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0541-1>, entire document, especially Abstract; page 1-2; 4-7
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document
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Box No. ]l 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 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 international application that do not compiy with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3 I:l Claims Nos.:

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

Box No.1lI  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

--- { See Continuation in Supplemental Box ) —

L. 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. I:l 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 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.

l:l 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/ISA/210 (continuation of first sheet {2)) (January 2015}
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Continuation of:
Bex 111, Observations where unity of invention is lacking

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

Group | - Claims 1-15 are directed to a system for matching a base mesh for a virtual avatar to a target mesh of the vidual avatar.

Group || - Claims 16-17 are directed to a method and system for generating at least one blendshape for a digital representation of a
deformable object.

Group It - Claims 18-19 are directed to a method and system for matching a base mesh (o a targst mesh.

Group IV - Clalms 20-21 are directed to a method and systern fix matching a base mesh to a target mesh.

The inventions listed as Groups I-IV do not relate o a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Spacial Technical Features:

Tha invention of Group | incdluded the features of determine a plurality of error regions between the target mesh and the base mesh,
each error region representing a deviation between positions of the base mesh vertices relative to positions of the target mesh vertices,
the plurality of error regions comprising a first error region having a first ermor and a second ermor region having a secend error, the
sacond error less than the first error; apply a rigid transformation to the base mesh vertices in the first error region; apply a non-rigid
transformation to the base mesh vertices in the second arror region; iterate above operations until a transforrned base mesh meets a
canvergence criterion, not required by any other groups.

The invention of Group Il induded the features of applying a first type of transformation te the mesh verticas in the first region of the first
mesh to reduce the distance differences associated with mesh vertices in the first region; applying a second type of transformation to ihe
mesh vertices in the second region of the first mesh to reduce the distance differences associated with mesh vertices in the second
region, not required by any other groups.

The invention of Group 1l included the features of applying at least one iteration of a first type of transformation to at least some of the
vertices of the base mesh until distance differences between the base and target meshes are below a first thresheld; applying at least
one iteration of a second type of transformation 1o at least some of the vertices of the base mesh until the distance differences between
the base and target meshes are below a second threshold, wherein the second threshold is smaller than the first threshold, not required
by any other groups,

The invention of Group 1V included the features of [dentifying a set of vertices in the base mesh that have distance differences above a
first threshold; applying a rigid transformation to the set of vertices in the base mesh to reduce the distance differences of the vertices in
the set of vertices and to preduce a first transformed base mesh; applying a non-rigld deformation to the set of vertices in the first
transformed base mesh to further reduce the distance differences of the vertices in the set of vertices and to produce a second
transformed base mesh, not required by any other groups.

Common Technical Features

Groups IV share the technical features of non-transitory computer storage configured to store first and second meshes, each of which
comprises a plurality of mesh vertices; and a hardware processor in communication with the non-transitery computer storage; abtaining,
using computing aquipment, first and second meshes, each of which comprises a plurality of mesh vertices; applying transformations to
the mesh vertices.

Groups II-IV shares the technical feature of matching, using the computing equipment, the first mesh to the second mesh.

Groups Il share the technical features of First type of transformation and a second type of transformation; providing, using the
computing equipment, a blendshape based at least on the first mesh with transformed mesh vertices.

Groups bl and IV shares the technical feature of determining distance differences between the mesh vertices of first and second regions
of the first mesh relative to the mesh vertices of the second mesh.

Groups | and IV share the technical features of apply a rigid transformation; apply & non-tigid transformation.

———————See continuation in next page ———
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However, the shared technical features do not represent a contribution over prior art as exemplified by US 2015/0178988 A1l
{Telefonlca, S.A), 25 June 2015 (25.06.2015), and US 2010/0134490 A1 to Corazza et al. (hereinafter ‘Corazza'}, 03 Juns 2010
(03.06.2010).

Telefonica, S.A teaches non-transitory computer storage configured te store first and second meshes, each of which comprises a
plurality of mesh vertices (para [0045], [0170] - 3D animations are created as target morphs. This implies that a deformed version of the
mesh is stored as a seres of vertex positions In each key frame of the animation; extarnal storage system Into the capture servers'
temporary repositories, to perform a 3D medel generatlon); obtaining, using computing equipment, first and second meshes, each of
which comprises a plurality of mesh vertices (para [0029], [0043]-[0045] - a sparse set of triangle correspondences between the
template and the target mesh needs to be manually speciffed; template mesh and target mesh; mesh I stored as a series of vertex
positions);

applying transformations to the mesh vertices (para (0028}, [0160]- transformation applied to each vertex fs a welghted linear
cemblnation of the transformations applled to each joint); matching, using the computing equipment, the first mesh to the second mesh
(para {0014], [0127], [0136] - Points resulting of unreliable matches are removed using a Parzen-window-based nonparametric density
estimation method; template matching); First type of transformation and a second type of transformation (para [0018]-{0022]- both rigld
and non-rigid deformation. Rigid deformation is assoclated with the orientation and position of segments that connect joints. Non-rigid
deformation is related to the changes in shape of soft tissues associated with segments in motion); determining distance differences
between the mesh vertices of first and second regions of the first mesh relalive to the mesh vertices of the second mesh (para [0014],
[01:38){0141] - fast implicit distance function-based region growing method is then employed to extract an initial shape estimation based
on these 3D points; each of the head vertices (v) is assigned a list, L, which maps a series of MOVED vertices to its distance to v.);
apply a rigid transformation and apply a non-rigid transformation {para [0019]-[0022]- both rigid and non-rigid defarmation. Rigid
deformation is associated with the orientation and position of segments that connect joints. Non-rigid deformation is related to the
changes in shape of soft tissues assoclated with segments in motion).

Corazza teaches non-transitory compurter storage configured to store first and second meshes, each of which comprises a plurality of
mash vertices (para [0005]- skinning weights of the clothing mesh template corresponding to the user clothing selection, and the
application server stores an animaticn-ready 3D character model including the clothed); mesh a hardware processor in communication
with the non-transitory computer storage (para [0002} computer}; providing, using the computing equipment, a blendshape based at
lgast on tha first mesh with transformed mesh verticas (para [0062]-[0063]- depending upon the model parameters used to generate the
base 3D anatomical mesh, the blend shape process Is applled to remave artifacts following the application of the clothing mesh to the
3D anatomical mesh; the application of the blend shape process produces a 3D mesh 600' for the character in which the mesh flattening
artifact that was present n the armpit region 602’ of the mesh is removed).

As the common features were known in the art at the time of the invention, this cannot be considered a common technical feature that
would otherwise unify the groups. Therefore, Groups I-IV lack unity under PCT Rule 13.
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