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Scanned images of multiple viewing angles corresponding to an object to be
reconstructed are acquired

v

First 3D key point information of the object to be reconstructed is
determined based on the scanned images of the multiple viewing angles

v

An initial parametric model is adjusted based on the first 3D key point
information of the object to be reconstructed to obtain a target parametric
model characterizing a real posture of the object to be reconstructed

FIG.1
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A camera parameter and the texture map that correspond to each |, ~— S201
of the multiple viewing angles are acquired
v
Two-dimensional (2D) key point detection is performed on the
texture map of each viewing angle to obtain 2D key point 5202
information corresponding to the texture map of each viewing
angle
v
The first 3D key point information of the object to be L 5203

reconstructed is determined based on the camera parameter
corresponding to each viewing angle and the 2D key point
information corresponding to the texture map of each viewing
angle

| Position information of each 2D key point in the 1/82031
| texture map of each viewing angle is determined |
| based on the 2D key point information corresponding |
I to the texture map of each viewing angle I

_——— —— — — — — ——— — —_—_—eee, e, e, e, — —_——_——

For each 2D key point, position information of a 3D |(32032
key point corresponding to the 2D key point in a
world coordinate system is determined based on the !
| Position information of the 2D key point in the texture |
| map of each viewing angle and the camera parameter |
| corresponding to each viewing angle, the first 3D key I
| point information including the position information |
I
I

| of the 3D key point corresponding to each 2D key

| point in the world coordinate system

| Position information of each 2D key point inthe | 52033

| texture map of each viewing angle is determined (

| based on the 2D key point information corresponding
to the texture map of each viewing angle

|r For each viewing angle, intermediate 3D key point

| information of each 2D key point in the viewing angle I

| in a world coordinate system is determined based on |

| the position information of each 2D key point in the |

| texture map of the viewing angle and the depth map |

| and camera parameter corresponding to the viewing |
I

| Foreach 2D key point, position information of a 3D |(82035
| key point corresponding to the 2D key point in the

| world coordinate system is determined based on the :

| intermediate 3D key point information corresponding

I to the 2D key point at each viewing angle, the first 3D |

| key point information including the position |

I information of the 3D key point corresponding to each |

L _ 2D key point in the world coordinate system |
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viewing angles

3D point cloud data of the object to be reconstructed is constructed in a
world coordinate system based on the scanned images of the multiple

A camera parameter corresponding to each of the multiple
viewing angles is acquired

—s3011

v

For each viewing angle, texture information and depth
information of each of multiple scanned pixels are determined
based on the texture map and depth map in the scanned image

corresponding to the viewing angle, and a cloud point set
corresponding to the viewing angle is generated based on the
camera parameter corresponding to the viewing angle and the
texture information and depth information of each scanned
pixel, the point cloud set including position information of each
scanned pixel in the world coordinate system

| —S3012

v

The 3D point cloud data of the object to be reconstructed is
constructed based on the point cloud set corresponding to each
viewing angle

53013

S301
T

A

the 3D point cloud data

A first mesh model of the object to be reconstructed is constructed based on

v

multiple viewing angles

model triangular facet is projected into the texture map of at
least one viewing angle, a projected triangular facet
corresponding to the model triangular facet in each texture map
and texture information of the projected triangular facet are
determined, and texture information of the model triangular
facet is determined based on the texture information of each
projected triangular facet

v

on the texture information of each model triangular facet in the
first mesh model

A surface texture of the first mesh model of the object to be reconstructed is
determined based on the first mesh model and the scanned images of the

For any model triangular facet in the first mesh model, the | —S3031

The surface texture of the first mesh model is generated based |—S3032

FIG. 3
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For each viewing angle, projected vertex coordinates of the
projected triangular facet corresponding to model vertex
coordinates of the model triangular facet in the viewing angle are
determined in the world coordinate system based on the model
vertex coordinates of the model triangular facet and a camera

parameter corresponding to the viewing angle

5401

A 4

The projected triangular facet and the texture information of the
projected triangular facet are determined in the texture map
corresponding to the viewing angle based on the projected vertex
coordinates of the projected triangular facet in the viewing angle

Reconstructed depth information corresponding to each
projected pixel in the projected triangular facet is
generated based on the model vertex coordinates of the
model triangular facet and the camera parameter
corresponding to the viewing angle

(84021

v

Original depth information corresponding to each
projected pixel in the projected triangular facet is
determined based on depth information of each scanned
pixel in the depth map

(84022

v

A valid pixel in the projected triangular facet is
determined based on the reconstructed depth
information and the original depth information
corresponding to each projected pixel in the projected
triangular facet, a distance between the reconstructed
depth information and the original depth information of
the valid pixel being less than a preset depth distance
threshold

(54023

!

The texture information of the projected triangular facet
is determined based on the texture map and the valid
pixel in the projected triangular facet

(84024

|, — S402

FIG. 4
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Scanned images of multiple viewing angles corresponding to an object to be
reconstructed are acquired

v

First 3D key point information of the object to be reconstructed is
determined based on the scanned images of the multiple viewing angles

A 4

A target energy function is constructed based on the first 3D key point
information, the target energy function being configured to determine a
difference between the initial parametric model and the real posture of the
object to be reconstructed, the target energy function at least including a first
energy function, and the first energy function being configured to
characterize a difference between second 3D key point information
corresponding to the initial parametric model and the first 3D key point
information

A second mesh model corresponding to the initial parametric ,—S5011
model is determined based on an initial model parameter of
the initial parametric model

v

The second 3D key point information corresponding to the ,—S5012
initial parametric model is determined based on the second
mesh model

v

The first energy function is constructed based ona 3D key S5013
point distance between the first 3D key point information and
the second 3D key point information

Y

The initial parametric model is adjusted by minimizing the target energy
function so as to obtain the target parametric model

FIG.5
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Scanned images of multiple viewing angles corresponding to an object to be
reconstructed are acquired

v

First 3D key point information of the object to be reconstructed is determined
based on the scanned images of the multiple viewing angles

v

A third mesh model corresponding to the object to be reconstructed is acquired,
the third mesh model being configured to characterize a body shape feature of the
object to be reconstructed

v

A target energy function is constructed based on the first 3D key point

information and the third mesh model, the target energy function being

configured to determine a difference between the initial parametric model and the
real posture of the object to be reconstructed

The second mesh model corresponding to the initial parametric 56021
model is determined based on an initial model parameter of the

initial parametric model

v

The second 3D key point information corresponding to the initial | —S6022
parametric model is determined based on the second mesh model

v

The first energy function is constructed based on a 3D key point

distance between the first 3D key point information and the second —S0023
3D key point information

A second model vertex set corresponding to the second mesh model 56024
and a third model vertex set corresponding to the third mesh model

are acquired, the second model vertex set including 3D coordinates
of each second model vertex in the second mesh model, and the

third model vertex set including 3D coordinates of each third model
vertex in the third mesh model

v

A first distance corresponding to each second model vertex in the | —6025
third model vertex set and a second distance corresponding to each

third model vertex in the second model vertex set are determined
based on the 3D coordinates of each third model vertex and the 3D
coordinates of each second model vertex

v

The second energy function is constructed based on the first [~ 56026
distance corresponding to each second model vertex and the second

distance corresponding to each third model vertex

v

The initial parametric model is adjusted by minimizing the target energy function

FIG. 6
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Acquisition module 701

Determination module 702

Adjustment module 703

Model reconstruction apparatus 700
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