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Application No. Applicant(s)

18/527,226 HASSAN et al.
Office Actlon Summary Examiner ArtUnit | AIA (FITF) Status
HOWARD D BROWN JR 2488 Yes

-- 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
1)@ Responsive to communication(s) filed on 12/01/2023.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)(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)[J 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) Claim(s) 21-40 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s)___is/are allowed.
7) Claim(s) 21-40 is/are rejected.
8) [0 Claim(s) ____is/are objected to.
9) (OJ 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
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(1] The specification is objected to by the Examiner.
11)[@ The drawing(s) filed on 12/01/2023 is/are: a)l¥] 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)lJ All b)) Some**  ¢)(J None of the:
1.(]) Certified copies of the priority documents have been received.
2.0 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) ] Other:
Paper No(s)/Mail Date 12/01/2023

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20240606
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Application/Control Number: 18/527,226 Page 2
Art Unit: 2488

DETAILED ACTION
1. This Office Action is sent in response to Applicant’s communication received on
12/01/2023 for application number 18/527,226. The Office herby acknowledges receipt of the
following and placed of record in file: Specification, Drawings, Abstract, Oath/Declaration, and
claims.
Notice of Pre-AIA or AIA Status
2. The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AIA.

Information Disclosure Statement
3. The information disclosure statement (IDS) submitted on 12/01/2023 is in accordance
with provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being
considered by the examiner.

Double Patenting

4. 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 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
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Art Unit: 2488

Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

5. 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 nonstatutory double patenting
provided the reference application or patent either is shown to be commonly owned with the
examined application, or claims an invention made as a result of activities undertaken within the
scope of a joint research agreement. See MPEP § 717.02 for applications subject to examination
under the first inventor to file provisions of the AIA as explained in MPEP § 2159. See MPEP
§§ 706.02(1)(1) - 706.02(1)(3) for applications not subject to examination under the first inventor
to file provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

6. The USPTO Internet website contains terminal disclaimer forms which may be used.
Please visit www.uspto.gov/patent/patents-forms. The filing date of the application in which the
form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or
PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be filled out completely
online using web-screens. An eTerminal Disclaimer that meets all requirements is auto-
processed and approved immediately upon submission. For more information about eTerminal
Disclaimers, refer to www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

7. Claims 21-22, 28 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1, 5, 8 of U.S. Patent No. 11,875,580. Although the claims at issue are
not identical, they are not patentably distinct from each other: Table 1 shows comparison

between the instant claims and the U.S. Patent 11,875,580 B1 claims.
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Art Unit: 2488

See Table:

Page 4

App: 18/527,226
21. (New) A method comprising: receiving an

image of a roadway recorded by a camera
device installed within a vehicle;

detecting a horizon line in the image;
overlaying a line on the image to generate an
overlaid image;

transmitting the overlaid image to a
computing device over a network;

receiving a modification of the line from the
computing device, the modification
comprising a new line at a second position;
computing a camera parameter based on the
new line;

and transmitting data representing the camera

parameter to the camera device.

Patent: 11,875,580
1. A method comprising: receiving, over a

network from a camera device, a video
comprising a set of image frames;
identifying one or more lines in the video
using a predictive model, the one or more
lines including a horizon line;

computing at least one camera parameter
based on the one or more lines;

overlaying the one or more lines on the video
to generate an overlaid video;

transmitting the overlaid video to an annotator
device for manual review;

receiving a confirmation from the annotator
device, the confirmation indicating that the
one or more lines are accurate;

and transmitting data representing the at least

one camera parameter to the camera device.

22. (New) The method of claim 21, wherein
the camera parameter comprises one of
camera height, viewing angle, and road plane

normal.

5. The method of claim 1, wherein the at least
one camera parameter comprises a camera

height and road plane normal.
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Page 5

28. (New) A non-transitory computer-
readable storage medium for tangibly storing
computer program that, when executed by a
computer processor, perform operations of:
receiving an image of a roadway recorded by
a camera device installed within a vehicle;
detecting a horizon line in the image;
overlaying a line on the image to generate an
overlaid image; transmitting the overlaid
image to a computing device over a network;
receiving a modification of the line from the
computing device, the modification
comprising a new line at a second position;
computing a camera parameter based on the
new line; and transmitting data representing

the camera parameter to the camera device.

8. A method comprising: receiving a video,
the video comprising one or more image
frames; generating a set of intermediate
features representing the video using a
backbone network; inputting the set of
intermediate features into a lane or horizon
prediction head, the lane or horizon prediction
head comprising a neural network; predicting
a horizon line using the lane or horizon
prediction head, the horizon line comprising a
set of horizon markers; and using the horizon
line to compute at least one camera

parameter.

Claim Rejections - 35 USC § 103

8. The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness

rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not
identically disclosed as set forth in section 102, if the differences between the claimed invention and the
prior art are such that the claimed invention as a whole would have been obvious before the effective
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed
invention pertains. Patentability shall not be negated by the manner in which the invention was made.
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9. The factual inquiries for establishing a background for determining obviousness under 35
U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or
nonobviousness.
10. This application currently names joint inventors. In considering patentability of the
claims the examiner presumes that the subject matter of the various claims was commonly
owned as of the effective filing date of the claimed invention(s) absent any evidence to the
contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and
effective filing dates of each claim that was not commonly owned as of the effective filing date
of the later invention in order for the examiner to consider the applicability of 35 U.S.C.
102(b)(2)(C) for any potential 35 U.S.C. 102(a)(2) prior art against the later invention.
11. Claim(s) 21-40 is/are rejected under 35 U.S.C. 103 as being unpatentable over Kwant1 et
al., [US Pub. No.: 2019/0034740 A1] Kwant2 et al., [US Pub. No.: 2019/0102674 Al].
Re. Claim 21. Kwantl discloses

A method comprising: receiving an image of a roadway recorded by a camera device

installed within a vehicle [network for receiving image signals from a vehicle camera of

a roadway |Fig.1 el 113, 0076, 0081];

detecting a horizon line in the image [determining a horizontal line in the image at

which a maximum number of the one or more extended road lanes crosses over a

minimum horizontal extent of the horizontal line |Abstract];
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overlaying a line on the image to generate an overlaid image [Fig.4 401A-C];
transmitting the overlaid image to a computing device over a network [In step 607, the
horizon estimation platform 105 labels or annotates one or more map features depicted
in the image based on the horizon|Fig.1 el 100, Fig.6 Step 607, 0071],

In the same field of endeavor Kwant2 discloses:
receiving a modification of the line from the computing device, the modification
comprising a new line at a second position [The learner module then computes an
accuracy of the predictions for the initial set of model parameters. If the accuracy or
level of performance does not meet a threshold or configured level, the learner module
incrementally adjusts the model parameters until the model generates predictions at a
desired or configured level of accuracy with respect to the manually annotated labels in
the training data (e.g., the ground truth data).|0051],
computing a camera parameter based on the new line [The machine learning system 103
generates respective distributions or probability models for the training set 401 and the
reservoir set 405 according to the various embodiments described herein. These
distributions are combined into a single model (e.g., the sampling distribution 401)
describing a candidate observation 407's similarity to the training set and/or the
candidate pool at evaluation time to either accept or reject the candidate observation
407 from the reservoir set 405 for annotation and inclusion in the training data set
403];
and transmitting data representing the camera parameter to the camera device [data

representing camera parameter to the camera device |Fig. 8a].
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Therefore, it would have been obvious to one with ordinary skill in the art before the effective
filing date of the claimed invention to combine the horizon estimation using lane lines of
Kwantl with Kwant?2 for selecting representative training observations for annotation in machine

learning model.

Re. Claim 22, Kwantl discloses:
The method of claim 21, wherein the camera parameter comprises one of camera height, viewing

angle, and road plane normal [camera height, viewing angle and roadway parameters |Fig.3,

0051,0082].

Re. Claim 23, Kwantl discloses:
The method of claim 21, wherein receiving the image of the roadway comprises receiving an
image of the roadway while the vehicle is moving [images roadway are received during vehicle

operation |Fig.4a-b, 5a-c].

Re. Claim 24, Kwantl discloses:
The method of claim 23, wherein receiving the image of the roadway while the vehicle is
moving comprises detecting that the vehicle is traveling above a pre-defined speed or for a pre-

defined duration [vehicle speed and roadway speed level information is tracked and or received

|0099, 0101].

Re. Claim 25, Kwantl discloses:
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The method of claim 21, wherein transmitting the overlaid image to the computing device over
the network comprises transmitting the overlaid image to a web-based application [components
of the horizon estimation system capable to transmit images over a network to a web-based

application |Fig.1, 0038, 0056, 0063, 0081].

Re. Claim 26, Kwantl discloses:

The method of claim 21, wherein receiving the modification of the line from the computing
device comprises receiving an identification of a new horizon line by a user of the computing
device [to account for variances in the slopes of the roadway, the horizon estimation platform
105 detects a slope of the roadway, and adjusts the horizon based on the slope. The horizon
estimation platform 105, for instance, can determine the slope from one or more sensors of a
vehicle... to the examiner adjusting horizon line is identifying a new horizon based captured

sensor data [0057].

Re. Claim 27, the rejection of claim 1 is incorporated herein.

Kwantl & Kwant2 discloses the claim limitations, as follows:

The method of claim 21, wherein transmitting the data representing the camera parameter to the
camera device [Kwant2: data representing camera parameter to the camera device |Fig. 8a]
further comprises recomputing the camera parameter based on the modification of the line
[Kwantl: a parametric representation of a line can have 12 parameters in one set to describe a

single lane line. |0013].

Re. Claim 28, This claim is interpreted and rejected for the same reason set forth in claim 21.
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Re. Claim 29, This claim is interpreted and rejected for the same reason set forth in claim 22.

Re. Claim 30, This claim is interpreted and rejected for the same reason set forth in claim 23.

Re. Claim 31, This claim is interpreted and rejected for the same reason set forth in claim 24.

Re. Claim 32, This claim is interpreted and rejected for the same reason set forth in claim 25.

Re. Claim 33, This claim is interpreted and rejected for the same reason set forth in claim 26.

Re. Claim 34, This claim is interpreted and rejected for the same reason set forth in claim 27.

Re. Claim 35, This claim is interpreted and rejected for the same reason set forth in claim 1 & 28

including a device comprising: a processor [Fig. 14, box 1403],

and a storage medium for tangibly storing thereon program logic for execution by the processor

[Fig. 14 box 1405].

Re. Claim 36, This claim is interpreted and rejected for the same reason set forth in claims 23 &

30.

Re. Claim 37, This claim is interpreted and rejected for the same reason set forth in claims 24 &

31.
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Re. Claim 38, This claim is interpreted and rejected for the same reason set forth in claims 25 &

32.

Re. Claim 39, This claim is interpreted and rejected for the same reason set forth in claims 26 &

33.

Re. Claim 40, This claim is interpreted and rejected for the same reason set forth in claims 27 &
34.
Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to HOWARD D BROWN JR whose telephone number is (571)272-
4371. The examiner can normally be reached Monday - Friday 7:30AM - 5:00PM EST.

Examiner interviews are available via telephone, in-person, and video conferencing using
a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is
encouraged to use the USPTO Automated Interview Request (AIR) at
http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sathyanarayanan Perungavoor can be reached on 5712727455. The fax phone
number for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be
obtained from Patent Center. Unpublished application information in Patent Center is available

to registered users. To file and manage patent submissions in Patent Center, visit:
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https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for more
information about Patent Center and https://www.uspto.gov/patents/docx for information about
filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC)
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service
Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

HOWARD D. BROWN JR
Primary Examiner
Art Unit 2488

/HOWARD D BROWN JR/
Examiner, Art Unit 2488
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United States Patent and Trademark Office

Office of the Commissioner for Patents

Dear Applicant,

You recently received an Office action from your examiner, Review of your potent application is under way! You con continue fo
advertise or mark any products covered by your application for vour invention as “Patent Pending” for as long as this application is
pending. This letter provides information about how to continue through the patent application process and the help available to you
on your fouraey.

Where are you in the patent application process? Your Become 3 registered electronic filer (registered eFiler). As a
patent application is now in step 3, Application Prosecution registered efFiler, you can electronically view your submission,
{(www.uspto gov/UtilityPatentGuide.) Though the Office action  track progress of your application, and respond to USPTO
includes a “rejection,” that does not mean that you don't have correspondence. (www.usptogov/NewPatentFilers)

a good idea you can patent. It means your examiner belisves Contact us

your application is not yet ready for allowance. _ .
) \ o « General i*f-)r mation: USPTO Contact Canter —
Ready to respond? Responding to the Offica action is vour 800-786-3159 « TTY/TDD 800-877-8

opportunity to address the issues raised by your examiner,

Responses must be imely, complets, and in writing. In your

response, you may want to consider amending vour application

(www.uspto.gov/patents/maintain/responding-office-actions). wyrw.usoto.gov/EBC

= Inventors Assistance Center
www.uspio.zov/inventorassisiance

-
833

WWW.USDEO. IOV, heim

Patent Center: Patent Electronic Businass Center

We provide Pro Se Assistance, support spacifically geared for
indapendant inventors without an agent or attorney. Visit

www,uspio.gov/ProSePatents for a consolidated list of Want to learn more?
resources, including a sample amendment format. Full o

Hear about resources for startups, inventors, and
description of amendment formatting can be found at

www.uspio.soviwebsotiices/pac/mpen/s7id html. Call us at
E66-767-3848, or email proseassistancecenter@usplo.goy.

entrepreneurs, as wall as our initiatives engaging women,
the military community, and others. These programs offer
helpful tips and tricks on identifying and managing yvour iP,

Have questions about the Office action? Contact vour finding options for funding, and expanding your network to
examinar! A conversation with vour examiner (called an support vour business.
interview™) may help clarify and resolve any issues and - WWW.LSDLO.20V/Startuns

possibly identify what you can patent. While an interview does

. P . - www.uspto.gov/inventors
not stop the clock for your official response or substitute for a -

response, there is no fee for an interview. To schedule a call or - www.usplo.gov/initiativas
video, you can: * Access our fres servicas all in one spot. Find all of cur
1. use the USPTO's Automated Interview Reguest (AIR) contact centers, nationwide services, events, education
form (www.uspto.gov/patents/uspto-automated- and training. (www.uspto.gov/FraelServicas)
interview-request-alr-form); o Connect with us on instagram, Linkedin, Twitter, Facebook,
2. file the Applicant initiated interview Reguest form and YouTube.
(PTOL-413A) (www.usplo. gov/sites/default/diles/ s Hear about the great things we are doing by subscribing at
documents/PTOLAIZA pd); or www. uspio.sov/subscribe.

3. contact your examiner directly via telephone {contact
information is provided at the end of your Office action).

Need help near you? We have regional offices across the
country (www.uspto.gov/locations), as well as Patent and
Trademark Resource Centers in libraries in nearly every state
{www.uspto.gov/pire), with specialists standing by to help you Vaishali Udupa
al no cost

Commissioner for Patents
United States Patent and Trademark Office
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Under the Paperwork Reduction Act of 1995, no persons are req

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
ired to respond to a collection of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPLICg;rt!gtl\:t;EFFgE'll;lTEgle\gIglATloN RECORD 167527 296 12/0112003 3o be Maled
ENTITY: LARGE [JsmALL [JMICRO

APPLICATION AS FILED - PARTI

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
] BAsiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() sEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(] EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . *
(37 GFR 1.16(i)) minus 20 = x 100 -
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) minus 3 = x 3480 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Dé?;"f’?g'ON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(T MULTIPLE DEPENDENT GLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
= 09/12/2024 ;‘E#"EAF'{N'NG 'F\’lgll\iﬂ\?lgisLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ! *k _ _
= ., 20 Minus | ** 20 -0 x $100 - 0
4 « ) o
of e |3 T -0 1 3450 - 0
< ] Application Size Fee (37 CFR 1.16(s))
[:] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
RER/IF,?IE'!_{NG PRNELill\IACl)BLIJESRLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; . = =
= | (37CFR 1.160) Minus — X $ 0 -
[a) .
E !27doe|=%e1r.]%ﬁwr)])t * Minus | *** = x $0 -
> ] Application Size Fee (37 CFR 1.16(s))
< D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))

TOTAL ADD'L FEE

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

PSA

** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".

/LINDA A WISE/

*** 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.

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
reguire 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-PT0O-9199 and sefect option 2.
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Docket No. 189908-000302
Appl. No. 18/527,226
Response to Office Action

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s) A. Hassan et al. Examiner H. Brown Jr.
Serial No. 18/527,226 Art Unit 2488

Filed Dec. 1, 2023 Confirmation 7088

Title CAMERA INITIALIZATION FOR LANE

DETECTION AND DISTANCE ESTIMATION
USING SINGLE-VIEW GEOMETRY

RESPONSE TO OFFICE ACTION

COMMISSIONER FOR PATENTS
P.O. Box 1450
ALEXANDRIA, VA 22313-1450

Dear Sir;

In response to the Office Action dated June 12, 2024, please reconsider the application in

view of the following remarks.
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Appl. No. 18/527,226
Response to Office Action

LISTING OF THE CLAIMS

The following listing of claims replaces all previous listings.

1-20. (Canceled)

21.

22.

(Previously Presented) A method comprising:

receiving an image of a roadway recorded by a camera device installed within a

vehicle;
detecting a horizon line in the image;
overlaying a line on the image to generate an overlaid image;
transmitting the overlaid image to a computing device over a network;

receiving a modification of the line from the computing device, the modification

comprising a new line at a second position;
computing a camera parameter based on the new line; and
transmitting data representing the camera parameter to the camera device.

(Previously Presented) The method of claim 21, wherein the camera parameter

comprises one of camera height, viewing angle, and road plane normal.

23.

(Previously Presented) The method of claim 21, wherein receiving the image of the

roadway comprises receiving an image of the roadway while the vehicle is moving.

24.

(Previously Presented) The method of claim 23, wherein receiving the image of the

roadway while the vehicle is moving comprises detecting that the vehicle is traveling above

a pre-defined speed or for a pre-defined duration.
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25.  (Previously Presented) The method of claim 21, wherein transmitting the overlaid
image to the computing device over the network comprises transmitting the overlaid image

to a web-based application.

26.  (Previously Presented) The method of claim 21, wherein receiving the modification
of the line from the computing device comprises receiving an identification of a new

horizon line by a user of the computing device.

27.  (Previously Presented) The method of claim 21, wherein transmitting the data
representing the camera parameter to the camera device further comprises recomputing the

camera parameter based on the modification of the line.

28. (Previously Presented) A non-transitory computer-readable storage medium for
tangibly storing computer program that, when executed by a computer processor, perform

operations of

receiving an image of a roadway recorded by a camera device installed within a

vehicle;
detecting a horizon line in the image;
overlaying a line on the image to generate an overlaid image;
transmitting the overlaid image to a computing device over a network;

receiving a modification of the line from the computing device, the modification

comprising a new line at a second position;
computing a camera parameter based on the new line; and

transmitting data representing the camera parameter to the camera device.
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29. (Previously Presented) The non-transitory computer-readable storage medium of
claim 28, wherein the camera parameter comprises one of camera height, viewing angle,

and road plane normal.

30. (Previously Presented) The non-transitory computer-readable storage medium of
claim 28, wherein receiving the image of the roadway comprises receiving an image of the

roadway while the vehicle is moving.

31 (Previously Presented) The non-transitory computer-readable storage medium of
claim 30, wherein receiving the image of the roadway while the vehicle is moving
comprises detecting that the vehicle is traveling above a pre-defined speed or for a pre-

defined duration.

32.  (Previously Presented) The non-transitory computer-readable storage medium of
claim 28, wherein transmitting the overlaid image to the computing device over the

network comprises transmitting the overlaid image to a web-based application.

33.  (Previously Presented) The non-transitory computer-readable storage medium of
claim 28, wherein receiving the modification of the line from the computing device
comprises receiving an identification of a new horizon line by a user of the computing

device.

34.  (Previously Presented) The non-transitory computer-readable storage medium of
claim 28, wherein transmitting the data representing the camera parameter to the camera
device further comprises recomputing the camera parameter based on the modification of

the line.
35. (Previously Presented) A device comprising:
a processor; and

a storage medium for tangibly storing thereon program logic for execution by the

processor, the program logic comprising logic for:
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receiving an image of a roadway recorded by a camera device installed within

a vehicle;
detecting a horizon line in the image;
overlaying a line on the image to generate an overlaid image;
transmitting the overlaid image to a computing device over a network;

receiving a modification of the line from the computing device, the

2

modification comprising a new line at a second position;
computing a camera parameter based on the new line; and
transmitting data representing the camera parameter to the camera device.

36.  (Previously Presented) The device of claim 35, wherein receiving the image of the

roadway comprises receiving an image of the roadway while the vehicle is moving.

37.  (Previously Presented) The device of claim 36, wherein receiving the image of the
roadway while the vehicle is moving comprises detecting that the vehicle is traveling above

a pre-defined speed or for a pre-defined duration.

38.  (Previously Presented) The device of claim 35, wherein transmitting the overlaid
image to the computing device over the network comprises transmitting the overlaid image

to a web-based application.

39.  (Previously Presented) The device of claim 35, wherein receiving the modification
of the line from the computing device comprises receiving an identification of a new

horizon line by a user of the computing device.

40.  (Previously Presented) The device of claim 35, wherein transmitting the data
representing the camera parameter to the camera device further comprises recomputing the

camera parameter based on the modification of the line.
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REMARKS

Claims 21 through 40 are pending. Applicant previously canceled claims 1 through 20

without prejudice.
1 Double Patenting

The Office Action rejects claims 21, 22, and 28 on the grounds of non-statutory double
patenting over claims 1, 5, and 8 of parent U.S. Pat. No. 11,875,580 (the “’580 Patent™).
While Applicant does not concede that the rejection is proper, Applicant will file a terminal

disclaimer in due course.
2 Rejections under 35 U.S.C. § 103

The Office Action rejects claims 1 through 20 under 35 U.S.C. § 103 over U.S. Pat. Pub.
No. 2019/0034740 (“Kwant1”) and U.S. Pat. Pub. No. 2019/0102674 (“Kwant2”).

Applicant respectfully disagrees and traverses.

Kwant1 describes a system for “estimating a vanishing point or horizon in an image
depicting one or more lanes of a roadway.”! In short, Kwantl builds a lane model and
extends road lanes through a potential horizon.? Kwantl then includes “determining a
horizontal line in the image at which a maximum number of the one or more extended road

93

lanes crosses over a minimum horizontal extent of the horizontal line.”” This horizontal

line is then used as the horizon.*
With respect to claim 21, the Office Action contend that Kwant1 teaches or suggests:

overlaying a line on the image to generate an overlaid image; [and]

1 Kwant] at Abstract.
2 See id.

31d.

41d.
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transmitting the overlaid image to a computing device over a network.
Applicant respectfully disagrees.

Notably, Kwantl never performs any type of visualization of the horizon line. Instead,
Kwant1 at most describes using a horizon line as a tool for other operations that do not
include visualizing the horizon. Specifically, and as cited by the Office Action, Kwantl
describes “annotating” images.” However, these annotations do not involve “overlaying”
the horizon as claimed. Instead, they refer to annotating other objects (e.g., signs) by using
the horizon line as a point of reference.® Thus, Applicant disagrees and asserts that Kwant1

fails to describe the overlaying and transmitting steps quoted above.
Claim 21 further recites:

receiving a modification of the line from the computing device, the
modification comprising a new line at a second position;

computing a camera parameter based on the new line; and
transmitting data representing the camera parameter to the camera device.

The Office Action concedes that Kwantl fails to teach or suggest this process. Applicant
agrees. Similar to the discussion above, Kwantl describes various ways in which the
horizon can be used for other operations.” What Kwant1 does not disclose however is
modifying the horizon. Indeed, Kwant1 assumes that the algorithm used to compute the

horizon is accurate.

5 See generally id. at 71,

6 Id. (“The horizon estimation platform 105 can localize the any detected objects in the image 843 (e.g., the
sign 845) by localizing the sign 845 based, at least in part, on a distance 847 to the estimated horizon, and
then identifying the localized sign 845 by querying the geographic database for the HD location information
for a matching sign in the geographic database 111.”)

7 See generally id. at FIG. 6 and accompanying discussion.
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The Office Action cites Kwant2 as remedying this deficiency of Kwantl. Applicant

respectfully disagrees.

The cited portions of Kwant2 describe a machine learning system which includes a “learner
module.”® Notably, Kwant2’s discussion of this learner module is, essentially, describing

backpropagation with a loss function:

For example, during training, the machine learning system 103 uses a
learner module that feeds feature sets from the training data set into the
machine learning model to compute a predicted matching feature using an
initial set of model parameters. The learner module then compares the
predicted matching probability and the predicted feature to the ground truth
data (e.g., the manually annotated feature labels) in the training data set for
each observation (e.g., image) used for training. The learner module then
computes an accuracy of the predictions for the initial set of model
parameters. If the accuracy or level of performance does not meet a
threshold or configured level, the learner module incrementally adjusts the
model parameters until the model generates predictions at a desired or
configured level of accuracy with respect to the manually annotated labels
in the training data (e.g., the ground truth data). °

That is, the learner module makes a prediction on an input feature, compares the prediction
to a ground truth label, and adjusts the model parameters until the predictions meet the

desired accuracy rate.
This is not what is claimed.

Claim 21 recites “receiving a modification of the line from the computing device, the
modification comprising a new line at a second position.” Putting aside that Kwant2
describes a model training process (not a verification), nothing in Kwant2 describes
computing a “new line at a second position.” By contrast, Kwant2 describes predicting a
“label” and the comparing it to a known label. This is a fundamentally different operation.

For example, if one were to apply Kwant2 to a horizon line, it would require Kwant2 to

8 Kwant2 at 9 50.
°Id.
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receive an image with a horizon line, compute a label (e.g., “accurate” or “not accurate”)
and compare that to a ground truth label to backpropagate and tune the model. At no point
does Kwant2 describe a generative step of computing a new line in this type of operation.
As a second example, even if the labels in Kwant2 were horizontal lines,'® there is no
evidence that Kwant2 receives a horizontal line, predicts a new horizontal line, and then
compares the new horizontal line to a third horizontal line. Indeed, at best, one would
assume that Kwant2 receive a image with no horizon, compute the horizon, then compare
the computed horizon to an expected horizon. In this example, there is no “modification”

of aline.

Even if Kwant2 were construed to describe a generative model (a point not conceded),
Kwant?2 fails to describe “computing a camera parameter based on the new line.” First, it
is unclear what portion of Kwant2 is cited for this feature as the Office Action refers to

“FIG. 8 A” which appears in Kwant1 and not Kwant2.

Applicant notes, however, that the “parameters” tuned in Kwant2 are not camera
parameters, they are internal weights and biases of a neural network. Simply stated, the
parameters tuned in Kwant2 have no relation to a camera, but are related instead to how
the machine learning system processes feature vectors. By contrast, the claims camera
parameters are specifically related to the operation of a camera. As described in the
specification, the horizon line can be used to adjust the settings of a camera via camera
parameters. This operation is wholly absent from Kwant2. Further, FIG. 8 A of Kwantl
merely describes an alert that a lane model is inconsistent. This alert does compute or
update a camera parameter, it merely alerts the user of a problem. As such, neither

references teaches or suggests the claimed camera parameter.

For these reasons, Applicant asserts that the cited art fails to teach or suggest each and

every element of claim 1. Further, the remaining independent recite similar elements and

19 Applicant does not concede Kwant2 operates at all in this manner, but merely presents this example to
expedite prosecution. Specifically, Kwant2 only describes “feature labels” which cannot reasonably be
interpreted as representing geometric objects.
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are thus allowable over the cited art for at least the same reasons. Finally, the dependent
claims are allowable over the cited art for at least the reasons set forth with respect to the

independent claims.

As aresult, the cited prior art, alone or in combination, fails to teach or suggest all elements
of the claims, and thus Applicant respectfully requests the withdrawal of the rejection based

upon such combination.

3 Conclusion

It is respectfully submitted that all of the Examiner’s objections have been successfully
traversed and that the application is now in order for allowance. Accordingly,
reconsideration of the application and allowance thereof is courteously solicited.
Authorization is hereby provided to charge any fees which may be required for the present

filing, or credit any overpayment, to Deposit Account No. 50-2638.

Respectfully submitted,
/George Zalepa/
George Zalepa

Reg. No. 72,706

GREENBERG TRAURIG, LLP
CUSTOMER NUMBER 32361
Phone: (973) 443-3241
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« is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal
disclaimer.

\\\%\\\‘\\ Terminal disclaimer fee under 37 CFR 1.20(d) included with Electronic Terminal Disclaimer request.

0149



Applicant claims the following entity status:
Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statemnts made on
information and belief are believed to be true; and further that these statements were made with the knowledge that
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of
Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

| certify, in accordance with 37 CFR 1.4(d)(4) that | am: An attorney or agent registered to practice before the
Patent and Trademark Office who is of record in this application

Signature Name Registration #

/George Zalepa/ George Zalepa 72706
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IGeorge Zalepa/ September 20, 2024
Signature Date
George Zalepa 973-443-3241
Typed or printed name Telephone Number

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and certifications. Juristic
entities must be represented by a patent practitioner (see 37 CFR 1.31, which is applicable to any paper filed on or after September 16,
2012, that is presented on behalf of a juristic entity, regardless of application filing date). Submit multiple forms if more than one signature
is required, see below*.

E * Total of 1 forms are submitted.
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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 notbe 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. Arecordin 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. Arecord 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. A rrecord 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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UNITED STATES PO Box 1450
PATENT AND TRADEMARK OEFICE Ao, Y e onto. oV

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #
18/527,226 09/20/2024 02:14:04 PM Z ET 189908.000302

Title of Invention

CAMERA INITIALIZATION FOR LANE DETECTION AND DISTANCE ESTIMATION USING SINGLE-
VIEW GEOMETRY

Application Information

APPLICATION TYPE  Utility - Nonprovisional Application PATENT #
under 35 USC 111(a)

CONFIRMATION # 7088 FILEDBY  Judi Cordo
PATENT CENTER # 67259448 FILING DATE  12/01/2023
CUSTOMER # 32361 FIRST NAMED  Ali HASSAN
INVENTOR
CORRESPONDENCE - AUTHORIZED BY  George Zalepa
ADDRESS
Documents TOTAL DOCUMENTS: 1
SIZE
DOCUMENT PAGES DESCRIPTION (KB)
189908_000302_authorizatio Internet Communications
n_for_internet_communicatio 2 . 182 KB
Authorization

n.pdf
Digest
DOCUMENT MESSAGE DIGEST(SHA-512)

8D99FAADAE46170F768ESF594E7310DD90D3778760431762F
B3D196E79AD9DD44E72989C8D932C62FD20F926CO9DBD62FF
B5614DEDA894F3FAOCAC3C1DD9E6518

189908_000302_authorization_
for_internet_communication.pdf

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

0153



Page 2 of 2

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 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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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 1 "17493011" (US-PGPUB; USPAT; [OR ON ON 2023/09/06
USOCR; FIT (CN, FR, 07:04 AM
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L2 40 ((("MOTIVE") near3 (USPAT) OR ON ON 2023/09/06
("TECHNOLOGIES") 07:44 AM
near3
("INC"))).AS,AANM.

L3 1065 ((("HASSAN") near3 (US-PGPUB; USPAT; [OR ON ON 2023/09/06
("Ali")) OR (("ALI") USOCR; EPO; JPO; 07:44 AM
near3d ("Ahmed")) OR |DERWENT)

(("KAZMI") near3
("Syed") near3
("Wajahat") near3
("Ali"))).INV.

L4 3 ("20190009166" OR (US-PGPUB; USPAT) [OR ON ON 2023/09/06
"20210009166" OR 07:46 AM
"20210049780").pn.

L5 88562 (G06V20/588 OR (US-PGPUB; USPAT) [OR ON ON 2023/09/06
G06F18/214 OR 07:47 AM
GO6N3/044 OR
G06T7/50 OR
G06T7/75 OR
G06T2207/30256 OR
GO6N3/0442 OR
GO6N3/045 OR
GO6N3/0464 OR
GO6N3/084 OR
GO6N3/09 OR
G06V10/82).cpc.

L6 587992 (G06V20/588 OR (US-PGPUB; USPAT; [OR ON ON 2023/09/06
G06F18/214 OR USOCR; FIT (CN, FR, 07:48 AM
GO6N3/044 OR WO); FPRS; EPO;

G06T7/50 OR JPO; DERWENT;
G06T7/75 OR IBM_TDB)
G06T2207/30256 OR

GO6N3/0442 OR

GO6N3/045 OR

GO6N3/0464 OR

GO6N3/084 OR

GO6N3/09 OR

G06V10/82).cpc.

L7 540505 (Road OR street WITH [(US-PGPUB; USPAT; |OR ON ON 2023/09/06
lane WITH line WITH USOCR; FIT (CN, FR, 07:57 AM
bondar$3) SAME WO); FPRS; EPO;

(detect$3) JPO; DERWENT;
IBM_TDB)

L8 1856 (Road OR street WITH [(US-PGPUB; USPAT; |OR ON ON 2023/09/06

lane WITH line WITH USOCR; FIT (CN, FR, 07:59 AM
09/19/2024 11:54:41 PM Page 1 of 7
Workspace: 18527226 HB

0162




bondar$3) SAME WO); FPRS; EPO;
(detect$3) AND JPO; DERWENT;
(horizon WITH line) IBM_TDB)

L9 466 (Road OR street WITH [(US-PGPUB; USPAT; |OR ON ON 2023/09/06
lane WITH line WITH USOCR; FIT (CN, FR, 08:00 AM
bondar$3) SAME WO); FPRS; EPO;

(detect$3) SAME JPO; DERWENT;
(horizon WITH line) IBM_TDB)

L10 169 5 AND (Road OR street | (US-PGPUB; USPAT,; [OR ON ON 2023/09/06
WITH lane WITH line USOCR; FIT (CN, FR, 08:01 AM
WITH bondar$3) SAME |WO); FPRS; EPO;

(detect$3) SAME JPO; DERWENT;
(horizon WITH line) IBM_TDB)

L11 443 5 AND (Road OR street | (US-PGPUB; USPAT,; [OR ON ON 2023/09/06
WITH lane WITH line ) |USOCR; FIT (CN, FR, 08:03 AM
SAME (horizon WITH |WO); FPRS; EPO;
line) JPO; DERWENT;

IBM_TDB)

L12 1693 (Road OR street WITH [(US-PGPUB; USPAT; |OR ON ON 2023/09/06
lane WITH line ) SAME |USOCR; FIT (CN, FR, 08:03 AM
(horizon WITH line) WO); FPRS; EPO;

JPO; DERWENT;
IBM_TDB)

L13 30 12 AND (Lane WITH (US-PGPUB; USPAT; [OR ON ON 2023/09/06
mark$3) WITH (Horizon |USOCR; FIT (CN, FR, 08:04 AM
ADJ line) WO); FPRS; EPO;

JPO; DERWENT;
IBM_TDB)

L14 2 12 AND (Lane WITH (US-PGPUB; USPAT; [OR ON ON 2023/09/06
mark$3) WITH (Horizon |USOCR; FIT (CN, FR, 01:56 PM
ADJ line) SAME WO); FPRS; EPO;

(predict$3 OR JPO; DERWENT;
forecast$3) IBM_TDB)

L15 2 (Lane ADJ line) WITH [(US-PGPUB; USPAT; |OR ON ON 2023/09/06
(mark$3) WITH USOCR; FIT (CN, FR, 02:03 PM
(Horizon ADJ line) WO); FPRS; EPO;

SAME (predict$3) JPO; DERWENT;
IBM_TDB)

L16 4 (Lane ADJ line) SAME [(US-PGPUB; USPAT; |OR ON ON 2023/09/06
(Horizon ADJ line) USOCR; FIT (CN, FR, 02:04 PM
SAME (predict$3) WO); FPRS; EPO;

JPO; DERWENT;
IBM_TDB)

L17 57 (Road OR street WITH [(US-PGPUB; USPAT; |OR ON ON 2023/09/11
lane WITH line WITH USOCR; FIT (CN, FR, 12:31 PM
bondar$3) SAME WO); FPRS; EPO;

(detect$3) AND JPO; DERWENT;
(horizon WITH line) IBM_TDB)
SAME network

L18 28 (Road OR street WITH [(US-PGPUB; USPAT) |OR ON ON 2023/09/11
lane WITH line WITH 12:37 PM
bondar$3) SAME
(detect$3) AND
(horizon WITH line)

09/19/2024 11:54:41 PM Page 2 of 7

Workspace: 18527226
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L19

L20

L21

L22

L23

L24

L25

L26

L27

28

869

869

452

2596

0

SAME network

(Road OR street WITH
lane WITH line WITH
bondar$3) SAME
(detect$3) AND
(horizon WITH line)
SAME (network)

(Road OR street WITH
lane WITH line WITH
bondar$3) SAME
(detect$3) AND
(horizon WITH line)
SAME (network WITH
receiv$3)

(Road OR street WITH
lane WITH line WITH
bondar$3) SAME
(detect$3) AND
(horizon WITH line)
SAME (network WITH
receiv$3 WITH ccd OR
camera OR imag$3)

(Road OR street WITH
lane WITH line WITH
bondar$3) SAME
(detect$3) AND
(horizon WITH line)
SAME (network near2
receiv$3 WITH ccd OR
camera OR imag$3)

(Road OR street WITH
lane WITH line WITH
bondar$3) SAME
(detect$3) AND
(horizon WITH line)
SAME (network near2
receiv$3 WITH ccd OR
camera)

(Road OR street WITH
lane WITH line WITH
bondar$3) SAME
(detect$3) AND
(horizon WITH line)
SAME (network near2
receiv$3 WITH camera)

(Road OR street WITH
lane WITH line WITH
bondar$3) SAME
(detect$3) AND
(horizon WITH line)
SAME (network WITH
receiv$3 WITH camera)

5 AND (network WITH
receiv$3 WITH camera)

(Road OR street WITH

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2023/09/11
12:44 PM

2023/09/11
12:56 PM

2023/09/12
10:40 AM

2023/09/12
10:41 AM

2023/09/12
10:41 AM

2023/09/12
10:41 AM

2023/09/12
10:42 AM

2023/09/12
12:04 PM

2023/09/12

09/19/2024 11:54:41 PM

Workspace: 18527226

0164

Page 3 of 7

HB




L28

L29

L30

L31

L32

L33

L34

L35

L36

850

477

133

lane WITH line WITH
bondar$3) SAME
(horizon WITH line)
SAME (network WITH
receiv$3 WITH camera)

(Road OR street WITH
lane ADJ line) SAME
(horizon WITH line)
SAME (boundary)
SAME (network WITH
receiv$3 WITH camera)

(Road OR street WITH
lane ADJ line) SAME
(horizon WITH line)
SAME (network WITH
receiv$3 WITH camera)

(Road OR street WITH
lane ADJ line) SAME
(network WITH receiv$3
WITH camera)

(Road OR street WITH
lane ADJ line) SAME
(network WITH receiv$3
WITH camera WITH
imag$3)

5 AND (Road OR street
WITH lane ADJ line)
SAME (network WITH
receiv$3 WITH camera
WITH imag$3)

5 AND (Road OR street
WITH lane ADJ line)
SAME (network WITH
receiv$3 WITH camera
WITH imag$3) AND
(horizion ADJ Line)

5 AND (Road OR street
WITH lane ADJ line)
SAME (network WITH
receiv$3 WITH camera
WITH imag$3) AND
(horizon ADJ Line)

5 AND (Road OR street
WITH lane ADJ line)
SAME (network WITH
receiv$3 WITH camera
WITH imag$3) SAME
(horizon ADJ Line)

(Road OR street WITH
lane ADJ line) SAME
(network WITH receiv$3
WITH camera WITH
imag$3) SAME (horizon
ADJ Line)

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

(US-PGPUB;

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

USPAT)

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

12:05 PM

2023/09/12
12:13 PM

2023/09/12
12:13 PM

2023/09/12
12:13 PM

2023/09/12
12:13 PM

2023/09/12
12:14 PM

2023/09/12
12:14 PM

2023/09/12
12:15 PM

2023/09/12
12:15 PM

2023/09/12
12:15 PM

09/19/2024 11:54:41 PM
Workspace: 18527226
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