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Abstract

This paper presents a new variant of the classical
Iterative Closest Point (ICP) algorithm. The ICP re-
sult depends heavily on the matching between 3D points
of the two cloud of points to be registered : besides
the 3D distance between points, many other attributes
have been proposed to find good matchings, and espe-
cially, when available, color or texture attributes could
be compared to confirm pairings between closest points.
In our system, 3D data are acquired by a monochro-
matic stereovision sensor ; a simple method is proposed
to associate a pseudo-color to every 3D point, only from
its position in the cloud. Our ICP implementation is
slower than the classic ICP algorithm [1][2] but it is
shown that it gives better registration, either on our
stereo data or on data sets used for the benchmarking
of 3D modelling algorithm.

1 Introduction

The construction of 3D model of objects from
sensory data, has motivated many works since thirty
years. Data are acquired either by 3D scanners (laser
range finders, structured light sensors, profilometers,
new PMD sensors like the Swissranger camera ...) or
by vision. Clouds of 3D points acquired from different
viewpoints must be registered before to be fused.
The more known algorithm for data registration bas
been proposed by Chen and Medioni [1] and Besl and
McKay[2] that developed the ICP algorithm (Iterative
closest Point). Because a multitude of ICP variants, the
initial version is also known as the Classic ICP within
the modelling literature. Matchings between 3D points
acquired from twp sensor positions are based only on
the minimization of their Euclidean distance. Given
two sets of 3D points P and M the registration aims
to find the euclidean transform applied on P in order
to obtain the best possible alignment with M. The ICP
algorithm consists mainly of the following steps:

(1) Match each point in P with the closest point in M .
(2) Compute the transform Tk that minimizes the Mean
Square Error (MSE) of the alignment between matched
points. (3) Apply the estimated transform Tk on P .
(4) Iterate this process until convergence in terms of the
MSE.

A key parameter given as input to this algorithm, is
the initial transform between M and P ; when data are
acquired from a sensor embedded on a robot, this T0

transform could be known from the estimated positions
of the sensor with respect to the object. Depending on
the T0 initial guess, ICP could converge on the good
transform or could fail. ICP erors occur especially when
the rotation between the two view points, is badly esti-
mated. Moreover, ICP could converge on a wrong re-
sult, when registering data acquired on symetrical ob-
ject, e.g. a cylinder or a sphere.

For these reasons, many people have proposed ICP
improvements, or other registration methods. The next
section proposes a non exhaustive classification of the
different variants of ICP: color attributes have been ex-
ploited to make more robust the matching step. Our
own method is presented in section 3: a pseudo-color
attribute is proposed, so that this matching improve-
ment could be reached even when the acquisition pro-
cess does not associate a color to every 3D point. Fi-
nally experimental results obtained either from classical
data sets or from images acquired from our robotic set-
up, are shown in section 4. Finally section 5 will give
conclusions and perspectives of this work.

2 ICP improvements

The classic ICP algorithm can be improved by differ-
ent ways : select a better T0 initial transform, and/or use
more criteria in order to match points between the two
clouds of 3D points, and/or execute a robust optimiza-
tion method in order to estimate better Tk transforms
at every step. Let us exclude from this state of the art,
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Figure 1. (left) Initial overlapped views, with assigned pseudo colors ; (center) final registration
of Bunny views using the classic ICP; (right) final registration of Bunny views using our variant.

Figure 4. (left)Initial overlapped views with assigned pseudo colors ; (center) final registration
of the box views using the classic ICP; (right) final registration of the box views using our
variant.

References

[1] Chen, Y., Medioni, G.G.: Object modelling by registra-
tion of multiple range images. Image Vision Computing
10 (1992)

[2] Besl, P.J., McKay, N.D.: A method for registration of
3-d shapes. IEEE Trans. Pattern Anal. Mach. Intell. 14
(1992)

[3] Yamany, S.M., Farag, A.A.: Surfacing signatures: An
orientation independent free-form surface representa-
tion scheme for the purpose of objects registration and
matching. IEEE Trans. Pattern Anal. Mach. Intell. 24
(2002)

[4] Lomonosov, E., Chetverikov, D., Ekrt, A.: Pre-
registration of arbitrarily oriented 3d surfaces using a ge-
netic algorithm. Pattern Recognition Letters 27 (2006)

[5] Chow, C., Tsui, H., Lee, T.: Surface registration using
a dynamic genetic algorithm. Pattern Recognition 37
(2004) 105–117

[6] Robertson, C., Fisher, R.: Parallel evolutionary registra-
tion of range data. Computer Vision and Image Under-
standing 87 (2002)

[7] Chetverikov, D., Svirko, D., Stepanov, D., Krsek, P.:
The trimmed iterative closest point algorithm. In: 16th

Int. Conf. on Pattern Recognition (ICPR 2002), Quebec,
Canada. (2002)

[8] Estépar, R.S.J., Brun, A., Westin, C.F.: Robust gener-
alized total least squares iterative closest point registra-
tion. In: Proc. Mexican Int. Conf. on Artificial Intelli-
gence (MICAI). (2004)

[9] Restrepo-Specht, A., Devy, M.: Surface-segmenting
modified ball-pivoting-algorithm. In: Proc. IEEE Int.
Conf. on Image Processing (ICIP’2004), Singapour.
(2004)

[10] Weik, S.: Registration of 3-d partial surface models us-
ing luminance and depth information. In: 3DIM. (1997)

[11] Johnson, A.E., Kang, S.B.: Registration and integration
of textured 3d data. Image Vision Comput. 17 (1999)

[12] Kim, S., Kim, K., Woo, W.: 3d registration for image-
based virtual environment generation using color and
depth information. In: IEEE Int. Conf. on Image Pro-
cessing (ICIP 2004), Singapore. (2004)

[13] Pulli, K., Abi-Rached, H., Duchamp, T., Shapiro, L.G.,
Stuetzle, W.: Acquisition and visualization of colored
3d objects. In: 14th Int. Conf. on Pattern Recognition
(ICPR 1998), Brisbane, Australia. (1998)

[14] Rusinkiewicz, S., Levoy, M.: Efficient variants of the
ICP algorithm. In: Proc. 3rd Int. Conf. on 3D Digital
Imaging and Modeling (3DIM). (2001)

4


