
Synchronized capture of 3D shape and color texture based on phase-shifting profilometry
WANG Su-zhen, WU Wei, JI Yi-xin, ZHANG Long-xiang, WANG Jian-hua

Citation:
WANG Su-zhen, WU Wei, JI Yi-xin, ZHANG Long-xiang, WANG Jian-hua. Synchronized capture of 3D shape and color texture
based on phase-shifting profilometry[J]. Chinese Optics, 2026, 19(1): 228-238. doi: 10.37188/CO.EN-2025-0014
王素珍, 仵苇, 季怡心, 张龙祥, 王建华. 基于相移轮廓术的三维形貌与颜色纹理的同步捕获[J]. 中国光学, 2026, 19(1): 228-
238. doi: 10.37188/CO.EN-2025-0014

View online: https://doi.org/10.37188/CO.EN-2025-0014

Articles you may be interested in

Research progress of grating projection on machine 3D topography inspection technology

光栅投影在机三维形貌检测技术研究进展

Chinese Optics. 2023, 16(3): 500   https://doi.org/10.37188/CO.2022-0083

Dynamic 3D measurement error compensation technology based on phase-shifting and fringe projection

基于相移条纹投影的动态3D测量误差补偿技术

Chinese Optics. 2023, 16(1): 184   https://doi.org/10.37188/CO.EN.2022-0004

3D small-field surface imaging based on microscopic fringe projection profilometry：a review

显微条纹投影小视场三维表面成像技术综述

Chinese Optics. 2021, 14(3): 447   https://doi.org/10.37188/CO.2020-0199

Three-dimensional measurement method of highly reflective surface based on per-pixel modulation

逐像素调制的高反光表面三维测量方法

Chinese Optics. 2022, 15(3): 488   https://doi.org/10.37188/CO.2021-0220

Influence of CCD nonlinearity effect on the three-dimensional shape measurement of dual frequency grating

CCD非线性效应对双频光栅三维面形测量的影响

Chinese Optics. 2021, 14(3): 661   https://doi.org/10.37188/CO.2020-0143

3D reconstruction method based on a rotating 2D laser scanner and multi-sensor

基于转动式二维激光扫描仪和多传感器的三维重建方法

Chinese Optics. 2023, 16(3): 663   https://doi.org/10.37188/CO.2022-0159

https://www.chineseoptics.net.cn
https://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.EN-2025-0014
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0083
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.EN.2022-0004
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2020-0199
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2021-0220
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2020-0143
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0159


 

文章编号    2097-1842（2026）01-0228-11

Synchronized capture of 3D shape and color texture based on
phase-shifting profilometry
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（School of Information and Control Engineering, Qingdao University of Technology, Qingdao 266520, China）

* Corresponding author，E-mail: wjh051130@163.com

Abstract: In recent years, the demand for synchronous acquisition of three-dimensional (3D) shape and col-

or texture has surged in fields such as cultural heritage preservation and healthcare. Addressing this need, this

paper  proposes  a  novel  method  for  simultaneous  3D shape  and  color  texture  capture.  First,  a  linear  model

correlating camera exposure time with grayscale values is established. Through exposure time calibration, the

projected red, green and blue (RGB) light and white-light grayscale values captured by a monochrome cam-

era are aligned. Then, three sets of color fringes are projected onto the object to identify optimal pixels for 3D

reconstruction. And, three pure-color patterns are projected to synthesize the color texture. Experimental res-

ults show that this method effectively achieves synchronous 3D shape and color texture acquisition, offering

high speed and precision, and avoids color crosstalk interference common in 3D reconstruction of colored ob-

jects using a monochrome camera.
Key words: three-dimensional shape; monochrome camera; RGB light projection

基于相移轮廓术的三维形貌与颜色纹理的同步捕获

王素珍，仵　苇，季怡心，张龙祥，王建华*

（青岛理工大学 信息与控制工程学院, 山东 青岛 266520）

摘要：近年来，文化遗产保护、医疗等多个领域对物体三维 (3D)形貌与颜色纹理同步获取的需求持续攀升。为响应当前

技术需求，本文提出了一种三维形貌与颜色纹理同步捕获的新方法，首先构建了相机曝光时间与灰度值关联的线性模

型；随后通过曝光时间校准，使投影红绿蓝 (RGB)光与单色相机捕获的白光灰度值趋于一致；接着向物体投射三组彩色

条纹，以筛选适用于 3D重建的最优像素；同时投射三张纯色图像，通过图像合成获得颜色纹理。实验结果表明，该方法

能够有效实现三维形貌与颜色纹理的同步获取，且测量速度快，精度高，同时使用黑白相机避免了彩色物体三维重建过

程中常见的颜色串扰等问题的干扰。
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1    Introduction

Fringe projection profilometry  (FPP)  is  a  non-
invasive  three-dimensional  imaging  technique  that
offers  numerous  benefits,  such  as  rapid  processing
speed,  high  measurement  precision,  and  a  simple
hardware  setup.  This  method  has  found  extensive
applications in  areas  like  medical  treatment,  cultur-
al heritage preservation, and reverse engineering[1-4].
Additionally,  phase-shifting  profilometry  (PSP)[5-7]

is  known  for  its  robustness  against  ambient  light,
broad  applicability,  and  high-precision,  pixel-by-
pixel  measurement  capabilities,  making  it  valuable
across various  domains,  including  scientific   re-
search and industrial production.

The 3D measurement system utilizing FPP typ-
ically consists of a projector and one or more camer-
as. Initially, the projector projects the fringe onto the
surface of the object to be measured. Next, the cam-
era  captures  the  fringe,  which  is  modulated  by  the
object's surface[8-10]. The computer then analyzes the
phase  information  contained  in  the  captured  fringe
to  determine  the  spatial  relationship  between  the
camera and  the  projector.  Using  relevant   trigono-
metric principles,  the  depth  information  of  the   ob-
ject is then derived.

In  recent  times,  capturing  both  the  3D  shape
and color  texture  of  measured  objects   simultan-
eously has  become  increasingly  important.  For   ex-
ample,  in  cultural  heritage  preservation,  acquiring
both  the  3D  shape  and  color  texture  of  artifacts
without  causing  damage  is  crucial  for  their  long-
term protection and reproduction.  In the production
of  spray-painted crafts,  3D  reconstruction   techno-
logy is  integrated  with  spraying  devices  to   recon-
struct the crafts to be painted,  enabling the acquisi-
tion of  their  geometric  shapes  and color  texture   in-
formation. This integration helps design the traject-
ory  of  the  spraying  device,  ensuring  the  efficient
application  of  paint.  However,  as  different  colors
absorb  light  at  different  wavelengths,  projecting

monochromatic  light  is  not  ideal  for  obtaining  the
optimal fringes for measuring colored objects.

A commonly used method to address this issue
is  to  continuously  adjust  the  camera's  sensitivity  or
the  intensity  of  the  projected  image  to  acquire  a
large  number  of  fringe  sequences  with  varying
brightness.  The  best  pixels  are  then  extracted  from
these sequences.  However,  this  method  is   ineffi-
cient  and  tends  to  reduce  the  signal-to-noise  ratio.
Lin et al.[11] proposed a novel adaptive digital fringe
projection  technique.  By  establishing  a  coordinate
mapping  function,  this  technique  correlates  each
contour point in the camera's coordinate system with
a  corresponding  point  in  the  projector's  coordinate
system, creating  an  isomorphic  mapping.  This   al-
lows for the adjustment of the projected image's in-
tensity  on  a  pixel-by-pixel  basis,  enabling  a  cluster
of matching  saturated  pixels  in  the  projector   co-
ordinates to  indicate  the  optimal  projection   intens-
ity. However, the matching process between corres-
ponding pixels in the projected and captured images
remains  complex.  To  address  this,  Li  et  al.[12]  pro-
posed a novel method for single-view 3D color ob-
ject  reconstruction.  Using  a  reference  image,  they
constructed a conditional diffusion probability mod-
el to reconstruct the 3D point cloud's shape and the
corresponding color  features  for  each  point.   Sub-
sequently, they  synthesized  images  from  any   per-
spective using volume rendering technology.

For color texture capture, Li et al.[13] proposed a
method  that  combines  absolute  phase  measurement
with  active  color  illumination.  This  approach  first
projects and captures fringe images, followed by the
projection and capture of white, red, and green light
at specified intensities. The phase information with-
in the  deformed  stripes  is  extracted  using  an   im-
proved  PSP  and  Fourier  Transform  (FT).  Finally,
the blue component reflected by the scene is calcu-
lated,  and  the  color  texture  of  the  scene  is  restored
based  on  chromaticity  principles.  Sun  et  al.[14]  pro-
posed an end-to-end trainable framework known as
the Colorful  Pixel  Network  (CVN).  CVN   decom-
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poses the shape and color information of 3D objects
into distinct branches: 3D shape branches and color
texture branches. The color volume is reconstructed
by mapping the pixel positions in the 3D reconstruc-
tion  of  shape  and  color  objects,  extracting  colors
from the  blended  color  volume  at  these  pixel   posi-
tions. Additionally, Zhang et al.[15] proposed an RGB
fusion  method  for  the  3D  reconstruction  of  highly
reflective objects. This method utilizes a color cam-
era  to  obtain  point  cloud  data  enriched  with  color
information,  facilitating  more  detailed  recovery.
Xu et al.[16] introduced a deep learning-based single-
frame  3D reconstruction  method  (SSR)  for  colored
textured  objects,  which  can  achieve  high-precisi-
on  reconstruction  of  colored  textured  objects.  Zhu
et al.[17] proposed an end-to-end network model that
takes  a  single  image  as  input,  extracts  features
through the encoder, and then obtains shape estima-
tion  and  the  corresponding  surface  color  with  the
help  of  a  shape  generator  and  color  generator.  The
final  output  is  a  colored  3D  model  generated
through rendering.

However,  there  are  certain  limitations  in  color
cameras  and  color  fringe  projection  techniques.
First,  most  color  cameras  and  projectors  currently
design  the  spectral  channels  of  the  three  primary
colors  (RGB channels)  to  overlap in  order  to  avoid
visual blind  spots.  This  overlap  leads  to  the   phe-
nomenon  of  crosstalk[18],  where  light  of  a  specific
color is captured not only by its corresponding chan-
nel but also by the other channels, which dilutes the
signal. Furthermore,  even  when  the  spectral   distri-
butions of the projector and camera do not overlap,
color crosstalk  can  still  occur  during  color   conver-
sion  in  projection,  which  adversely  affects  phase
measurement accuracy. Second, conventional lenses
suffer  from dispersion[19], which results  in  chromat-
ic  aberration[20]. This  phenomenon  negatively   im-
pacts  the  clarity  of  the  fringes  and  the  number  of
collected  fringes.  Current  solutions  to  these  issues
tend to  complicate  the  hardware  of  the   measure-
ment  system,  thus  increasing  the  complexity  of  the

measurement  process.  In  contrast,  a  monochrome
camera does  not  encounter  these  problems  and   of-
fers a  higher  frame  rate  and  lower  resolution,   en-
abling it to capture clearer images.

In this paper, we propose a novel measurement
method  for  reconstructing  the  3D  shape  and  color
texture  of  objects  using  RGB  light  projection  and
the  acquisition  of  fringe  images  by  a  monochrome
camera.  Initially,  RGB  light  is  projected  onto  a
whiteboard and  captured  by  the  monochrome  cam-
era,  establishing  a  linear  relationship  between  the
camera's exposure time and the corresponding gray-
scale value. The camera's exposure time is then ad-
justed  so  that  the  grayscale  value  of  the  RGB light
closely  matches  that  of  the  white  light.  Following
this, the adjusted RGB fringes are projected onto the
surface of the object to be measured, and the optim-
al pixels  for  3D  reconstruction  are  identified.   Fi-
nally,  the  adjusted  RGB light  is  projected  onto  the
object's surface and captured, enabling the synthesis
of  the  three  acquired  images  to  ultimately  obtain
both the  3D  shape  and  color  texture  of  the   meas-
ured object.

This  paper  is  organized  as  follows:  Section
2 outlines the  fundamental  principles  of  the   pro-
posed  method.  Section  3 details  the  experiments
conducted and presents the experimental results that
demonstrate  the  method's  effectiveness.  Finally,
Section 4 provides the conclusion of this paper. 

2    Rationale of the proposed method-
ology

 

2.1    Principles of color object reconstruction
Several factors  must  be  considered  when   re-

constructing  the  3D  shape  and  color  texture  of
colored  objects.  First,  the  human  eye  perceives  the
color  of  light  based  on its  frequency.  In  the  visible
spectrum,  most  colors  can  be  created  by  mixing
varying proportions of three primary colors of light:
red,  green,  and  blue,  as  illustrated  in  Fig.  1  (color
online) below.
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Fig. 1    Principle of three primary colors addition
 

This  paper  employs  a  projector  to  project  bo-
th  white  light  and  RGB  light  onto  a  whiteboard
separately,  with  images  being  captured  by  a  mo-
nochrome  camera,  as  depicted  in  Fig.  2  (color  on-
line).

Icolor (x,y) = cat
(
3, Ired, Igreen, Iblue

)
, （1）

Icolor (x,y)

Ired Igreen Iblue

cat

where   is the color of the measured object, 
is  the  pixel  coordinates,  ,    and    are  the
grayscale  values  of  the  RGB  light  captured  by  a
monochrome  camera  when  projecting  RGB  light,
and    is  the  operator  that  connects  the  arrays
along a specified dimension.

Extracting  the  region  highlighted  by  the  red
dashed  line  in  Fig.  2(a)−(d)  for  comparison  yields
Fig.  2(e),  which  demonstrates  that  the  captured
white and RGB light exhibit distinct intensity levels.
To accurately capture the object's color texture, it is
essential  to  adjust  the  acquired images so that  their
intensities are nearly equal.
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Fig. 2    Images captured using white light and RGB light projection.  (a)  Image of a whiteboard under white light projection.
(b) Image of a whiteboard under red light projection. (c) Image of a whiteboard under green light projection. (d) Image
of a whiteboard under blue light projection. (e) Grayscale values of the rows corresponding to the locations of the red
dotted lines in Fig. 2(a)−(d)

 

Additionally, the surface color of an object ab-

sorbs heterochromatic  light  while  reflecting   homo-

chromatic  light.  Consequently,  it  is  impossible  to

faithfully reproduce the 3D shape and color texture

of a colored object using only monochromatic light

for projection and image capture.

For example,  an  object  displaying  four   col-

ors—red,  green,  blue,  and  white—was  used  as  the

subject  of  measurement  and illuminated  with  white

light.  The  resulting  fringe  pattern  was  captured,  as

shown  in  Fig.  3  (color  online).  As  illustrated  in

Fig. 3(c), the white area of the object exhibits super-
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ior  brightness  and  contrast  when  illuminated  with
white  light,  whereas  the  brightness  and  contrast  in

the other colored areas are relatively lower.
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Fig. 3    Contrast  and brightness  of  the  captured image.  (a)  The object  being measured.  (b)  The object  being measured under
white light projection. (c) Grayscale values of the pixels in the row corresponding to the red dashed line in Fig. 3(b)

 
 

2.2    Details of the proposed method
Since the  intensity  of  the  projected  image   re-

mains  constant,  the  intensity  of  the  captured  image
will  be influenced by factors such as the sensitivity
of  the  camera,  the  surface  reflectance  of  the  scene,
and the  ambient  light  conditions.  The  captured   im-
age can be expressed as follows:

Ic (xc,yc) = s
[
r (xc,yc) Ip (xp,yp)+A (xc,yc)

]
,（2）

Ic (xc,yc)

(xc,yc)

s r

Ip (xp,yp)

(xp,yp)

A (xc,yc)

where   is the image captured by the camera,
  is the  pixel  coordinates  in  the  camera's   co-

ordinate system,   is the sensitivity of the camera, 
is  the  reflectivity  of  the  measured  object, 
is the image projected by the projector,   is the
pixel coordinates  in  the  projector's  coordinate   sys-
tem, and  is the ambient light.

r IpThe constants   and   in the equation indicate
that the aperture setting of the camera lens is neither
automatic  nor  quantitative.  Therefore,  this  paper
employs a  method of  adjusting the camera's  expos-
ure  time.  Under  the  condition  that  the  exposure
time  remains  within  a  reasonable  range  to  avoid
overexposure,  multiple  sets  of  images  are  captured
to  establish  the  relationship  between  the  camera's
exposure time and the image's grayscale values.  As
shown in Fig. 4 (color online), it  is evident that the
camera exposure time and the image grayscale val-

ues  exhibit  an  approximately  first-order linear   rela-
tionship.

Due  to  the  impact  of  capturing  overexposed
fringes on the accuracy of final measurements in 3D
assessments,  this  paper  selects  an  exposure  time
range of  60 to  100 ms  for  data  fitting.  This   ap-
proach  aims  to  eliminate  the  effects  of  nonlinear
segments and overexposed areas, leading to the fol-
lowing first-order linear relationship:

IW = 2.284 9T C−7.819 7

IR = 0.734 7T C−10.473 7

IG = 0.747 0T C−7.142 4

IB = 1.029 3T C−6.969 8

, （3）

IW IR IG IB

T C

where  ,  ,    and    are  the  average  grayscale
values  of  white,  red,  green,  and blue  light  captured
by  the  projector,  respectively,  and    is  the
camera's exposure time.

IW

IR IG IB

Using    as  the  desired  grayscale  value,  the
exposure time of the RGB lights is adjusted to influ-
ence the values of  ,  , and  . After adjustment,
the  grayscale  values  of  the  whiteboard  under  dif-
ferent  colored  lights  are  approximately  equal,  as
shown in Fig.  5(a)  (color  online).  A row of  data  is
extracted  for  comparison,  as  depicted  in  Fig.  5(b)
(color online).  The  captured  RGB  images  are   syn-
thesized using Eq. (1) to restore the correct color of
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the object's  surface.  As seen in Fig.  5(d) (color  on-
line), the  contrast  and  brightness  of  the  image   ob-
tained with RGB light projection are nearly identic-
al  to  those  obtained  with  white  light  projection  in
the white  area.  This  is  because  the  white  area   re-

flects  all  colors  of  light.  In  contrast,  in  the  RGB
area, the contrast and brightness are optimized when
the corresponding colored light is  projected.  There-
fore,  RGB light  projection  can  be  used  for  optimal
pixel extraction.
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Fig. 4    Camera characteristics at different exposure times
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Fig. 5    Grayscale values  and  color  texture  of  the  image  after  adjusting  the  exposure  time.  (a)  Image  of  the  whiteboard  cap-
tured  using  white  light  projection  after  adjusting  the  exposure  time.  (b)  Image  of  the  whiteboard  captured  using  red
light  projection  after  adjusting  the  exposure  time.  (c)  Image  of  the  whiteboard  captured  using  green  light  projection
after adjusting the exposure time. (d) Image of the whiteboard captured using blue light projection after adjusting the
exposure  time.  (e)  The  grayscale  values  of  the  rows  corresponding  to  the  locations  of  the  red  dotted  lines  in  Figs.
5(a)−(d). (f) The color texture of the captured measured object. (g) The extraction of grayscale values from the row in-
dicated by the red dashed line in Fig. 5(d) under both white light and RGB light projections

 
In  this  paper,  a  three-frequency  four-step  PSP

is  used,  where  the  four  offset  phases  of  the  phase
shift are  0,  π/2,  π,  and 3π/2,  and the  three   frequen-
cies are 169, 13, and 1 respectively. The projector is
employed  to  project  RGB  color  light,  with  each
group  consisting  of  12 stripes.  The  captured  stripes
are  of  size  1 280×1 024 pixels. For  each  fringe   im-
age,  the  first  row  and  the  first  column  in  the  RGB
light  projection  are  selected  to  form  three  1×12

f o
i i

matrices,  as  shown  in  Fig.  6  (color  online).  If  the
gray value of each element in the matrix is less than
255,  the  matrix  is  considered  a  candidate.  Among
these  candidate  matrices,  the  one  with  the  largest
grayscale  value  is  chosen  as  the  optimal  result,
which is defined as  , where the value of   ranges
from 1 to 12.  By repeating this process,  the 12 best
fringe  images  are  obtained,  from  which  the  phase
information of the object can be extracted[21-22].
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Fig. 6    Selection of the optimal fringe
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3    Experiments

The experimental setup include a projector (Di-
gital  Light  Processing Lightcraft 4 500, DLP Light-
craft  4 500)  with  a  resolution  of  912×1 140 pixels,
a  Daheng  Image  monochrome  camera  (MER-131-
210U3M) with a resolution of 1 280×1 024, an Intel
microcontroller (SCM,  89C52)  and  a  Lenovo   per-
sonal computer.

In  the  experiments,  three  sets  of  RGB  color
fringe  images  were  projected  and  captured.  From
these images, the optimal pixels were selected to re-
construct the  shape  of  the  measured  object.   Addi-
tionally,  solid-color  RGB  images  were  projected
and synthesized to obtain the color texture of the ob-
ject under measurement.

Firstly,  an  object  with  surfaces  in  white,  red,

green, and  blue  colors  was  selected  for   measure-
ment,  as  shown  in  Fig.  7(a).  Figs.  7(b)-(d)  display
the 3D reconstruction results  of  the object's  surface
under RGB light projection. From Fig. 7(b), it is ap-
parent  that  the  reconstruction  of  the  red  and  white
regions is  more accurate  under  red light  projection,
while the  reconstruction  of  the  green  and  blue   re-
gions  is  less  satisfactory.  This  discrepancy  is
primarily due to the low reflectivity of the green and
blue regions  to  red  light,  as  they  lack  red  compon-
ents. Fig. 7(e) shows the surface shape of the meas-
ured object  reconstructed  using the  proposed meth-
od, which  demonstrates  significantly  improved   res-
ults  compared  to  those  obtained  with  monochrome
projection.  Fig.  7(f)  presents  the  3D  reconstruction
results  of  the  measured  object  with  color  texture,
further highlighting  the  effectiveness  of  the   pro-
posed method.
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Fig. 7    Reconstructed  object  surface.  (a)  The  measured  object.  (b)  Reconstructed  object  surface  under  red  light  projection.
(c) Reconstructed object surface under green light projection. (d) Reconstructed object surface under blue light projec-
tion. (e) Reconstructed object surface using the proposed method. (f) Reconstructed object surface with color texture

 

To further validate the effectiveness of the pro-
posed method,  objects  of  different  colors  were   se-
lected  for  measurement,  as  illustrated  in  Fig.  8(a)
(color  online).  Figs.  8(b)−(d)  (color  online)  show
the reconstructed surfaces of  the object  under RGB
light projection. It is evident that the monochromat-
ic  light  reconstruction  yields  more  accurate  results

in the  white  areas,  while  significant  errors  are   ob-
served in the reconstruction of the green regions un-
der  both  blue  and  red  light  projections.  Fig.  8(e)
(color  online)  presents  the  reconstructed  surface
of  the  object  using  the  proposed  method,  while
Fig.  8(f)  (color  online)  showcases  the  reconstru-
cted surface  with  color  texture.  The  results  demon-
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strate that the proposed method can effectively cap-
ture  both  the  3D  shape  and  color  texture  of  the

measured object.
 

 
 

Red light projection Green light projection

(a) (b)

Z
/r

ad

0
0 0

50

100

Y/pixel

200 200

400 400

600
600

800
800

1 000
1 000

1 200
X
/p

ix
el

(c)

Z
/r

ad

0
0 0

50

100

Y/pixel

200 200

400 400

600
600

800
800

1 000
1 000

1 200
X
/p

ix
el

(d)

Z
/r

ad

0
0 0

50

100

Y/pixel

200 200

400 400

600
600

800
800

1 000
1 000

1 200
X
/p

ix
el

(e) (f)

Z
/r

ad

0
0 0

50

100

Y/pixel

200 200

400 400

600
600

800
800

1 000
1 000

1 200
X
/p

ix
el

Z
/r

ad

0
0 0

50

100

Y/pixel

200 200

400 400

600
600

800
800

1 000
1 000

1 200
X
/p

ix
el

Blue light projection The methodology proposed in this paper Reconstruction results

 

Fig. 8    Results of 3D reconstruction of the object surface. (a) The measured object. (b) Reconstructed object surface under red
light projection. (c) Reconstructed object surface under green light projection. (d) Reconstructed object surface under
blue light projection. (e) Reconstructed object surface using the proposed method. (f) Reconstructed object surface with
color texture

 
 

4    Conclusion

In this paper, we propose a method for the sim-
ultaneous  capture  of  both  the  3D  shape  and  color
texture  of  colored  objects  by  projecting  RGB  light
and  using  a  monochrome  camera.  This  method
provides  high  measurement  accuracy,  a  simplified
hardware configuration,  and scalability  to  other  ap-
plications.  Additionally,  it  mitigates  the  crosstalk
between  color  channels  inherent  in  color  cameras
and reduces the impact of color variations on the fi-
nal reconstruction accuracy.

The proposed  method  offers  several   advant-
ages:  (a)  Accurate  extraction  of  color  texture.  By

projecting and capturing RGB images, the color tex-

ture  of  the  surfaces  of  the  measured objects  can be

precisely obtained through image synthesis.  (b)  Hi-

gh  measurement  accuracy  for  colored  objects.  By

selecting the optimal pixels, the final reconstruction

results  achieve  a  high  level  of  accuracy.  (c)  Low

hardware cost.  The  proposed  method  does  not   re-

quire  any  additional  equipment,  resulting  in  a  stra-

ightforward  and  cost-effective hardware   configura-

tion.

Experimental results  demonstrate  that  the  pro-

posed  method  can  simultaneously  capture  both  the

3D shape  and  color  texture  of  colored  objects  with

high speed and accuracy.
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