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AG1B 6/5211
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considered novel or cannet be mﬂsldered 1o involve an inventive step
when the document is taken alone

“¥Y" document of particular relevance; the claimed invention cannot
be considered 10 involve an inventive step when the docyment is
combined with one or more other such d , such combil d
being obvious to a person skilled in the art
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Date of the actual completion of the international search

03 March 2022

Date of mailing of the international search report

MAR 17 202

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.C. Box 1450, Alaxandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Aunthorized officer
Kari Rodriquez

Telephone No. PCT Helpdask: 571-272-4300

Form PCT/ISAJ/210 {second sheet) {July 2019}

10

20

30

40

50



(100) JP 2023-552284 A 2023.12.15

INTERNATIONAL SEARCH REFORT International application No.

PCTIUS 29/59356

Box No, 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

1, D Cliaims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

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

3. Clainis Nos.: 30-32

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

Box No. 111 Observations where unity of invention is lacking {Continuation of item 3 of first sheet)

This International Searching Authority fbund multiple inventions in this intemational application, as follows:

— { See Continuation in Supplemental Box ) —

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

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

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

4, No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
10 the invention first mentioned in the claims; it is covered by claims Nos.:
Claims 1-19

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

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

D No protest accompanied the payment of additional search fees,

Form PCT/1SA/210 {continuation of first sheet (2)) (Fuly 2019)

10

20

30

40

50



(101) JP 2023-552284 A 2023.12.15

INTERNATIONAL SEARCH REPORT Iniernational application No.

PCTIUS 21/59356

Continuation of:
Box Ill. Observations where unity of invention Is lacking

This application contains the following inventions or groups of invantions which are not so linked as to form a single genaral inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, tha approprlata additional search fees must ba paid.

Group | - Claims 1-19 are directed to a method/system/product for training a machine-learning-based artificial intelligence modsl to
handle divarse types of motions accurrng during image acquisition.

Group Il - Claims 20-26, 33-46 are directed to a mathod/system/product for training a machina-learning-based arfificial intalligence
modal to handle diverse types of lissue appearances during medical imaging.

Group !l - Claims 27-29 are directed to a meihed for training 2 machina-leaming-based artificial Inteligance model to handle divarse
types of tissue appearancas durlng medical imaging.

Group IV - Claims 47-84 are directed 1o a method/system/product for coardinating acquisition of new training image data,

Group V - Claims 85-93 are directed to a mathod/systenvproduct of training a machine-learning-basad artificial intelligence using latent
vector represantation,

The inventlons listed as Groups -V do not relate to a single general inventive cancept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or comresponding special technical features for tha following reasons: -

Special Tachnical Features:

The invention of Group | included the featuras of medifying the captured image data, resulting in modified image data, by at least one of:
altering an amount of tims betwaen any two frames of the captured image data; ramoving a subsaquence of frames from the captured
image data; and edding a subsequence of one or more new frames to the captured image data, each of the one or more new frames
comprising at least one of: a copy of at least one frame of the captured image data, a composite frame crealed from other frames in the
captured image data, an interpolatad frame generated to appear batwean other frames in the captured image data, & frame that is not
Includad in the captured image data, or any combination thereaf, not required by any other group.

The invention of Group Il included the features of generating a set of control points around each frame and each classified cbject in sach
frama of at least a subset of frames of the plurality of frames; generating a set of defanmed control points for @ach frame of the at leest a
subset of frames with a convolutional neural network based on the set of control points and an ungertainty map; applying geamatric
distartions to each frame of the at least a subset of frames based on the set of deformad control points to generate naw tralning images,
not required by any ather group.

The invention of Group Il included the features of augmenting the training medical images into new training images, wherein diffeqdng
distortions are targeted at different parts within individual frames of the series of training medical images and/or videos; computing the
distortions interactivaly during Al leaming based on an automatic assessment of at least one of: which parts of a training image are lass
challenging to be visually understood by the Al in comparison to parts that are more challenging to be visually understood by the Al at
that mement in training; andfor a degree to which the Al is challengaed by each of differant parts of a training image at that moment in
training, not required by any other group.

Tha invention of Group IV included the features of assessing an image quality of the training image data in real-time as tha training
image data is acquired by the robot; creating at least one map of the training image data based on the image quallty of the training
Image data; and coordinating acquisition of new training image data by the robot based on the at least ong map of the training Image
data, not required by any othar group.

The invention of Group V included the features of determining at |east one latent vectar represantation; inputting tha at least one latent
vecter representation and the captured image data inte a variational autoencoder model; decoding, with the variational autoencoder
model, the at least one iatant vector representation and the capturad image data Into adversary image data, not requirad by any other
group.

—- continsad in next sheat --
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--- continued from pravious sheet —

Common Tachnical Features

Groups |-V share the features of capturing a series of training medical imagas using an imaging device.

Groups | and V share the features of the captured image data comprising mation between the imaging device and the tissue.
Groups II-11l share the features of applying distortions to aach new training image of the new training images.

Groups |-l and V share the features of training, with & computing device, a machine-leaming-based Al madel based on the training
images.

Howaver, the shared technical featuras do not reprasent a contribution over prior art as being cbvious over US 2010/0165087 A1 to
Corso et al. (hareinafter Corso), 01 July 2010 (01.07.2010} in view of US 2005/0025355 A1 to Simard et al. (hersinafter Simard), 03
Fabruary 2005 (03.02.2005).

Corso teaches capturing a series of training medical images using an imaging device (para [0057)- the capture module includes USB
support, automatic white balancing, adjustmant of image capture paramsters (exposure tima, frame rate and gain}, and functionality for
saving an image seriss to a disk); the capturad imapge data comprising motion between the imaging device and the tissue (para (0003}
the motion of the endoscope with respact to the interior surface of the cavity that accumred betwean suctessive high clarity dewarped
images).

Simard teaches applying distortions to each new training image of the new training images (para [0062]-[0DE5}- multiplying
digplacemant{s) by a scalar value, resuiting in further elastic distortion of the initial image); training, with a computing device, a machine
-learning-based Al model based on the training images (para [0010), [00€6)- genarate training data via elastic distortion(s) and let e
leaming algorithm infer corresponding transformation Invariance by repatitively training the learning algorithm with distortad paltem(s);
generated labeled training data is thereafter deliverad to a classifier 106 for training such classifier).

As the common features wers known in the art at the time of the invantion, this cannot be considered a commen technical feature that
would otherwise unify the groups. Tharefore, Groups I-V lack unity under PCT Rule 13.

Note: Claim 59 lacks clarity, since claim 457 from which it depends on does not exist. Claim 59 is assumed to depend from claim 57.

Form PCT/ISA/210 (extra sheet} (July 2019)
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