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Application No. Applicant(s)

16/146,770 Vellagoundar et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
MICHAEL S OSINSKI 2664 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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 9/28/2018.
0 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 £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s)  1-20 is/are pending in the application.
5a) Of the above claim(s) _____is/are withdrawn from consideration.
) O Claim(s) _____is/are allowed.
) Claim(s) 1-5,7-12,14-17 and 19-20 is/are rejected.
) Claim(s) 6,13 and 18 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

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)(] The specification is objected to by the Examiner.

11)[ The drawing(s) filed on 9/28/2018 is/are: a)M 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)d All b)(J Some** ¢)(J None of the:
1.[J Certified copies of the priority documents have been received.
2.(J 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.
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Application/Control Number: 16/146,770 Page 2
Art Unit: 2664

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

DETAILED ACTION
1. The following Office action is in response to communications filed on 9/28/2018.

Claims 1-20 are currently pending within this application.

Information Disclosure Statement
2. The information disclosure statement (IDS) submitted on 9/28/2018 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Claim Rejections — 35 USC § 102
3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(2) the claimed invention was described in a patent issued under section 151, or in an
application for patent published or deemed published under section 122(b), in which the
patent or application, as the case may be, names ancther inventor and was effectively filed
before the effective filing date of the claimed invention.

4. Claims 1-5, 8-12, 14-17, and 19 are rejected under 35 U.S.C. 102(a)(2) as

being anticipated by Park (US PGPub 2019/0282214) [hereafter Park].
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Application/Control Number: 16/146,770 Page 3
Art Unit: 2664

5. As to claim 1, Park discloses an apparatus (ultrasound diagnosis apparatus 100
and medical imaging apparatus 300 shown in Figs 1-3) comprising: a memory (storage
340 with neural network processor 325) storing a first neural network (as shown in Fig
4) that is trained to map image quality metrics (feature values) to corresponding scan
parameters (parameters), and a processor (processor 320 with neural network
processor 325) configured to receive specified image quality metrics (input feature
values), instruct the trained first neural network to generate scan parameters (output
parameter values) based on the specified image quality metrics to configure an imaging
device (ultrasound system 605) for image acquisition, and instruct the imaging device to
acquire one or more resulting images using the generated scan parameters
(Paragraphs 0042-0043, 0050, 0063-0066, 0069-0078, 0083-0084, 0086-0091, 0093-

0096, 0104).

6. As to claim 2, Park discloses a second neural network (deep learning network
used by processor 320 for calculation of optimization coefficient) that is trained to map
image datasets (training image data set) to corresponding image quality metrics
(optimization coefficients corresponding to various feature types), wherein the first
neural network is trained by the image quality metrics output from the second neural
network and scan parameters associated with corresponding image datasets

(Paragraphs 0072-0078, 0086-0087).

Page 4 of 24



Application/Control Number: 16/146,770 Page 4
Art Unit: 2664

7. As to claim 3, Park discloses the first neural network is a shallow neural network
and the second neural network is a deep neural network, the second neural network

including more hidden layers than the first neural network (Paragraphs 0077, 0086).

8. As to claim 4, Park discloses the second neural network is to periodically update

the first neural network (Paragraphs 0076-0078, 0085-0086).

9. As to claim 5, Park discloses the first neural network is to be fine-tuned based on
a usage pattern associated with at least one of the imaging device or a site at which the

imaging device is located (Paragraphs 0088-0094).

10. Astoclaims 8-12, 14-17, and 19, the claimed limitations are fully disclosed as

explained with respect to the above citations and explanations of claims 1-5.

Claim Rejections — 35 USC § 103
11.  The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102 of this title, if the differences
between the claimed invention and the prior art are such that the claimed invention as a whole
would have been obvious before the effective filing date of the claimed invention to a person
having ordinary skill in the art to which the claimed invention pertains. Patentability shall not
be negated by the manner in which the invention was made.

12.  Claims 7 and 20 are rejected under 35 U.S.C 103 as being unpatentable
over Park (US PGPub 2019/0282214) [hereafter Park] in view of Bhatia (US PGPub

2015/0199478) [hereafter Bhatia].
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Application/Control Number: 16/146,770 Page 5
Art Unit: 2664

13. Asto claims 7 and 20, Park discloses the imaging device is a magnetic
resonance imaging device, the image quality metrics include at least one of signal-to-
noise ratio (SNR), contrast, scan time, and patient comfort level (Paragraphs 0037,
0041, 0065, 0067, 0072).

It is however noted that Park fails to particularly disclose the scan parameters
include at least one of slice thickness (ST), flip angle (FA), echo time (TE), repetition
time (TR), inversion time (Tl), echo train length (ETL), spatial resolution, number of
excitations (Nex), number of signal averages/acquisitions (Nsa), receiver bandwidth
(rBW).

On the other hand, Bhatia discloses determining scan parameters that include at
least one of slice thickness (ST), flip angle (FA), echo time (TE), repetition time (TR),
inversion time (TI), echo train length (ETL), spatial resolution, number of excitations
(Nex), number of signal averages/acquisitions (Nsa), receiver bandwidth (rBW)
(Paragraphs 0021, 0039-0042).

It would have been obvious to one having ordinary skill in the art before the
effective filing date of the claimed invention to include generating scanning parameters
such as at least one of slice thickness (ST), flip angle (FA), echo time (TE), repetition
time (TR), inversion time (Tl), echo train length (ETL), spatial resolution, number of
excitations (Nex), number of signal averages/acquisitions (Nsa), receiver bandwidth
(rBW) as taught by Bhatia with the apparatus taught by Park because the cited prior art
are directed towards deriving scanning parameters from image quality features using

neural networks and because the claimed limitations are fully disclosed within the
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Application/Control Number: 16/146,770 Page 6
Art Unit: 2664

combination of the prior art references and would yield predictable results of increasing
the amount of relevant medical imaging parameters to be achieved during imaging

operations of the imaging device.

Claims
14.  Claims 6, 13, and 18 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

Conclusion
15.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MICHAEL S OSINSKI whose telephone number is (571)
270-3949. The examiner can normally be reached on Monday - Friday, 10:00am -
6:00pm. If attempts to reach the examiner by telephone are unsuccessful, the
examiner’s supervisor, Nay Maung can be reached on 571-272-7882. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic
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Application/Control Number: 16/146,770 Page 7
Art Unit: 2664

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.

MO
/MICHAEL S OSINSKI/
Primary Examiner, Art Unit 2664
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Receipt date: 038/28/2018 16/146,770 ~ GaU: 2684
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Filing Date 2018-09-28

INFORMATION DISCLOSURE

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

First Named Inventor | Jaganathan Vellagoundar
Art Unit

Examiner Name

Aftorney Docket Number 20176/320538

CERTIFICATION STATEMENT

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

That each item of information 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 set forth in 37 CFR 1.17 (p) has been submitted herewith.

X 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 [Christopher N. Georgef Date (YYYY-MM-DD) 2018-09-28
Name/Print Christopher N. George Registration Number 51728

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.5.C. 122 and 37 CFR
1.14. This collection 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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Receipt date: 08/28/2018 16/146,770 ~ GAU: 2684

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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these 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
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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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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((CNN DNN RNN SVM (support NEAR3
(vector machine)) (machine NEAR3
learning) ((convolution convolutional
learning classification classifying train
training trained deep shallow) NEAR3
(network neural nonlinear non-linear model
layer tree)) ((neural nonlinear non-linear)
NEAR3 network) Convnet) WITH (receive
receiving reception received acquire
acquiring acquisition acquired acquirement
obtain obtaining obtained obtainment attain
attained attaining attainment input inputting
inputted output outputting outputted supply
supplying supplied generate generating
generation generated produce producing
production produced provide providing
provided read reading readout sense
sensing sensed transfer transmit
transferring transferred transmission
transmitting transmitted send sending sent
forward forwarding forwarded relay relaying
relayed communicate communicating
communicated communication deliver
delivering delivery delivered detect detecting
detection detected decide deciding decision
decided sense sensing sensed calculate
calculating calculation calculated measure
measuring measured measurement compute
computing computation computed derive
deriving derivation derived determine
determining determination determined map
mapping mapped) WITH ((score grade
confident confidence rank quality contrast
noise SNR (signal NEAR3 noise) sharp
sharpness clarity focus focusing focused
condition characteristic error fidelity feature
trait blur blurring blurred aspect condition
attribute) NEAR5 (image still static picture
photo photograph video frame movie JPEG
MPEG stream live-view through-image
preview-image scene)) WITH ((parameter
property time resolution bandwidth echo
degree level thickness angle timing length
quantity number count size) NEARS (camera
camcorder imager imaging imaged scanner
scanning scanned capture capturing PET
x-ray CT tomography CAT MRI DICOM
(magnetic NEAR3 resonance) medial
ultrasound MR pickup pick-up record
recording photograph photographing
monitor$3 surveillance survey$3))) AND
((receive receiving reception received
acquire acquiring acquisition acquired
acquirement obtain obtaining obtained
obtainment attain attained attaining
attainment input inputting inputted interface
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US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

OR

ON

2020/05/27 12:34

5/27/20:
C:\Users

20 9:43:10 PM
\mosinski\Dog

generating generation generated produce

umentSNIEIGING rRERSHSTIOE! 159 é%pr ide
providing provided read r£9 efé)@f

N

4

Page 2




EAST Search History (Prior Art)

S2 673

S1 and (((CNN DNN RNN SVM (support
NEAR3 (vector machine)) (machine NEAR3
learning) ((convolution convolutional
learning classification classifying train
training trained deep shallow) NEAR3
(network neural nonlinear non-linear model
layer tree)) ((neural nonlinear non-linear)
NEAR3 network) Convnet) WITH (receive
receiving reception received acquire
acquiring acquisition acquired acquirement
obtain obtaining obtained obtainment attain
attained attaining attainment input inputting
inputted output outputting outputted supply
supplying supplied generate generating
generation generated produce producing
production produced provide providing
provided read reading readout sense
sensing sensed transfer transmit
transferring transferred transmission
transmitting transmitted send sending sent
forward forwarding forwarded relay relaying
relayed communicate communicating
communicated communication deliver
delivering delivery delivered detect detecting
detection detected decide deciding decision
decided sense sensing sensed calculate
calculating calculation calculated measure
measuring measured measurement compute
computing computation computed derive
deriving derivation derived determine
determining determination determined)
WITH ((parameter property time resolution
bandwidth echo degree level thickness angle
timing length quantity number count size)
NEARS5 (camera camcorder imager imaging
imaged scanner scanning scanned capture
capturing PET x-ray CT tomography CAT
MRI DICOM (magnetic NEAR3 resonance)
medial ultrasound MR pickup pick-up record
recording photograph photographing
monitor$3 surveillance survey$3))) SAME
(((score grade confident confidence rank
quality contrast noise SNR (signal NEAR3
noise) sharp sharpness clarity focus focusing
focused condition characteristic error fidelity
feature trait blur blurring blurred aspect
condition attribute) NEARS5 (image still static
picture photo photograph video frame movie
JPEG MPEG stream live-view through-image
preview-image scene))))
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S3

54
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S2 and ((camera camcorder imager imaging
imaged scanner scanning scanned capture
capturing captured PET x-ray CT
tomography CAT MRI DICOM (magnetic
NEAR3 resonance) medial ultrasound MR
pickup pick-up record recording photograph
photographing monitor$3 surveillance
survey$3 acquire acquiring acquisition
acquired acquirement obtain obtaining
obtained obtainment attain attained
attaining attainment generate generating
generation generated produce producing
production produced) WITH (image still
static picture photo photograph video frame
movie JPEG MPEG stream live-view
through-image preview-image scene data
info information) WITH ((receive receiving
reception received acquire acquiring
acquisition acquired acquirement obtain
obtaining obtained obtainment attain
attained attaining attainment input inputting
inputted output outputting outputted supply
supplying supplied generate generating
generation generated produce producing
production produced provide providing
provided read reading readout sense
sensing sensed transfer transmit
transferring transferred transmission
transmitting transmitted send sending sent
forward forwarding forwarded relay relaying
relayed communicate communicating
communicated communication deliver
delivering delivery delivered detect detecting
detection detected decide deciding decision
decided sense sensing sensed calculate
calculating calculation calculated measure
measuring measured measurement compute
computing computation computed derive
deriving derivation derived determine
determining determination determined)
NEARS5 (parameter property time resolution
bandwidth echo degree level thickness angle
timing length quantity number count size)))
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Simitar Documents

Publication

CONTOS1425138

UBinzativen2

KR201600387984

US20200104674A1 - Image quality-guided magnetic resonance imaging configuration - Google Patents

Fublication Date Title

2019-03-Ct Medical image provides equipmant and its medical image processing method

214-11-2Q Automatic successive scheduling of mr scanning

2008 Accelerated whoie-heart 3D C3PANMM for myocardial motion quantification

220-02-18 Deep leaming medical systems and methods for images reconstruction and gquality evatuation

2020-04-21 Deep leaming medical systems and methods for image acquisition

20171242 Magnetic resonance imaging system with the motion detection based on omnisslector

2013-01-02 System and methaod for acquiring magnetic resananos imaging (MR data

2019 Image synthasis in multi-contrast MR with conditional generative adversarial nelworks

2016-03-01 Method for free-breathing magnstic resonance imaging using iterative image-basad respiratory motion correction
216-08-22 Method to ganarata image data

2014-01-21 Method, apparatus, and computer program product for acquiring medical image data

2010-03-18 identifying white mattar fiber tract using Mmagnelic resonance imaging (mr)

2018-12-18 rotion tracking based on rapid image acguisition

2018-33-25 Medical imaging apparatus having muitiple subsystems, and operating method tharefor

2018-08-07 Image quality scors using a deep generative machine-learning maodst

2017-08-20 MRI 310 cine imaging based on infersecting source and anchor slice data

2010-058-28 Method and medical imaging apparatus for planning an image acquisition based on a previousiy-genarated reference imags
2011-11-15 Brain function analysis apparatus and method

2012-07-28 rMethod for computer-assisted configuration of a medical imaging device

2018-33-27 Apparatus and method for supporting acquisition of multi-parametric images

2011-00-22 System and method for automatic computation of mr imaging scan parameters

2i5-11-29 System and method for imaging of vascular structures using non-contrast enhancad magnetic resonances imaging
2012-03-08 Method and apparatus for detecting interventricular dyssynchrony

2019-08-20 Image correction using a deep generative machine-iearning mode!

2016-04-07 Operation of 3 medical imaging sxamination device camprising a plurality of subsystems

Priority And Related Applications

Prinrity Applications (1)

Application

LiSE1AR 7T
LS18148,770

Pricrity date Filing date Title
2018-08-28 2018-08-28 Image quality-guided magnetic resonance imaging configuration

Applications Clalming Friority (1)

Application

Legal Events

Filing date Titie
2018-08-28 Image qualitv-guided magnetic resonance imaging configuration

https://patents.google.com/patent/US20200104674A1/en?00=16148y 70
age 22 of 24

BN

-~

-

RN

1/2



5/27/2020 US20200104674A1 - Image quality-guided magnetic resonance imaging configuration - Google Patents
Date Code  Title Description
2018-08-28 A3 Assignment  Owner name: GERNERAL ELECTRIC COMPANY, NEW YORK

Frae format text: ASSIGNMENT OF ASSIGNORS INTEREST ASSIGNORS VELLAGOUNDAR, JAGANATHAN;KUMAR REDDY,
ASHOK KUMAR FJAYAPALAN, MANIVANNANREEL/FRAMED47011/0871

Effective date: 20180027
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35 USC 119 (a-d) conditions met: D Yes No D Met After Allowance
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