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Y US 2015/0169936 A1 {Yao et al.) 18 June 2015 (18.06.2015) entire document (especially para | 1-20
[0 19], [0048], [0D50], [0064], [0066], [0069]-[0070], [0076],
Y US 2014/0362091 A1 (Bouaziz et al.) 11 December 2014 (11.12.2014} {para [0060], [0076], 1-20
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the priority date claimed
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step when the document is taken alone .
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Box No. Il Observations where certain ¢laims were found unsearchable (Continuation of item 2 of first sheet)

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

1. D Claims Nos.:

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

2, D Claims Nos.:

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

3. ﬂ Claims Nos.: 25-48, 55-58, 68-71, 78-81, 85-97, 102
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

This International Searching Authority found multiple inventions i this intemational application, as follows:

- $eq exira shast -

1 I:] As all required additional search fees were timely paid by the applicant, this international scarch report covers all searchable
<laims.

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 ofthe required additional search fees were timely paid by the applicant, this internaticnal search report covers
only those claims for which fees were paid, specifically claims Nos,:

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

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

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

I:I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No,
PCT/US 16/50575

Box ll: Lack of Unity

This application contains the following inventions or groups of inventions which are not so linked as to form a singfe general inventive
concepl under PCT Rula 13.1, 1n order for all inventions to be searched, the appropriata additional search fees must be paid. .

Group [: Claims 1-20 ara drawn to calculating blendshpaes for the motion capture data containing markers distributed on the surface of
the first surface and g ing a new animation by applying the determined blendshapes of the secend sublact using the arror function.

Group II; Claims 21-24, 50-54, 60-63, 82-84, and 98-101 are drawn to evaluating an error function by using a weighted combination of -
shape primitives conteining @ physloleglcal characteristic of a subject of the image/animation.

Group |II: Claims 64-87 are drawn to ganerating a representation of the body surface using markar polnts and a physiological based
anergy equation.

Group IV Claim 72 is drawn to determining a transformation for morphing a target moede! to reproduce the received based model, which -,
is assoclated with an evaluation function containing weight combination of action unit units,

Group V: Ctaima 73-75 are drawn to relating shape primitives to expressions associated with an emotion of faca in an image.

The inventlions listed as Groups | through V do not relate to a single general invantive concept under PCT Rule 13.1 because under PCT
Rula 13.2 they lack the same or corespending technical features for the lollowing reasons: .

Tha special technical featurs of Group | s calculating blendshpaes for the motion capture data containing markers distributed on the
surfaca of the first surface and ganarating @ new animation by applying the determined blendshapss of the second subject using the
eror function, not required in any other group.

The special technical feature of Group Il is evaluating an error function by using a weighted combination of shaps primitives containing a
physiclogical characteristic of a subject of the image/animation, not required in any ather group.

The special technical feature of Group 11t is generating a representation of the body surface using marker points ang a physiologlcal
based emergy equation, not raguired in any other group.

The special tachnical feature of Group IV is determining a transformation for morphing a target model to reproduce the received basad -
modal, which is associated with an evaluation function containing weight combination of action unit units, not required in any other
group.

Thae special technical feature of Group V is relating shape primitives to exprassions assoclated with an emotion of faca in an imagea, nat -
reqquired in any other group.

Common Features:

Groups I through IIl share a common technical feature of images/saquance of Images/animation, a subject/body surface and markers.
However, these shared technical features do not represent a contribution over the prior art:

US 2015/0168938 A1 (Yao et al.) (hereinafter Yao}18 June 2015 (18,08.2015)

Yap teaches images/sequence of images/animation images/sequence of Images/animation (e.g. a blend-shape animation framework,
para [0061])e.9. Vidao of facial images are captured, para [0064]), a subject/body surface (e.g. group of subjects with different face
shapes, para [0050]), and markers (e.g. facial landmarks ...high-quality marker-based, para [0049}).

Groups | through V share a common technical feature of images/sequance of imagasfanimation, a waight, and imags retargsting.
However, thesa shared technical featwes do not represent a contribution over Yao.

Yoo leaches images/sequence of images/animation (e.g. a blend-shape animation framework, para [0061];8.9. Vidao of tacial images
are captured, para [0064)); a weight (e.g.applying an impartance driven filter comprises weighting positions of the landmark points in the
first video frame with a first weighting facter and weighting positions of the landmark points, para [0078]); and image retargeting (e.g.

the facial retargeting, para [0083)-{0064]),

Groups I, 11, IV, and V' share a common tachnical faature of images/saquence of imag imation, and the armer flunction comprising a
weighted combination. However, these shared tachnical features do not represent a contribution over Yao.

Yao teaches images/sequence of images/animation (e.g. a blend-shape animation framework, para [0061];e.9. Video of facial images
arg captured, para [0064)), and the error furclion comprising a weighted combination (e.g. the emors of facial landmark points
correlated with the fern, para [0043]; e.g.applying an importance driven filter comprises weighting positions of the landmark points in the
first video frame with a first weighting factor and weighting positions of the landmark points, para [0078]).

-Continuation in extra sheet-

Form PCT/ISA/210 {extra sheet) (January 2015)
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-Continuation in preceding extra sheet.

Groups | and Il share a gemmon technical feature of images/sequenca of imagesfanimation, body surface, markers, and a weight.
However, thase shared technical features do not represant a contribution ovar Yao.

Yao teaches images/saquenca of Images/animation (g.g. a blend-shape animation framework, para [0061];e.g. Video of facial images
are captured, para [0064]); body surface({ e.g. group of subjects with diffarent face shapes, para [0050]); and markers (e.g. facial
landmarks ...high-quality marker-based, para [1048]); and a weight {(c.g.applying an importance driven filter comprises weighting
positions of the landmark points in the first video frame with a first weighting factor and weighting positions of the landmark points, para
[0078]).

Groups I, and V share a common tachnical feature of identifying a plurality of shape primitives and evaluating an error function, the error
function comprising a weighted combination of the plurality of shape primitives. However, these shared technicat features do not
rapresant a contribution ovar Yao.

Yao teaches identifying a plurality of shape primltives (e.g. facial shape increments in each primitive regressor, para [0037]); and
evatuating an error function, the error function comprising a weighted combination of the plurality of shape primitives (s.g. the estimated
facial shape increment mainly contains the errors of facial landmark points corretated with tha fern, para [0043]; e.g.applying an
impartance driven filter comprises weighting positions of the landmark points in tha first video frame with a first weighting factor and
weighting positions of the landmark points, para [0078]).

Groups II, Ill, and IV share a comman technical feature of a physiological equation/charactaristic. However, these shared technical
features do not represent a contribution over Yao in view of US 6,967,658 B2 (Hunter et al.) (hereinafter Hunter) 22 November 2005
(22.11.2006).

Yao fails to teach a physiological aquation/characterlstic. However, Hunter, in an analogous art, teaches physiological
equation/characteristic (e.g. a physiologically basad mathematical model of a face...facial expressions, col. 4, In 1.5}). It would have been
obvious te one of ordinary skill in the art to have modified the system of Yao in view of Hunter by including a physiclogical
equationfcharacteristic as taught by Hunter bacausa the modification weuld compute various facial expressions or deformations based
upon input stimuli 1o the various physlological struc tures such as muscles, nerves, and joints (col. 4, In 3-5).

Thersfore, Groups |V lack unity under PCT Rule 13 becausa they do not share a same or corresponding special technical feature.

Form PCT/ASA/210 (extra sheat) (January 2015)
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