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1000

generating a coarse facial position map from a two-
dimensional (2D) facial image 1010

l

predicting a first set of keypoints in the 2D facial image
based on the coarse facial position map 1020

l

identifying a second set of keypoints in the 2D facial image
based on user-provided keypoint annotations 1030

l

updating the coarse facial position map so as to reduce
differences between the first set of keypoints and the second
set of key points in the 2D facial image 1040

: extracting a third set of
:keypoints based on the
:updated facial position
imap as a final set of
{keypoints, the third set of
I keypoints having the
:same location as the first
: set of keypoints in the

| facial position map 1050
|

:reconstructing a 3D facial
:model of the real-life

| person based on the
tupdated facial position

| map 1060
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1900

identifying a plurality of keypoints in the 2D facial image
based on a keypoint prediction model 1910

l

rotating the 2D facial image until selected keypoints from
the plurality of keypoints are aligned 1920

l

locating a plurality of parts in the rotated 2D facial image,
cach part defined by a respective subset of the plurality of
keypoints 1930

extracting, from pixel values of the 2D facial image, an
average color for each of the plurality of the parts defined
by a corresponding subset of keypoints 1940

l

generating a personalized three-dimensional (3D) model of
the real-life person that mimics respective facial feature
color of the 2D facial image using the extracted colors of the
plurality of the parts in the 2D facial image 1950

FIG. 19
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2800

receiving a two-dimensional (2D) facial image 281
identifying a first set of keypoints in the 2D facial image
based on artificial intelligence (Al) models 2820

l

mapping the first set of keypoints to a second set of
keypoints based on a set of user-provided keypoint
annotations located on a plurality of vertices of a mesh of a
three-dimensional (3D) head template model 2830

l

performing deformation to the mesh of the 3D head
template model to obtain a deformed 3D head mesh model
by reducing differences between the first set of keypoints
and the second set of keypoints 2840

'

applying a blendshape method to the deformed 3D head
mesh model to obtain a personalized head model according
to the 2D facial image 2850

FIG. 28
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3300

identifying a set of real-life keypoints in a two-dimensional
(2D) facial image 3310

transforming the set of real-life keypoints into a set of
game-style keypoints associated with the avatar in the game
3320

generating a set of control parameters of the standard face of
the avatar in the game by applying the set of game-style
keypoints to a keypoint to parameter (K2P) neural network
model 3330

deforming the standard face of the avatar in the game based
on the set of control parameters, wherein the deformed face
of the avatar has facial features of the 2D facial image 3340

FIG. 33
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