 2,
wherein the central tracking unit is distributed among at least the first rail vehicle
and the second rail vehicle, wherein the first vehicle mounted module comprises a first

central tracking unit component.

4. The collision avoidance system of claim 2,

wherein the central tracking unit is located in a discreet housing.

5. The collision avoidance system of claim 1,
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wherein the first vehicle mounted module further comprises a first auxiliary
transponder sensor module, the first auxiliary transponder sensor module mounted on the

first rail vehicle with a first offset with respect to the first transponder sensor module.

6. The collision avoidance system of claim 5,
wherein the first auxiliary transponder sensor module comprises a first auxiliary
antenna, the first auxiliary antenna being connected to at least one of the first radio
communication unit or the first auxiliary radio communication unit, and
wherein the first auxiliary antenna is mounted on the first rail vehicle with a first

offset with respect to the first antenna.

7. The collision avoidance system of claim 1,
wherein the first vehicle mounted module further comprises a first global
positioning system unit, the global positioning system unit operable to receive information
from one or more satellites to determine an absolute position of the first rail vehicle, and
Wherein the first global positioning system unit is in communication with the first

control electronics module.

8. The collision avoidance system of claim 7,
wherein the first vehicle mounted module receives information generated by the
first global positioning system unit and the first radio communication unit to determine

whether one or more vehicle separation criteria are violated, and
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wherein the first vehicle mounted module generates a warning signal when one or

more vehicle separation criteria are violated.

9. The collision avoidance system of claim 1,
wherein the first vehicle mounted module is adapted to execute a progressive
warning signal if one or more vehicle separation criteria are violated, and
wherein the progressive warning signal increases in at least one of signal rate,
signal frequency, single prominence, signal volume, or signal severity as the violation of

the vehicle separation criteria approaches or extends beyond a vehicle separation threshold.

10. The collision avoidance system of claim 1,
wherein the first vehicle mounted module executes an adaptive threshold feature
that modifies one or more vehicle separation thresholds based on the speed of the first rail

vehicle and the speed of the second rail vehicle.

11. The collision avoidance system of claim 1, further comprising:
at least a first ground speed detection module operable to determine the speed of
the rail vehicle, wherein the first vehicle mounted module communicates with at least the

first ground speed detection module.
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12. The collision avoidance system of claim 1, further comprising:
a first intertial measurement unit in communication with at least the first control
electronics module, the first intertial measurement unit being adapted to detect changes in

the speed of the first rail vehicle.

13. The collision avoidance system of claim 12, wherein the first intertial measurement

unit comprises at least one of an accelerometer or a gyroscope.

14. The collision avoidance system of claim 1, wherein the first radio communication

unit is adapted to transmit and receive signals with varying center frequencies.

15. The collision avoidance system of claim 1,
wherein the first vehicle mounted module is adapted to execute a stopping distance
calibration feature to determine a measured stopping distance under existing conditions,
and
wherein the measured stopping distance is the distance between a first location of
the first rail vehicle when brakes are engaged and a second location where the first rail

vehicle comes to a stop under the existing conditions.

16. The collision avoidance system of claim 15,
wherein the first vehicle mounted module executes a progressive warning signal if

one or more vehicle separation criteria are violated;
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wherein the progressive warning signal increases in at least one of signal rate,
signal frequency, single prominence, signal volume, or signal severity as the violation of
the vehicle separation criteria approaches or extends beyond a vehicle separation threshold;
and

wherein the first vehicle mounted module executes an adaptive threshold feature
that modifies one or more vehicle separation thresholds based on the measured stopping

distance.

17. A rail vehicle module mountable on a first rail vehicle, the module comprising:

a transponder sensor module comprising:

a radio communication unit adapted to employ time of flight techniques to detect a
separation distance between the first rail vehicle and a second vehicle;

a wireless communications antenna adapted to send and receive data representing
the separation distance over the air;

a global positioning system unit operable to receive information from one or more
satellites to determine an absolute position of the first rail vehicle;

a control electronics module comprising a processor in communication with the
transponder sensor module;

a user interface module including a user interface adapted to provide rail vehicle

information to a vehicle operator and to receive input from the vehicle operator;

-44-
Siemens EX1002
Page 83 of 213



Docket No. 24983US03

wherein the rail vehicle module communicates with a second rail vehicle module
mountable on the second vehicle to detect a separation distance between the first rail

vehicle and the second vehicle.

18. The rail vehicle module mountable on a first rail vehicle of claim 17, further
comprising:
a second wireless communications antenna mounted on the first rail vehicle,
wherein said second wireless communications antenna is mounted on the first rail
vehicle at an offset from the wireless communications antenna; and
wherein the rail vehicle module is adapted to receive calibration information related
to the length of the rail vehicle, the mounting location of the first wireless communications

antenna, and the mounting location of the second wireless communications antenna.

19. The rail vehicle module mountable on a first rail vehicle of claim 17,

wherein the rail vehicle module is adapted to utilize information generated by the
radio communications unit and the global positioning system unit to determine whether
one or more vehicle separation criteria are violated, and

wherein the rail vehicle module is further adapted to generate a progressive
warning signal if one or more vehicle separation criteria are violated, and

wherein the progressive warning signal increases in at least one of signal rate,
signal frequency, signal prominence, signal volume, or signal severity as the violation of

the vehicle separation criteria approaches or extends beyond a vehicle separation threshold.
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20. The rail vehicle module mountable on a first rail vehicle of claim 18, further
comprising a first central tracking unit component, wherein the first central tracking
unit component is in communication with a second central tracking unit component

mounted on the second rail vehicle.
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ABSTRACT

A collision avoidance system (CAS) is described that includes one or more sensor
technologies, including, for example, an Ultra Wideband (UWB) sensing technology. The
collision avoidance system is designed to reliably track the location and speed of vehicles and the
distance between vehicles over a wide variety of track and terrain. The collision avoidance system
may utilize information from a variety of sensor technologies to determine whether one or more

vehicles violate speed and/or separation criteria, and may generate a warning.
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whether operator must be warned)

Fig. 14

Host VMM and/or CTU determines |/1412
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(second class of warning)
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reinitiates quickly unless remedied
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Escalation

Escalation

violates critical threshhold(s)

'

CAS generates an alarm

Fi 15 (third class“of warning) Reset /
g " , Remedied
operator unable to silence

(unless reset)

CAS determines distance / speed |/151 8
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PTO/AIA/O1 (06-12)

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

U.8. 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.

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

APPLICATION DATA SHEET (37 CFR 1.76)

Titleof | COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

Invention

MHM DOCKET NO. 24983US03

As the below named inventor, | hereby declare that:

This declaration I
is directed to: The attached application, or

I:I 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 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

Inventor: RIChard C. Carlson Date (Optional) : 4»/5/ ,Cl._

Signature: /// A /( / / A

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIA01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 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 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: 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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PTO/AIA01 (06-12)

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 persans are required to respond to 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)

Titte of | COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

Invention

MHM DOCKET NO. 24983US03

As the below named inventor, | hereby declare that:

This declaration C ot
is directed to: 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.

i 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 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

inventor: KUI 'A,‘ Qynther Date (Optional) : Y10~ 25 /Yy

Signature: ﬂ/ﬂ

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIA01 form for each additional inventor.

This collection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required fo 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 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: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. .

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/AIAIO1 (06-12)

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

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

Under the Paperwark Reduction Act of 1995, no persons are required to respond to 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)

Titleof | COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

Invention

MHM DOCKET NO. 24983US03

As the below named inventor, | hereby declare that:

This declaration A
is directed to: 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 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

inventor: Marc W. Cygnus Date (Optional) : L(L“ (o-1%
Signature: /M/(\O‘-’\ W G‘/c‘?’k_—-—

Note: An application data sheet (PTO/AIA/14 or equivalent), including naming the entire inventive entity, must accompany this form.
Use an additional PTO/SB/AIA01 form for each additional inventor. )

This callection of information is required by 35 U.S.C. 115 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 fo process) an application. Confidentiality is governed by 35 U.8.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 compleate this form and/or suggeslions 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-PT0-9199 and selact option 2.
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PTO/AIA/14 (12-13)
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 persoens are required to respond to a collection of information unless it contains a valid CMB control number.

) ) Attorney Docket Number | 24983US03
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

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 () NonUS Residency () Active US Military Service

City | Village of Lakewood State/Province IL Country of Residence i | US

Mailing Address of Inventor:

Address 1 7990 Dunhill Drive

Address 2

City Village of Lakewood | 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 i | US

Mailing Address of Inventor:

Address 1 2312 Prarie 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, Cygnus

Residence Information (Select One) (¢ US Residency () Non US Residency () Active US Military Service
Siemens EX1T002
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PTO/AIA/14 (12-13)

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 contains a valid OMB control number.

Attorney Docket Number | 24983US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

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

Mailing Address of Inventor:

Address 1 214 North Lakeshore Drive

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 234486

Email Address | AddEmail |  [Remove Email

Application Information:

Title of the Invention COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

Attorney Docket Number| 24983US03 Small Entity Status Claimed

Application Type Nonprovisional

Subject Matter

Total Number of Drawing Sheets (if any) 15 Suggested Figure for Publication {if any) | 2

Filing By Reference:

Only compete this section when filing an application by reference under 35 US.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 previcusly 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. I hereby request that the attached application not be published under
[] 35U.S5.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 international agreement, that requires

publication at eighteen months after filing. Siemens EX1002
Page 106 of 213

EFS Web 2.2.10



PTO/AIA/14 (12-13)

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 contains a valid OMB control number.

Application Data Sh

eet 37 CFR 1.76

Attorney Docket Number

24983U803

Application Number

Title of Invention

COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

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:

(e) 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 US.C. 119(g), 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 US.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)

Continuation of

13474428

2012-05-17

Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Claims benefit of provisional

61598750

2012-02-14

Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Claims benefit of provisional

61627697

2011-10-17

Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Claims benefit of provisional

61519201

2011-05-18

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

Add

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) lthe 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 hy 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 ig%? CanI% B?{%&)

m
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PTO/AIA/14 (12-13)

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 contains a valid OMB control number.

Attorney Docket Number | 24983US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

| Remove I

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

Statement under 37 CFR 1.55 or 1.78 for AIA (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 cr 1.78, this application, with a filing date on 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.

Siemens FX1002
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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 contains a valid OMB control number.

Attorney Docket Number | 24983US03

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

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 {assignhee, 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 he

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 authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventaor :

If the Applicant is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information:

Address 1

Address 2

City State/Province
Country | Postal Code
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 Office.

Assignee 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

Sremens EXT002
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PTO/AIA/14 (12-13)

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 contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

24983U803

Application Number

Title of Invention

COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

selecting the Add button.

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

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 v

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 |/Stephen M. Wurth/ Date (YYYY-MM-DD)| 2014-04-15
First Name | Stephen M. Last Name Wurth Registration Number | 69796
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 35 U.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 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.

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.5.C. 2(b)(2); (2) furnishing of the information sclicited 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.S5.C. 552)
and the Privacy Act (& 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, 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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A 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 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.
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Electronic Acknowledgement Receipt

EFSID: 18772247
Application Number: 14252987
International Application Number:
Confirmation Number: 5638

Title of Invention:

COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

First Named Inventor/Applicant Name:

Richard C. Carlson

Customer Number:

23446

Filer:

Stephen M. Wurth/Julia Villarreal

Filer Authorized By:

Stephen M. Wurth

Attorney Docket Number: 24983US03
Receipt Date: 15-APR-2014
Filing Date:
Time Stamp: 18:37:58

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
24983US03_Application_Data_| 1561376
1 Application Data Sheet Sheet_AlA-0014_Date_Correcti no 7
on.pdf 43e2d60db9802dlbfdeactdfb3eedd27bds
14b5ca

Warnings:

Information:
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Total Files Size (in bytes):| 1561376

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: 14252087 Document Date: 04/15/2014

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/).
e 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 14/252,987
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
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A 300 N/A
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A 360 N/A
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= 40 = 0.00 OR
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 2 minus 3 = 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR =
% Independent * Minus | *** = = OR =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSIND CLAIMS
14/252,987 04/15/2014 3661 730 249830503 20 2
CONFIRMATION NO. 5638
23446 FILING RECEIPT
MCANDREWS HELD & MALLOY, LTD
500 WEST MADISON STREET LT A
SUITE 3400 000000068193467

CHICAGO, IL 60661
Date Mailed: 05/05/2014

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 Lakewood, IL;
Kurt A. Gunther, Round Lake Heights, IL;
Marc W. Cygnus, Mundelein, IL;
Applicant(s)
Richard C. Carlson, Village of Lakewood, IL;
Kurt A. Gunther, Round Lake Heights, IL;
Marc W. Cygnus, Mundelein, IL;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 13/474,428 05/17/2012

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: 05/01/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/252,987

Projected Publication Date: 08/14/2014

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **
page 1 of 3
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Title
COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES
Preliminary Class
701
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

Siemens EX1002
Page 117 of 213



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

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY. DOCKET NO/TITLE |
14/252,987 04/15/2014 Richard C. Carlson 24983US03
CONFIRMATION NO. 5638

23446 IMPROPER CPOA LETTER
MCANDREWS HELD & MALLOY, LTD
500 WEST MADISON STREET LR R
SUITE 3400 000000068193587
CHICAGO, IL 60661 Date Mailed: 05/05/2014

NOTICE REGARDING POWER OF ATTORNEY

This is in response to the power of attorney filed 04/15/2014. The power of attorney in this application is not
accepted for the reason(s) listed below:

* The power of attorney has not been accepted because the party who is giving power has not been identified.
Power of attorney may only be signed by the applicant for patent (37 CFR 1.42) or the patent owner. A party
who is not the applicant must become the applicant in accordance with 37 CFR 1.46(c) and appoint any power
of attorney in compliance with 37 CFR 3.71 and 3.73. For a reissue application, reexamination proceeding,
or supplemental examination proceeding, a patent owner who was not the applicant under 37 CFR 1.46 must
appoint any power of attorney in compliance with 37 CFR 3.71 and 3.73. See 37 CFR 1.32(b)(4).

leruga/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/252,987 04/15/2014 Richard C. Carlson 24983US03
CONFIRMATION NO. 5638
23446 IMPROPER CFR REQUEST
MCANDREWS HELD & MALLQY, LTD
500 WEST MADISON STREET LR R
SUITE 3400 000000068193817

CHICAGO, IL 60661
Date Mailed: 05/05/2014

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT

Continuity, Priority Claims, Petitions, and Non-Publication Requests

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request
because:

+ The priority or continuity claim has not been entered because it was not filed during the required time period.

Applicant may wish to consider filing a petition to accept an unintentionally delayed claim for priority. See 37
CFR 1.55 or 1.78.

Power of Attorney, Claims, Fees, System Limitations, and Miscellaneous

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request
because:

» Any request to correct or update the name of the applicant must include an application data sheet (ADS)
in compliance with 37 CFR 1.76 specifying the correct or updated name of the applicant in the applicant
information section. Any request to change the applicant after an original applicant has been specified under
37 CFR 1.46(b) must include a new ADS in compliance with 37 CFR 1.76 specifying the applicant in the
applicant information section and comply with 37 CFR 3.71 and 3.73. See 37 CFR 1.46(c).

leruga/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PTO/AIA/80 (07-12)

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:

gaRctitioners associated with Customer Number: 2 3 , 4 4 6

l:l 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) Iin 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:

EI The address assoclated with Customer Number: 2 3 4 46
’
OR

l 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 individual whose signature angﬂtle Is sup/)p}led below is authorized to act on behalf of the assignee

Signature /// A /<-/ /Q/ M Date 55~ (4

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. Confldentlality 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: 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.
Siemens EX1002
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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 0f1995, no persons arerequired to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
Metrom Rail, LLC

Applicant/Patent Owner:

Application No./Patent No.: 14/252,987 Filed/Issue Date: April 15,2014

Titleq: COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

Metrom Rail, LLC . a Limited Liability Company

(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):

|_| 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.

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

1. From: Richard C. Carlson, Kurt A. Gunther and Marc W. Cygnus To: Metrom Rail, LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 028233 , Frame 0175 , 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 by37 CFR3.73(b). The information is required toobtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentialityis governed by35 U.S.C. 122and 37 CFR1.11 and1.14. Thiscollection is estimated to take 12 minutes to complete, including
gathering, preparing, and submittingthe 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 tothe 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-PT0-9199 and select optSiQn 2. EX1002
lemens
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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.

3. From:

4. From:

5. From:

6. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:

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

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

To:

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

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

To:

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

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

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).

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.

/Stephen M. Wurth/ May 12, 2014

Signhature

Date

Stephen M. Wurth 69796

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

The informationprovided 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 informationin 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 InternationalApplication 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, arecord 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 thissystem 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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Electronic Acknowledgement Receipt

EFSID: 19009207
Application Number: 14252987
International Application Number:
Confirmation Number: 5638

Title of Invention:

COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

First Named Inventor/Applicant Name:

Richard C. Carlson

Customer Number:

23446

Filer:

Stephen M. Wurth/Julia Villarreal

Filer Authorized By:

Stephen M. Wurth

Attorney Docket Number: 24983US03
Receipt Date: 12-MAY-2014
Filing Date: 15-APR-2014
Time Stamp: 18:43:28

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:

D t . . File Size(Byt Multi P
ocumen Document Description File Name ile Size( y es)/ u I. . ages
Number Message Digest | Part/.zip| (ifappl.)

24983US03_R t_Updated 22458
1 Request for Corrected Filing Receipt >Us_hequest_pdate no 2
_Filing_Receipt.pdf
<9bb313739eb193e80fad92344ba927883]
c1d15
Warnings:

Information:

Siemens EX1002

Page 125 of 213




24983US03_Application_Data_| 04885
. Sheet_AIA-0014_Supplemental
2 Application Data Sheet _with_Corrections_As_Filed_5_| T no /
e2e2929ch%b8b8i 2441cb89980a85636
12_2014.pdf bfdo3e
Warnings:
Information:
This is notan USPTO supplied ADS fillable form
166113

24983US03_POA_General_Assi
3 Power of Attorney gnee_AIA-80.pdf no 1

¢30d3f7d15b56b302dd7 1bab0e7565e129
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Warnings:

Information:

119036
4 Assignee showing of ownership per37 | 24983US03_373c_Statement_A| no 3
CFR3.73. IA-96.pdf
2d19a6ae2f114d1a692bd683ac2e4405¢eec

cded?
Warnings:
Information:

Total Files Size (in bytes); 402492

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 No. 24983US03

In The Application Of:
Richard C. Carlson

Serial No.: 14/252,987

Filed: April 15,2014

For: COLLISION AVOIDANCE
FOR RAIL LINE VEHICLES

Examiner: TBD

Group Art Unit: TBD

Confirmation No.: 5638

SYSTEM

Electronically Filed on May 12, 2014

REQUEST FOR A CORRECTED FILING RECEIPT

Commissioner for Patents
P. O. Box 1450
Alexandria, VA 22313-1450

Sir:

Applicant respectfully requests that the filing receipt for the above-identified case be

corrected as follows.

In the section entitled “Applicant Information, Applicant 17, please add as follows:

Assignee and the “Organization Name” Metrom Rail, LLC with “Mailing Address Information

For Applicant” as follows:
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Application No. 14/252,987
Attorney Docket No. 24983US03

“Address 17 244 Telser Road; the “City” Lake Zurich, the “State/Province” IL, the “Country”

US, “Postal Code™ 60047, “Phone Number” 855-943-8726, “Fax Number” 224-667-4997 , and

the “Email Address”™ rick.carlson @metrom-rail.com.

A Supplemental Application Data Sheet, reflecting the corrected address for Applicant 1

is being re-submitted herewith.

Correction of this error by issuing an updated filing receipt is respectfully requested.

The Commissioner is hereby authorized to charge any additional fee which may be

required, or credit any overpayment to Deposit Account No. 13-0017.

Date: May 12, 2014

McAndrews, Held & Malloy, Ltd.
500 West Madison Street, 34th Floor
Chicago, Illinois 60661

(312) 775-8000

Respectfully submitted,

/Stephen M. Wurth /

Stephen M. Wurth
Registration No. 69,796
Representative for Applicant
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PTO/AIA/14 (12-13)
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 contains a valid OMB control number.

Supplemental

24983US03
Application Data Sheet 37 CFR 1.76

Attorney Docket Number

Application Number

Title of Invention COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

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
City | Village of Lakewood State/Province | IL Country of Residencd | US
Mailing Address of Inventor:
Address 1 7990 Dunhill Drive
Address 2
City Village of Lakewood | State/Province IL
Postal Code 60014 | Countryi us
Inventor 2
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Kurt A. Gunther
Residence Information (Select One) (@ US Residency (O Non US Residency () Active US Military Service
City | Round Lake Heights State/Province | IL Country of Residencd | US
Mailing Address of Inventor:
Address 1 2312 Prarie Trail
Address 2
City Round Lake Heights | State/Province IL
Postal Code 60073 | Countryi us
Inventor 3
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Marc W. Cygnus
Residence Information (Select One) (® US Residency () Non US Residency () Active US Military Service

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

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 contains a valid OMB control number.

Supplemental Attorney Docket Number | 24983US03
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

City | Mundelein State/Province |IL |Country of Residencd | US

Mailing Address of Inventor:

Address 1 214 North Lakeshore Drive

Address 2

City Mundelein | State/Province | IL
Postal Code | 60060 | Countryi us

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

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

Application Information:

Title of the Invention COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

Attorney Docket Number| 24983US03 Small Entity Status Claimed [X]

Application Type Nonprovisional

Subject Matter

Total Number of Drawing Sheets (if any) 15 Suggested Figure for Publication (if any) | 2

Filing By Reference:

Only compete this section when filing an application by reference under 35 U.S.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
filed application

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

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

] 35 U.S.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 international agreement, that requires
publication at eighteen months after filing. Siemens EX1002
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PTO/AIA/14 (12-13)

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 contains a valid OMB control number.

Supplemental Attorney Docket Number | 24983US03
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

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. 119(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)
Continuation of 13474428 2012-05-17

Prior Application Status | Expired

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Claims benefit of provisional 61598750 2012-02-14

Prior Application Status | Expired

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Claims benefit of provisional 61627697 2011-10-17

Prior Application Status | Expired

Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)

Claims benefit of provisional 61519201 2011-05-19

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

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)i the 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 ig%?m%%% B&S{%&)
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PTO/AIA/14 (12-13)

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 contains a valid OMB control number.

Supplemental Attorney Docket Number | 24983US03
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei(if applicable)

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

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 on 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 o ffiling 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.

Siemens EX1002
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PTO/AIA/14 (12-13)

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 contains a valid OMB control number.

Supplemental Attorney Docket Number | 24983US03
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

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. Q Person who shows sufficient proprietary interest

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

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here. X

Organization Name Metrom Rail, LLC

Mailing Address Information For Applicant:

Address 1 244 Telser Road

Address 2

City Lake Zurich State/Province L

Countwl us_ Postal Code 60047
Phone Number 855-943-8726 Fax Number 224-667-4997
Email Address rick.carlson@metrom-rail.com

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

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 Office.

Assignee 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.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]
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PTO/AIA/14 (12-13)
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 contains a valid OMB control number.

Supplemental

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

24983US03

Application Number

Title of Invention COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

Prefix Given Name

Middle Name

Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

selecting the Add button.

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

Signature:

certifications.

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signhature requirements and

Signature |/Stephen M. Wurth/

Date (YYYY-MM-DD)| 2014-04-15

First Name | Stephen M. Last Name

Wurth

Registration Number | 69796

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

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 35 U.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 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.

EFS Web 2.2.10
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Supplemental

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.

administrative ftribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3.

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

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 C o o p eration 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 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.
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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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSIND CLAIMS
14/252,987 04/15/2014 3661 730 249830503 20 2
CONFIRMATION NO. 5638
23446 CORRECTED FILING RECEIPT
MCANDREWS HELD & MALLOY, LTD
500 WEST MADISON STREET OO0 T R
SUITE 3400 000000068421907

CHICAGO, IL 60661
Date Mailed: 05/16/2014

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 Lakewood, IL;
Kurt A. Gunther, Round Lake Heights, IL;
Marc W. Cygnus, Mundelein, IL;
Applicant(s)
Metrom Rail, LLC, Lake Zurich, IL
Assignment For Published Patent Application
Metrom Rail, LLC, Lake Zurich, 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 13/474,428 05/17/2012

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: 05/01/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/252,987

Projected Publication Date: 08/14/2014

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **
page 1 of 3
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Title
COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES
Preliminary Class
701
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).
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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.
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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
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto gov
APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
14/252,987 04/15/2014 Richard C. Carlson 24983US03
CONFIRMATION NO. 5638
23446 POA ACCEPTANCE LETTER
MCANDREWS HELD & MALLOY, LTD

500 WEST MADISON STREET IR L AT
SUITE 3400 000000068421883

CHICAGO, IL 60661

Date Mailed: 05/16/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/12/2014.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/nfissha/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/252,987 04/15/2014 Richard C. Carlson 249830503
CONFIRMATION NO. 5638
23446 PUBLICATION NOTICE
MCANDREWS HELD & MALLQOY, LTD
500 WEST MADISON STREET O D AR
SUITE 3400 87942

CHICAGO, IL 60661

Title:COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

Publication No.US-2014-0229096-A1
Publication Date:08/14/2014

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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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 DOCKETNO. | CONFIRMATION NO. |
14/252,987 04/15/2014 Richard C. Carlson 24983US03 5638
23446 7590 12/02/2014
EXAMINER
MCANDREWS HELD & MALLOY, LTD | |
500 WEST MADISON STREET FREJD, RUSSELL WARREN
SUITE 3400
CHICAGO, 1L 60661 | ART UNIT | PAPER NUMBER |
3661
| NOTIFICATION DATE | DELIVERY MODE |
12/02/2014 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) SIiDeanQZ n1s4 |15)(§f1 g?g



Application No. Applicant(s)
14/252,987 CARLSON ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
RUSSELL FREJD 3661 ,S\l*gt”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 3 MONTHS 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
)X Responsive to communication(s) filed on 4/15/14.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[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.
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) 1-20 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) 1-20 is/are rejected.
8)[] 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
hitp/hwww usplo gov/eatents/init_events/pph/indax.jsp or send an inquiry to PPHfesdback@uspio.qoy.

Application Papers
10)[X] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 4/15/14 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)[] 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)[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.
3.0 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) 4 D Other-
Paper No(s)/Mail Date 4/15/14. ) ther
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of PGigmieivei EX 8021 125
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Application/Control Number: 14/252,987 Page 2
Art Unit: 3661

DETAILED ACTION

1. Claims 1-20 of application 14/252,987, filed on 15-April-2014, are presented for
examination. The IDS received on the same date has been considered.

The present application is being examined under the pre-AlA first to invent provisions.

Specification Objections

2. The disclosure is objected to because the information in section [0001] concerning the
parent application (13/474,428) needs to be updated to reflect the current patent status of the

parent application.

Claim Rejections under pre-AlA 35 U.S.C. 112, 2nd Paragraph

The following is a quotation of pre-AlA 35 U.S.C. 112, second paragraph: The specification shall
conclude with one or more claims particularly pointing out and distinctly claiming the subject matter which
the applicant regards as his invention.

3. Claims 1,2, 9, 12, 14, 15 and 17-20 are rejected under pre-AlA 35 U.S.C. 112, second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which applicant regards as the invention.

In regard to claim 20, the phrase “on the second rail vehicle” lacks antecedent basis, as
heretofore it was only referred to as “the second vehicle”. The examiner suggests changing the
phrase in independent claim 17 and its dependent claims to “a second rail vehicle”, since it is
clear the invention is directed to rail vehicles.

In regard to claims 1, 2, 9, 12, 14, 15 and 17-20, each of these claims uses the term
“adapted to”, and are therefore considered indefinite under MPEP 2111.04. See the paragraph

provided below for additional details.
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Application/Control Number: 14/252,987 Page 3
Art Unit: 3661
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Double Patenting Rejections

4.1 The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the "right to exclude” granted by a patent and to prevent
possible harassment by multiple assignees. A nonstatutory obviousness-type double patenting
rejection is appropriate where the conflicting claims are not identical, but at least one examined
application claim is not patentably distinct from the reference claim(s) because the examined
application claim is either anticipated by, or would have been obvious over, the reference
claim(s). See e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and, In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).
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Application/Control Number: 14/252,987 Page 4
Art Unit: 3661

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be
used to overcome an actual or provisional rejection based on a nonstatutory double patenting
ground provided the reference application or patent either is shown to be commonly owned with
this application, or claims an invention made as a result of activities undertaken within the scope
of a joint research agreement. A terminal disclaimer must be signed in compliance with 37 CFR
1.32(b).

The USPTO internet Web site containg terminal disclaimsr forms which may be used.

iease visit htlptwww.uspto.goviforms/. The filing dale of the application wilf dsterming what
form should be vsed. A web-based eTerminal Disclaimer may be filled out complelely onling
using web-screens. An eTerminal Disclaimer that mests all requirements 1s avto-processad and
approved immedialely upon submission. For mere information about e Terminal Disclaimers,

refer to tp v usplo.govipatenis/iorocess/file/efs/guidance/s TD-info-f {sp.

4.2 Claims 1-20 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-28 of USP 8,812,227 (the parent application). Although the claims
at issue are not identical, they are not patentably distinct from each other because the present
invention and the patent are each directed to a collision avoidance system for a rail vehicle
mountable on a rail (see the preambles of claims 1 and 17 in the application and claims 1 and
17 in the ‘227 patent). Furthermore, the claims of the present invention, especially claims 1 and
17, are substantially identical in scope to the claimed steps of claims 1 and 17 in the patent. For
instance, claim 1 of both the application and the patent are each directed to features for:

“one or more vehicle mounted modules, each vehicle mounted module mountable on a

rail vehicle, each vehicle mounted module comprising:
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Application/Control Number: 14/252,987 Page 5
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a transponder sensor module operable to send and receive data wirelessly, the
transponder module comprising a first ultra wideband unit and a first antenna;

a control electronics module comprising a processor in communication with at least the
transponder sensor module unit; and

a user interface module including a user interface, the user interface being operable to
provide rail vehicle information to a vehicle operator and to receive input from the vehicle
operator; and

wherein each vehicle mounted module is operable to communicate with at least one
other vehicle mounted module mounted on at least one other rail vehicle, and wherein each
vehicle mounted module is operable to apply a time of flight technique to determine a separation
distance between the rail vehicles.”

For at least these reasons, one of ordinary skill would have found it obvious that the
present invention and the patent, are not patentably distinct in so far as the present invention is
an obvious variation of the patent, and the specifications of both the present application and the

patent support the identical critical features noted above.

Allowed Claims

5. Claims 1-20 are considered allowable, since when reading the claims in light of the
specification, as per MPEP § 2111.01, none of the references of record, either individually or in
combination, disclose the specific arrangement of elements in the same combination specified
in independent claims nos. 1 and 17, specifically including:

(Claim 1) “a first vehicle mounted module mounted on a first rail vehicle, the first vehicle

mounted module comprising:
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Application/Control Number: 14/252,987 Page 6
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a first transponder sensor module adapted to send and receive data wirelessly, the first
transponder sensor module comprising a first radio communication unit and a first antenna;

a first control electronics module comprising a first processor in communication with at
least the first transponder sensor module;

a first user interface module including a first user interface, the first user interface
adapted to provide rail vehicle information to a vehicle operator and to receive input from the
vehicle operator;

a second vehicle mounted module mounted on a second rail vehicle, the second vehicle
mounted module comprising:

a second transponder sensor module adapted to send and receive data wirelessly, the
second transponder sensor module comprising a second radio communication unit and a
second antenna;

a second control electronics module comprising a second processor in communication
with at least the second transponder sensor module;

a second user interface module including a second user interface, the second user
interface adapted to provide rail vehicle information to the vehicle operator and to receive input
from the vehicle operator;

wherein the first vehicle mounted module is adapted to communicate with the second
vehicle mounted module mounted on the second rail vehicle; and

wherein the first vehicle mounted module and the second vehicle mounted module are
adapted to apply a time of flight technique to determine a separation distance between the first

rail vehicle and the second rail vehicle.”

(Claim 17) “a transponder sensor module comprising:
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a radio communication unit adapted to employ time of flight techniques to detect a
separation distance between the first rail vehicle and a second vehicle;

a wireless communications antenna adapted to send and receive data representing the
separation distance over the air;

a global positioning system unit operable to receive information from one or more
satellites to determine an absolute position of the first rail vehicle;

a control electronics module comprising a processor in communication with the
transponder sensor module;

a user interface module including a user interface adapted to provide rail vehicle
information to a vehicle operator and to receive input from the vehicle operator;

wherein the rail vehicle module communicates with a second rail vehicle module
mountable on the second vehicle to detect a separation distance between the first rail vehicle
and the second vehicle.”

There are inventions in the field that provide similar functionality and/or have similar
features, as the prior art of record shows. The examiner's search failed to find this combination
of features, nor was it obvious in light of the prior art. It is for these reasons that the claims of
the present application are found to be patentable over the prior art.

Dependent claims 2-16 and 18-20 are deemed allowable as depending either directly or

indirectly from allowed independent claims nos. 1 and 17.

Response Guidelines

6.1 A shortened statutory period for response to this non-final action is set to expire 3
(three) months and 0 (zero) days from the date of this letter. Failure to respond within the
period for response will cause the application to become abandoned (see MPEP 710.02,
710.02(b)).
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6.2  Any response to the Examiner in regard to this non-final action should be

directed to: Russell Frejd, telephone number (571) 272-3779, Monday-Friday from 0730 to
1600 ET. If attempts to reach the examiner by telephone are unsuccessful, the
examiner’'s supervisor, Thomas Black, can be reached at telephone number
(571) 272-6956.

mailed to: Commissioner of Patents and Trademarks
P.O. Box 1450, Alexandria, VA 22313-1450

faxed to: (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 htip://pair-direct.usptn.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.

Hand-delivered responses should be brought to the Customer Service Window,
Randolph Building, 401 Dulany Street, Alexandria, VA, 22314.

/Russell Frejd/
Primary Examiner AU 3661
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carlson.in. and (rail near5 vehicle) and (transponder same radio same antenna)
prae] Ll . .
and (time near 10 flight)
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CERTIFICATION STATEMENT
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That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.
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Signature /Stephen M. Wurth/ Date (YYYY-MM-DD) 2014-04-15
Name/Print Stephen M. Wurth Registration Number 69796

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a henefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This cellecticn is estimated to take 1 hour 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
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Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
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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 informaticon 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 applicatich or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The infarmation 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 disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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 informatich 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 disclesed, 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 Atemic 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 autherity 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 ahandoned 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.

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 cr regulation.
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TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT 24983US03

In re Application of: Carlson
Application No.: 14/252,987

Filed: April 15, 2014
For- DETAIL-IN-CONTEXT TERRAIN DISPLACEMENT ALGORITHM WITH OPTIMIZATIONS

The applicant, _Metrom Rail, LLC , owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend
beyond the expiration date of the full statutory term of prior patent No. 8,812,227 as the term of said prior patent is presently
shortened by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

In making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer,"” in the event that said prior patent later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

| hereby acknowledge that any willful false statements made are punishable under 18 U.S.C. 1001 by fine or imprisonment of hot more
than five (5) years, or both.

2. The undersigned is an attorney or agent of record. Reg. No. 61586

/Andrew B. Karp/ 2014-12-23
Signature Date

Andrew B. Karp
Typed or printed hame

Attorney for Applicant 312-775-8000
Title Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

This collection of information is required by 37 CFR 1.321. 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 c omplete,
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 bu rden, 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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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. Arecord 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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. Arecord 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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Attorney Docket No. 24983US03

15 Inventor: Carlson
Electronically filed on:
Examiner: Mr. Russell Warren Frejd

December 23, 2014
Serial No.: 14/252,987

For: DETAIL-IN-CONTEXT TERRAIN
DISPLACEMENT ALGORITHM WITH
OPTIMIZATIONS

Filed: April 15, 2014

Art Unit: 3661

N N N N N N N N N N N N N N

Conf. No.: 5638

AMENDMENT AND RESPONSE TO NON-FINAL OFFICE ACTION
FILED UNDER 37 C.F.R. §1.111

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Examiner Frejd:

This amendment and response (“Response”) is being filed in response
to the office action mailed on December 2, 2014 (“Office Action”). The

Applicant respectfully requests entry and consideration of the following:
specification amendment, which begins on page 2;
listing of claims, which begins on page 3; and

remarks, which begin on page 12.

Page 1 of 15
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Application No. 14/252,987

Attorney Docket No. 24983US03
Office Action dated December 2, 2014
Response dated December 23, 2014

SPECIFICATION

Please amend 9 1of the specification as filed as follows:

[0001] This application claims priority from U.S. Non-Provisional Patent
Application Serial No. 13/474,428, filed on May 17, 2012 and issued as U.S.
Pat. No. 8,812,227 on August 19, 2014, and the following three U.S.
Provisional Patent Applications: (1) Serial No. 61/519,201 filed on May 19,
2011, (2) Serial No. 61/627,697 filed on Oct. 17 2011, and (3) Serial No.
61/598,750 filed on Feb. 14, 2012. The disclosures of these applications are

incorporated by reference herein in their entireties.

Page 2 of 15
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Application No. 14/252,987

Attorney Docket No. 24983US03
Office Action dated December 2, 2014
Response dated December 23, 2014

CLAIMS

1. (currently amended) A collision avoidance system comprising:

a first vehicle mounted module mounted on a first rail vehicle, the first

vehicle mounted module comprising:

a first transponder sensor module operable adapted to send and
receive data wirelessly, the first transponder sensor
module comprising a first radio communication unit and a

first antenna;

a first control electronics module comprising a first processor in
communication with at least the first transponder sensor

module; and

a first user interface module including a first user interface, the
first user interface operable adapted to provide rail
vehicle information to a vehicle operator and to receive

input from the vehicle operator;

a second vehicle mounted module mounted on a second rail vehicle,

the second vehicle mounted module comprising:

a second transponder sensor module operable adapted to send
and receive data wirelessly, the second transponder
sensor module comprising a second radio communication

unit and a second antenna;

a second control electronics module comprising a second
processor in communication with at least the second

transponder sensor module; and

Page 3 of 15
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Application No. 14/252,987

Attorney Docket No. 24983US03
Office Action dated December 2, 2014
Response dated December 23, 2014

a second user interface module including a second user
interface, the second user interface operable adapted to
provide rail vehicle information to the vehicle operator

and to receive input from the vehicle operator;
wherein:

the first vehicle mounted module is operable adapted to
communicate with the second vehicle mounted module

mounted on the second rail vehicle; and

whereinr the first vehicle mounted module and the second
vehicle mounted module are operable adapted to apply a
time of flight technique to determine a separation
distance between the first rail vehicle and the second rail

vehicle.

2. (currently amended) The collision avoidance system of claim 1, further

comprising:

a central tracking unit in communication with the first vehicle mounted
module and the second vehicle mounted module, wherein the
central tracking unit is operable adapted to track [[the]] a
location of the first vehicle mounted module and [[the]] a

location of the second vehicle mounted module.

3. (currently amended) The collision avoidance system of claim 2, wherein:

the central tracking unit is distributed among at least the first rail
vehicle and the second rail vehicle;—whereirr; and

Page 4 of 15
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Application No. 14/252,987

Attorney Docket No. 24983US03
Office Action dated December 2, 2014
Response dated December 23, 2014

the first vehicle mounted module comprises a first central tracking unit

component.

4. (original) The collision avoidance system of claim 2, wherein the central
tracking unit is located in a discreet housing.

5. (original) The collision avoidance system of claim 1, wherein the first
vehicle mounted module further comprises a first auxiliary transponder
sensor module, the first auxiliary transponder sensor module mounted on the
first rail vehicle with a first offset with respect to the first transponder sensor

module.

6. (currently amended) The collision avoidance system of claim 5, wherein:

the first auxiliary transponder sensor module comprises a first
auxiliary antenna, the first auxiliary antenna being connected to
at least one of the first radio communication unit or [[the]] a

first auxiliary radio communication unit;ard-whereinr; and

the first auxiliary antenna is mounted on the first rail vehicle with a

first offset with respect to the first antenna.

7. (currently amended) The collision avoidance system of claim 1, wherein:

the first vehicle mounted module further comprises a first global
positioning system unit, the global positioning system unit

operable to receive information from one or more satellites to
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Application No. 14/252,987

Attorney Docket No. 24983US03
Office Action dated December 2, 2014
Response dated December 23, 2014

determine an absolute position of the first rail vehicle[[,]]; and
Wherein
the first global positioning system unit is in communication with the

first control electronics module.

8. (currently amended) The collision avoidance system of claim 7, wherein:

the first vehicle mounted module receives information generated by
the first global positioning system unit and the first radio
communication unit to determine whether one or more vehicle
separation criteria are violated;,—and-wherein; and

the first vehicle mounted module generates a warning signal when one

or more vehicle separation criteria are violated.

9. (currently amended) The collision avoidance system of claim 1, wherein:

the first vehicle mounted module is adapted to execute a progressive
warning signal if one or more vehicle separation criteria are
violated;—and-whereirt; and

the progressive warning signal increases in at least one of signal rate,
signal frequency, single prominence, signal volume, or signal
severity as the violation of the vehicle separation criteria

approaches or extends beyond a vehicle separation threshold.

10. (currently amended) The collision avoidance system of claim 1, wherein

the first vehicle mounted module executes an adaptive threshold feature that
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modifies one or more vehicle separation thresholds based on [[the]] a speed
of the first rail vehicle and [[the]] a speed of the second rail vehicle.

11. (original) The collision avoidance system of claim 1, further comprising:

at least a first ground speed detection module operable to determine
the speed of the rail vehicle, wherein the first vehicle mounted module
communicates with at least the first ground speed detection module.

12. (currently amended) The collision avoidance system of claim 1, further

comprising:

a first intertial measurement unit in communication with at least the
first control electronics module, the first intertial measurement unit being

operable adapted to detect changes in [[the]] a speed of the first rail vehicle.

13. (original) The collision avoidance system of claim 12, wherein the first
intertial measurement unit comprises at least one of an accelerometer or a

gyroscope.

14. (currently amended) The collision avoidance system of claim 1, wherein
the first radio communication unit is operable adapted to transmit and

receive signals with varying center frequencies.

15. (currently amended) The collision avoidance system of claim 1, wherein;
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the first vehicle mounted module is adapted to execute a stopping
distance calibration feature to determine a measured stopping

distance under existing conditions;—and-whereir; and

the measured stopping distance is the distance between a first location
of the first rail vehicle when brakes are engaged and a second
location where the first rail vehicle comes to a stop under the

existing conditions.

16. (currently amended) The collision avoidance system of claim 15,

wherein:

the first vehicle mounted module executes a progressive warning
signal if one or more vehicle separation criteria are violated;
wherein

the progressive warning signal increases in at least one of signal rate,
signal frequency, single prominence, signal volume, or signal
severity as the violation of the vehicle separation criteria

approaches or extends beyond a vehicle separation threshold;
and wherein

the first vehicle mounted module executes an adaptive threshold
feature that modifies one or more vehicle separation thresholds

based on the measured stopping distance.

17. (currently amended) A rail vehicle module mountable on a first rail
vehicle, the module comprising:

a transponder sensor module comprising:
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a radio communication unit operable adapted to employ time of
flight techniques to detect a separation distance between

the first rail vehicle and a second vehicle;

a first wireless communications antenna operable adapted to
send and receive data representing the separation

distance over the air;

a global positioning system unit operable to receive information
from one or more satellites to determine an absolute

position of the first rail vehicle;

a control electronics module comprising a processor in

communication with the transponder sensor module; and

a user interface module including a user interface operable
adapted to provide rail vehicle information to a vehicle
operator and to receive input from the vehicle

operator([[;]1].

wherein the rail vehicle module communicates with a second rail
vehicle module mountable on the second vehicle to detect
a separation distance between the first rail vehicle and

the second vehicle.

18. (currently amended)The rail vehicle module mountable on a first rail

vehicle of claim 17, further comprising:

a second wireless communications antenna mounted on the first rail

vehicle, wherein: [[said]]
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the second wireless communications antenna is mounted on the

first rail vehicle at an offset from the wireless

communications antenna; and wherein

the rail vehicle module is operable adapted to receive calibration
information related to [[the]] a length of the rail vehicle,
[[the]] a mounting location of the first wireless
communications antenna, and [[the]] a mounting location

of the second wireless communications antenna.

19. (currently amended) The rail vehicle module mountable on a first rail
vehicle of claim 17, wherein;

the rail vehicle module is operable adapted to utilize information
generated by the radio communications unit and the global
positioning system unit to determine whether one or more

vehicle separation criteria are violated, and wherein

the rail vehicle module is further operable adapted to generate a
progressive warning signal if one or more vehicle separation
criteria are violated[[,]]; and wherein

the progressive warning signal increases in at least one of signal rate,
signal frequency, signal prominence, signal volume, or signal
severity as the violation of the vehicle separation criteria

approaches or extends beyond a vehicle separation threshold.

20. (currently amended) The rail vehicle module mountable on a first rail
vehicle of claim 18, further comprising a first central tracking unit

component, wherein the first central tracking unit component is in
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communication with a second central tracking unit component mounted on
the second rait vehicle.
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REMARKS

The following lists the status of the claims as presented in this
Response:

Presently Pending Claims | 1-20

Presently Amended Claims | 1-3, 6-10, 12, and 14-20

Presently Canceled Claims | None

Presently Added Claims None

Withdrawn Claims None

The following is a summary of the discussion presented below:
¢ A telephonic interview was held on December 22, 2014;
e The specification was objected to;

e Claims 1, 2, 9, 12, 14, 15, and 17-20 were rejected under
35U.5.C. § 112, 9 2;

e C(Claims 1-20 were rejected on the ground of nonstatutory double
patenting; and

¢ (Claims 1-20 are allowable.

I. TELEPHONIC INTERVIEW

The Applicant thanks the Examiner for taking the time to discuss this
matter with the Applicant’'s representative on December 22, 2014
(“Interview”), during which the § 112 rejection was discussed. An
agreement was reached that amending “adapted to” with “operable to” would
overcome part of the § 112 rejection.
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II. SPECIFICATION OBJECTION

The specification was objected to for not reciting the status of the
priority application. Appropriate correction has been made. Consequently, it
is respectfully requested that this objection be withdrawn.

III. REJECTIONS UNDER 35 U.S.C. § 112, 92

Claims 1, 2, 9, 12, 14, 15, and 17-20 were rejected under 35 U.S.C.
§112, 9 2.

Claim 20 was rejected for an antecedent basis issue. Appropriate
correction has been made. The Applicant thanks the Examiner for
recognizing this informality.

Claims 1, 2, 9, 12, 14, 15, and 17-20 were rejected for recitation of
“adapted to.” The claim language has been amended to recite “operable to”
instead of “adapted to.” In accordance with the agreement reached during
the Interview, it is respectfully requested that these rejections be withdrawn.

IV. DOUBLE PATENTING REJECTIONS

Claims 1-20 were rejected on the ground of nonstatutory double
patenting over claims 1-28 of U.S. Pat. No. 8,812,227. Filed herewith is a
terminal disclaimer to this patent. Consequently, it is respectfully requested
that these rejections be withdrawn.

V. ALLOWABLE CLAIMS

Claims 1-20 are indicated as being allowable. Because there are no
remaining issues in this case, it is respectfully requested that this application

go to allowance.

VI. 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

Page 13 of 15

Siemens EX1002
Page 175 of 213



Application No. 14/252,987

Attorney Docket No. 24983US03

Office Action dated December 2, 2014

Response dated December 23, 2014

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
Applicant reserves the right to antedate the alleged prior art reference(s)
where applicable.
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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: December 23, 2014 /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

Page 15 of 15

Siemens EX1002
Page 177 of 213



Electronic Patent Application Fee Transmittal

Application Number:

14252987

Filing Date:

15-Apr-2014

Title of Invention:

COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

First Named Inventor/Applicant Name:

Richard C. Carlson

Filer:

Andrew Bernard Karp

Attorney Docket Number: 24983US03
Filed as Small Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Siemens EX1002
Page 178 of 213




Sub-Total in

Description Fee Code Quantity Amount USD($)
Miscellaneous:
Statutory or Terminal Disclaimer 1814 1 160 160
Total in USD ($) 160

Siemens EX1002
Page 179 of 213




Electronic Acknowledgement Receipt

EFSID: 21051965
Application Number: 14252987
International Application Number:
Confirmation Number: 5638

Title of Invention:

COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

First Named Inventor/Applicant Name:

Richard C. Carlson

Customer Number:

23446

Filer:

Andrew Bernard Karp

Filer Authorized By:

Attorney Docket Number: 24983US03
Receipt Date: 23-DEC-2014
Filing Date: 15-APR-2014
Time Stamp: 15:24:55

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $160

RAM confirmation Number 15144
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 giesdsing %1 002

Page 180 of 213




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 1.20 (Post Issuance 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| (ifappl.)
24983US03_Terminal_Disclaim 163251
1 Terminal Disclaimer Filed er_Double_Patenting_AIA0026 no 2
.pdf a919515f095507795b94fcf7 dde60e8ed4f4
4cle
Warnings:
Information:
99296
24983US03_Response_141223.
2 yes 15
pdf
1f6a23531e4106fe684a5a665ade134989a8
86e7
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment/Req. Reconsideration-After Non-Final Reject 1 1
Specification 2 2
3 11
Applicant Arguments/Remarks Made in an Amendment 12 15
Warnings:
Information:
30473
3 Fee Worksheet (SB06) fee-info.pdf no 2
7aefe7769b299e3ec08608703c5b648a0ac
Warnings:
Information:
Total Files Size (in bytes); 293020

Siemens EX1002
Page 181 of 213




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.

Siemens EX1002
Page 182 of 213




PTO/SB/06 (09-11)

Approved for use through 1/31/2014. 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 displays a valid OMB control number.

APPLICATION AS FILED - PART |

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date
Substitute for Form PTO-875 14/252,987 04/15/2014 | [ To be Mailed
ENTITY: [Jrarce [X] smaLL [] Micro

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A
(37 GFR 1.16(a), (b), or (c)
[1 searcH Fee N/A N/A N/A
(37 GFR 1.16(K), (i), or (m))
|:| EXAMINATION FEE
(37 CFR 1.16(0), (), or (q)) N/A N/A N/A
TOTAL CLAIMS ) N
(87 CFR 1.16() minus 20 = X3 =
INDEPENDENT CLAIMS ) N
(87 CFR 1.16(h) minus 3 = X3 =
If the specification and drawings exceed 100 sheets
] of paper, the application size fee due is $310 ($155
ASF;PCL;%?-TSN SIZE FEE for small entity) for each additional 50 sheets or
¢ 16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()
p—
* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
— | 12/23/2014 ;‘E#"EAF'{N'NG ’;‘HE"&%%SLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
g I?;ﬁ: (7 oFR ~ 20 Minus | ** 20 -0 x s40 =
A EE B inus | -3 - 0 x 5210 -
= D Application Size Fee (37 CFR 1.16(s))
<C  f—
|:| FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16()))

TOTAL ADD’L FEE

(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
— AMENDMENT PAID FOR
v B vinus | - - xs -
> Independent " . e
N lber CER 1.16(h)) Minus = X $ =
Z | [ Appiication size Fee (37 CFR 1.16(s))
=
<C D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”.
*** If 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 number found in the appropriate box in column 1.

TOTAL ADD’L FEE

LIE
/CORALIA BETANCOURT/

This collection of information is required by 37 CFR 1.16. 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, 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.

Siemens EX1002
Page 183 of 213



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 DOCKETNO. | CONFIRMATION NO. |
14/252,987 04/15/2014 Richard C. Carlson 24983US03 5638
23446 7590 121292014
EXAMINER
MCANDREWS HELD & MALLOY, LTD | |
500 WEST MADISON STREET FREJD, RUSSELL WARREN
SUITE 3400
CHICAGO, 1L 60661 | ART UNIT | PAPER NUMBER |
3661
| NOTIFICATION DATE | DELIVERY MODE |
12/29/2014 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) SIiDeanQZ n1885)(§f1 g?g



Application No. Applicant(s)

. . , 14/252,987 CARLSON ET AL.
Applicant-Initiated Interview Summary
Examiner Art Unit
RUSSELL FREJD 3661

All participants (applicant, applicant’s representative, PTO personnel):

(1) Russell Frejd - Primary Examiner. (3) .

(2) Andy Karp (61,586) - Applicant's Rep.. (4) .

Date of Interview: 22 December 2014.

Type: [X Telephonic [ Video Conference
[ Personal [copy given to: [] applicant [ applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes X No.
If Yes, brief description:

Issues Discussed []101 [J112 [J102 []103 [X]Others

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1.
Identification of prior art discussed: None.

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

Mr. Karp contacted the examiner in regard to suggestions for a substitute term for the term "adapted to" in several
claims, which was rejected under 112, 2" paragraph as being indefinite. Mr. Karp suggested the term "configured to"
as an appropriate substitute. The examiner agreed with the suggestion, and further indicated the specification used
the term "operable to" in several instances. The particular term to be used was left up to applicant’s discretion.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If areply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of
the substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

[] Attachment

/RUSSELL FREJD/
Primary Examiner, Art Unit 3661

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20141222
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Application Number
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Applicant(s)/Patent under
Reexamination

14/252,987 CARLSON ET AL.
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TERMINAL
DISCLAIMER X] APPROVED [ ] DISAPPROVED

Date Filed : 12/23/14

This patent is subject
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Approved/Disapproved by:

Lawana Hixon

U.S. Patent and Trademark Office

Siemens EX1002
Page 187 of 213




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

NOTICE OF ALLOWANCE AND FEE(S) DUE

23446 7590 017232015 | EXAMINER |
MCANDREWS HELD & MALLOY, LTD FREJD, RUSSELL WARREN
500 WEST MADISON STREET
SUITE 3400 | ART UNIT PAPERNUMBER |
CHICAGO, IL 60661 3661

DATE MAILED: 01/23/2015

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION No.

14/252,987 04/15/2014 Richard C. Carlson 24983US03 5638

TITLE OF INVENTION: COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional SMALL $480 30 $0 $480 04/23/2015

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE 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.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

23446 7590 01/23/2015 I hereby certify that this Fee(s) Transmittal is being deposited with the United
MCANDREWS HELD & MALLOY, LTD S(tiz(lites P(ZiStal Sﬂf;rvwe vlvnh sufficient postage (i(i)r first l():lass mallbln an anelo;{e
WE addressed to the Mail Stop ISSUE FEE address above, or being facsimile
500 ST MADISON STREET transmitted to the USPTO (571) 273-2885, on the date indicated below.
SUITE 3400
CHICAGO, IL 60661 (Depostors pome)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/252,987 04/15/2014 Richard C. Carlson 24983US03 5638
TITLE OF INVENTION: COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 30 $0 $480 04/23/2015
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
FREJD, RUSSELL WARREN 3661 701-301000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.
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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. |
14/252,987 04/15/2014 Richard C. Carlson 24983US03 5638
23446 7590 017232015 | EXAMINER |
MCANDREWS HELD & MALLOY, LTD FREJD, RUSSELL WARREN
500 WEST MADISON STREET
SUITE 3400 | ART UNIT PAPERNUMBER |
CHICAGO, IL 60661 3661

DATE MAILED: 01/23/2015

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.
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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 E‘.‘é’ oL ﬁesg]l]il%!l% >
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Application No. Applicant(s)
14/252,987 CARLSON ETAL.
: I H i i AlA (First Inventor to
Notice of Allowability E’L‘Jas'g'gﬂ RELD 2{;‘6?"" File) Status
No

-- 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 appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWARBILITY 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 the amendment and terminal disclaimer received 12/23/14.
OA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [ 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 1-20. 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
hitp:/fwww.uselo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHieedback@usplo.qov .

4. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[dJ Al b)[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 number (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. [] 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. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment’Comment

2. [ Information Disclosure Statements (PTO/SB/08), 6. [] 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 .

/RUSSELL FREJD/
Primary Examiner, Art Unit 3661

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150116

Siemens EX1002
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2 2
WEST Search History
DATE: Friday, January 16, 2015
. Set Hit
) [2A¥ 2 _—t
Hide? Name ~2& Count
DB=PGPB,USPT,UPAD; THES=ASSIGNEE,; PLUR=YES; OP=ADJ
((railroad? or rail line?) same (car? or vehicle?)) and (flight same (distance with
\\\\\\ L39 . . 1
between with vehicle?)).clm.
\\\\\\ ((railroad? or rail line?) same (car? or vehicle?)) and (flight same (distance with
L38 . i 1
between with vehicle?))
““““ 137 L36 and ((railroad? or rail line?) same (car? or vehicle?)) and (flight same 1
(distance with between with vehicle?))
((701/191701/300 1 701/301 1 701/470 1 701/538) or (340/436 | 340/988)).ccls.
L36 or ((B61L15/0027 | B61L.23/06 | B611.2205/04 | B611.25/025 | B611.23/34) or 12628
(GO8G1/161 | GO8G1/166)).cpc.
DB=PGPB,USPT; THES=ASSIGNEE; PLUR=YES; OP=ADJ
135 ((railroad? or rail line?) same (car? or vehicle?)) and ((time near5 flight) same 1
“““ (distance with between with vehicle?))
\\\\\\ ((railroad? or rail line?) same (car? or vehicle?)) and (flight same (distance with
L34 . i 1
between with vehicle?))
L33 L31 and ((railroad? or rail line?) same (car? or vehicle?)) 1
\\\\\\ L32 L31 and railroad 23
3 L31 L29 and (flight same (distance with between with vehicle?)) 23
““““ L30 L29 and railroad? 3
3 L29 L28 and (transponder or transmitter) 44
I L28 L27 and antenna 44
\\\\\\ L27 L26 and collision? 44
Tl L26  L25and wireless$ 69
L25 LI10 and (time near5 flight) 79
\\\\ L24 L18 and (time near5 flight) 3
3 L23 L20 and (time near5 flight) 3
““““ L22 L20 and (time of flight) 0
4 L21 L20 and (time near3 of near3 flight) 0
i1 L20 L18 and wireless$ 22
{4 L19 LI18 and (transponder same radio same antenna) 3
\\\\\\ L18 ((railroad? or rail line?) same (car? or vehicle?)) and (vehicle? with collision?) 33
.l L17 L15 and ((railroad? or rail line?) same (car? or vehicle?)) 0
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Page 193 of 213
http://jupiter7:42900/bin/cgi-bin/srchhist.pl ?state=2mp51p.43.1&f=toc1 &userid=rfrejd&sr... 1/16/2015




b Ll6
W LIS
\\\\\\ L14
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\\\\ L11
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““““

\\\\\
. L5
L
M .4
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\\\\\\ L3
......
L L2
1
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“““

L1

““““

L15 and (rail with vehicle)

20080150786

L13 and (transponder same radio same antenna)

(railroad same vehicle same spac$) and (vehicle? with collision?)
L10 and (transponder same radio same antenna)

L10 and (time near3 of near3 flight)

L9 and (rail with vehicle) and (time with flight)

((701/191701/300 1 701/301 1 701/408 1 701/468 | 701/469 1 701/470 1 701/538)
or (340/436 | 340/988)).ccls. or (B61L15/0027 | B61L23/06 | B61L.2205/04 |
B61L25/025 | B61L.23/34) or (G08G1/161 | GO8G1/166)).cpc.

L7 and (transponder same radio same antenna)

(rail with vehicle) and (time with flight)

(rail near5 vehicle) and (time of flight)

L4 and (transponder same radio same antenna)

(rail near5 vehicle) and (time near10 flight)

carlson.in. and (rail near5 vehicle) and (time near10 flight)
carlson.in. and (rail near5 vehicle) and (time near 10 flight)

carlson.in. and (rail near5 vehicle) and (transponder same radio same antenna)
and (time near 10 flight)

END OF SEARCH HISTORY

19

80

16260

495

290

Siemens EX1002
Page 194 of 213
http://jupiter7:42900/bin/cgi-bin/srchhist.pl ?7state=2mp5lp.43.1&f=toc1 &userid=rfrejd &sr...

1/16/2015



Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | ;555957 CARLSON ET AL.
H““H““ “W“W“H“““ “N“ m “‘ o o

RUSSELL FREJD 3661
CcPC
Symbol Type Version
B61L 0027 F 2013-01-01
B61L 06 | 2013-01-01
B61L 025 | 2013-01-01
B61L 04 A 2013-01-01
GO8G 161 | 2013-01-01
GO8G 166 | 2013-01-01
B61L 34 | 2013-01-01

CPC Combination Sets

Symbol Type Set Ranking Version

NONE

Total Claims Allowed:

20
(Assistant Examiner) (Date)
/RUSSELL FREJD/
Primary Examiner.Art Unit 3661 1/16/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2
U.S. Patent and Trademark Office Part of Paper No. 20150116

Siemens EX1002
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14252987 CARLSON ET AL.
Examiner Art Unit
RUSSELL FREJD 3661

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED
701 301 G 1 /02 (2006.0)
G 17 /10 (2006.0)
CROSS REFERENCE(S)
G 7 /78 (2006.0)
)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) B 25/ 02 (2006.01.01

701 19 300 470 538
340 436 988
NONE

Total Claims Allowed:

20

(Assistant Examiner) (Date)
/RUSSELL FREJD/
Primary Examiner.Art Unit 3661 1/16/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office

Part of Paper No. 20150116

Siemens EX1002
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14252987 CARLSON ET AL.
RUSSELL FREJD 3661
X Claims renumbered in the same order as presented by applicant O CPA X T.D. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 17
2 18
3 19
4 20
5
6
7
8
9
10
11
12
13
14
15
16
NONE
Total Claims Allowed:
20
(Assistant Examiner) (Date)
/RUSSELL FREJD/
Primary Examiner.Art Unit 3661 1/16/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 2

U.S. Patent and Trademark Office

Part of Paper No. 20150116

Siemens EX1002
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Index of Claims

14252987

Application/Control No.

Applicant(s)/Patent Under
Reexamination

CARLSON ET AL.

Examiner
RUSSELL FREJD

Art Unit

3661

v Rejected

Cancelled

Non-Elected

Appeal

= Allowed

Restricted

Interference

Objected

XI Claims renumbered in the same order as presented by applicant

O cpa

T.D. O R.1.47

CLAIM

DATE

Final Original

11/25/2014

01/16/2015
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U.S. Patent and Trademark Office

Part of Paper No. : 20150116
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

14252987 CARLSON ET AL.
RUSSELL FREJD 3661
CPC- SEARCHED
Symbol Date Examiner
B61L: 15/0027, 23/06, 2205/04, 25/025, 23/34 11/24/14 RF
G08G: 1/161, 1/166 " "
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
701 19, 300, 301, 408, 468-470, 538 11/24/14 RF
340 436, 988 T ;
SEARCH NOTES
Search Notes Date Examiner
WEST 11/24/14 RF
UPDATE SEARCH: WEST 1/16/15 RF
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
B61L 15/0027, 23/06, 2205/04, 25/025, 23/34 1/16/15 RF
G08G 1/161, 1/166 " "
701 19, 300, 301, 470, 538
340 436, 988
PGPUBS
TEXT
SEARCH
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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. |
14/252,987 04/15/2014 Richard C. Carlson 24983US03 5638
23446 7590 03/06/2015
EXAMINER
MCANDREWS HELD & MALLOY,LTD r |
500 WEST MADISON STREET FREID, RUSSELL WARREN
SUITE 3400
CHICAGO, IL 60661 I ART UNIT | PAPER NUMBER I
3661
r NOTIFICATION DATE | DELIVERY MODE I
03/06/2015 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
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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. : 14252987
Applicant : Carlson
Filing Date : 04/15/2014
Date Mailed : 03/06/2015

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".

/Joanna Black/

Publication Branch

Office of Data Management
(571) 272-4200

Siemens EX1002
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Application No. 14252987 Drawings filed: 04/15/2014

U UU Ud uud b U

o OO

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) 1A, 1B, 1C, 2

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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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmilting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unl?ss corrtt_:c(ed below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications. .

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Trapnsmission

23446 7550 01/23/2015 . N . B . " . .
I hereby certify that this Fee(s) Transmittal is being deposited with the United
MCANDREWS HELD & MALLOY, LTD Sé%les c:js(al %ervif\:; vimsh su [I),Scé%llli pg}sg%ge dfgr ﬁr%t &l)gss mailbien an ?nveloge
addressed to the Mail Sto address above, or being facsimile
500 WEST MADISON STREET transmitted to the USPTO (571 273-2885, on the date indicated below.
SUITE 3400 - - .
CHICAGO, IL 60661 Submitted via EFS {Depositor's name)
/Andrew B. Karp/ (Signaure)
April 23, 2015 Do
APPLICATION NO. ' - FILING DATE FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. CONFIRMATION NO.
14/252,987 04/15/2014 Richard C. Carlson 249830803 5638

TITLE OF INVENTION: COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

l APPLN. TYPE ENTITY STATUS | ISSUEFEEDUE | PUBLICATION FEE DUE [ PREV. PAID ISSUEFEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 . 04/23/2015
I EXAMINER [ ART UNIT I CLASS-SUBCLASS [
FREID, RUSSELL WARREN 3661 701-301000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list McAndrews, Held &
CER 1.363). (1) The names of up to 3 registered patent attorneys 1————-W
I3 Change of correspondence address (or Change of Correspondence or agents OR, alternatively, 3 *
Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a 2
[J "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A)NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Metrom Rail, LLC - Lake Zurich, IL TUSA
Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual XH Corporation or other private group entity () Government
4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
A Issue Fee [ A check is enclosed.
[J Publication Fee (No small entity discount permitted) 1QPaymBnt by credit card.l{?JrAlM d—é(/i&(lé Jtléé‘n!d.
(1) Advance Order - # of Copies " &XThe director is hereby authorized (o charge the required fee(s), any deficiency, or credits any
averpayment, to Deposit Account Number _1 3( i() 17 (enclose an extra copy of this form).
5. Change in Entity Status (from status indicated above)
J Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
3 Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature reguirements and certiﬁcation_s.

Authorized Signature /Andrew B. Karp/ ‘ Dae __April 23, 2015
Typed or printed name Andrew B. Karp Registration No. 61586
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033  U.S. Patent and Trademark Office; U.SSBRETSTHNS HHADMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 14252987

Filing Date: 15-Apr-2014

Title of Invention: COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES
First Named Inventor/Applicant Name: Richard C. Carlson

Filer: Andrew Bernard Karp

Attorney Docket Number: 24983US03

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 2501 1 480 480
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 480

Siemens EX1002
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Electronic Acknowledgement Receipt

EFSID: 22149371
Application Number: 14252987
International Application Number:
Confirmation Number: 5638

Title of Invention:

COLLISION AVOIDANCE SYSTEM FOR RAIL LINE VEHICLES

First Named Inventor/Applicant Name:

Richard C. Carlson

Customer Number:

23446

Filer:

Andrew Bernard Karp

Filer Authorized By:

Attorney Docket Number: 24983US03
Receipt Date: 23-APR-2015
Filing Date: 15-APR-2014
Time Stamp: 15:13:21

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $480

RAM confirmation Number 13889
Deposit Account 130017

Authorized User

WHEELER, GEORGEF.

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 giesdsing %1 002
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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 1.20 (Post Issuance fees)

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

File Listing:
Document L. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
— 39056
Post Allowance Communication - 24983US03_Response-to-
1 . . no 2
Incoming Notice_150423.pdf
9499b472959230f6dfd 184 3bad2bbf7f811
32a2
Warnings:
Information:
Drawings-only black and white line 24983U502_REPLACEMENT Dr 808834
2 gs-oniy biaf awings_1A-1B-1C-2_150423. no 2
drawings
pdf 7f0c23de0cd43a83c21096f4a1d33a3c4bbd|
5b40
Warnings:
Information:
24983US03_| FeeT itt 166704
_Issuereelransmi
3 Issue Fee Payment (PTO-85B) al_150423.pdf no 1
8e515398c0af25ede5h446525962dcde53
65d41
Warnings:
Information:
30450
4 Fee Worksheet (SB06) fee-info.pdf no 2
bc5b6ce650642d508f310279f385cf747b16)
Warnings:
Information:
Total Files Size (in bytes); 1045044

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 No. 24983US03

Art Unit: 3661

1%t Inventor: Carlson )
)
Examiner: Russell Warren Frejd ) Electronically filed on
)
Serial No. 14/252,987 ) April 23, 2015
)
Filed: April 15, 2014 )
)
For: COLLISION AVOIDANCE )
SYSTEM FOR RAIL LINE )
VEHICLES )
)
)
)
)

Conf. No.: 5638

RESPONSE TO NOTICE TO FILE CORRECTED APPLICATION PAPERS
MAILED MARCH 6, 2015

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Sir:

In response to the Notice to File Corrected Application Papers mailed on
March 6, 2015, replacement drawings for figures 1A, 1B, 1C, and 2 are uploaded
herewith.

The Commissioner is hereby authorized to charge any additional fees or
refund any overpayment of fees to our Deposit Account No. 13-0017 in the name of

McAndrews, Held & Malloy, Ltd.

Page 1 of 2
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Application No. 14/252,987
Attorney Docket No. 24983US03

Response to Notice to File Corrected Application Papers mailed March 6, 2015

Dated:_April 23, 2015

McAndrews, Held & Malloy, Ltd.

500 W. Madison St., Ste. 3400
Chicago, IL 60661

Telephone: (312) 775-8000
Facsimile: (312) 775-8100

Respectfully submitted,

/Andrew B. Karp/
Andrew B. Karp
Attorney for Applicant
Reg. No. 61,586

Page 2 of 2
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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. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/252,987 05/26/2015 9043131 24983US03 5638
23446 7590 05/06/2015
MCANDREWS HELD & MALLOY, LTD
500 WEST MADISON STREET
SUITE 3400

CHICAGQO, 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 O 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 http://pair.uspto.gov for additional applicants):

Richard C. Carlson, Village of Lakewood, IL;

Metrom Rail, L1.C, Lake Zurich, IL., Assignee (with 37 CFR 1.172 Interest);
Kurt A. Gunther, Round Lake Heights, IL;

Marc W. Cygnus, Mundelein, I1;

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.
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Case 1:22-0v-00048-RGA  Document 3 Filed OL/1E22 Fage 1 of L PagelD # 284

AQO 120 (Rev. 08/103%

O Mail Stop 8 REPORT ON THE
’ Birector of the U.S. Patent and Trademark Office FILING OR DETERMINATION (OF AN
P.O. Box 1458 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1456 TRADEMARK
In Compliance with 35 U.8.C. § 290 and/or 15 U.5.C. § 1116 vou are hereby advised that a court action has been
filed in the U.S. Dustrict Count District of Delaware on the folowing
] Trademarks or ¥ Patews. ([ the patent action involves 33 (.80, § 292.):
DOCKET NO. DATE FILED U8, BISTRICT COURT
111372022 District of Delaware
PLAINTIFF DEFENDANT
Metrom Rail, LLC Siemens Mobility, Inc., Thales Transport & Security, Inc,,
Thales USA, Inc., Humatics Corp., and Piper Networks,
inc,
PATENT OR DATE OF PATENT . D AT DEMARK
TRADEMARK NQO, OR TRADEMARK HOLDER OF PATENT OR TRADEM!
1 U8 10,778,363 B2 8/15/2020 Metrom Rail, LLC
2 U8 8812223782 3/19/2014 Metrom Rail, LLC
3 US8,04313182 5/26/2015 Metrom Rail, LLC
4 US 10,737,708 B2 8/11/2020 Metrom Rail, LLC
5 US 10,179,585 B2 1/15/2019 Metrom Rail, LLC
In the above—cntitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED INCLUDED BY
1 Amendment [ Answer 3 Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT . D AT I
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEMARK
i
3
4
5

inthe above-—euntitled case, the following decision has been rendered or judgement issued:

DECISIONJUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon initiation ¢f action, mail thic copy to Director  Copy 3—Upon termination of action, mail this copy te Birector
{opy 2—Upon filing document adding patent(s), mail this copy to Birector Copy 4—Case file copy
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