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Abstract 

The analysis of color image sequence is very 
heavy if the analysis is carried out for each im- 
age. But, in many practical cases, there is no 
need to know the precise motion and shape. In 
other words, the rough estimation of motion 
and shape is sometimes practically enough to 
understand image sequence. To achieve this 
rough estimation of motion and shape speed- 
ily, a method using color multiplex image is 
proposed in this paper. The color multiplex 
image is defined as a time averaged image of 
a given image sequence. In this paper, prin- 
ciple and eflectiveness of the proposed method 
are discussed. For example, it is shown that if 
the moving object is square, the size and the 
velocity of the moving object can be estimated 
by the analysis of color multiplex image. 

1 Introduction 

There are several ways to estimate the mo- 
tion from the image sequence. For example, 
the motion can be estimated by the correspon- 
dence of the object features, such as corners, 
points, lines, boundaries of the surface reflec- 
tivity [1][2]. Another approach is based on 
the calculation of the optical flow [3] [4]. Fur- 
thermore, the motion can be estimated by the 
analysis of spatio-temporal space [5][6] and so 
on. 

The analysis of image sequence is very 
heavy if the analysis is carried out for each im- 
age. But, in many practical cases, there is no 

need to know the precise motion and shape. In 
other words, the rough estimation of motion 
and shape is practically enough to understand 
image sequence. To achieve this rough estima- 
tion of motion and shape efficiently, a method 

using color multiplex image is proposed in this 
paper. The color multiplex image is defined as 
a time averaged image of the image sequence. 
For example, we assume that the background 
color is blue and the color of moving object is 
red. In this case, the background color(b1ue) 
and the object color(red) are mixed in the 
region where the object moves, and the new 
color(purp1e) will emerge in the color multi- 
plex image. This new color has the informa- 
tion of motion and shape of the moving object. 
Therefore, the extraction of motion and shape 
can be carried out using this color multiplex 
image. In this paper, principle and effective- 
ness of the proposed method are discussed. 
For example, it is shown that if the moving 
object is square, the size and the velocity of 
the moving object can be estimated by the 
analysis of color multiplex image. 

The details on the color multiplex image are 
discussed in section 2. In section 3, the mov- 
ing object is assumed to be square, and the 
method to obtain the size and the velocity of 
the moving object from the color multiplex im- 
age is shown. 

2 General features of color multiplex 
image 

The color multiplex image is defined as a 
time averaged image of the image sequence 
(Fig.1). Three images are time averaged in 
Fig.1. The background color is assumed to 
be blue, and the object color is assumed to 
be red. The moving object is assumed to be 
square for simplicity. In this case, two new 
colors emerge in the color multiplex image by 
the mixing of the background color and the 
object color. These new colors reflect the in- 
formation about color, motion, shape of the 



moving object. Therefore, the extraction of 
motion and shape can be carried out using 
this color multiplex image. 

To extract these new colors, color his- 
tograms in RGB space are made from the color 
multiplex image and one of the image in the 
image sequence. The difference of these two 
histograms is shown in Fig.2. (The count of 
RGB histogram of one image is subtracted 
from the count of the color multiplex image.) 
The 0 ' s  show the colors where the count be- 
comes minus, and these colors correspond to 
the background color and the object color. 
The +'s show the colors where the count be- 
comes plus, and these colors correspond to 
the new colors which reflect the color, motion, 

shape and so on of the moving object. There- 
fore, by the analysis of the color histograms, 
we can extract the background color, the ob- 
ject color and the spectrum of the new colors. 

3 Est imat ion of size and  velocity f rom 
color mult iplex image 

The moving object is assumed to be square. 
(The side length is 50 pixels.) The color spec- 
trum is shown as a function of velocity in 
Fig.3. The velocity is 5, 10, 25 and 50 pix- 
elslimage. The color multiplex image is made 
by the time average of 8 images. The spectrum 
is obtained by the subtraction of the count of 
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Fig.1 Definition of color multiplex image 
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Fig.2 Color spectrum in RGB space 



RGB histogram of one image from the count 
of the color multiplex image. The left side 
of the color spectrum shows the background 
color. The right side of the color spectrum 
shows the object color. As the color multiplex 
image is made by the time average of 8 images, 
at max, there emerge 7 new colors in the color 
multiplex image. 

The center position of the new colors be- 
comes closer to the background color, when 
the velocity of the object becomes faster. The 
center positions of the new colors are shown 
in Fig.4 as  a function of the velocity. (The 
back ground color is 0, and the object color is 
1.) Using this results, the V/L(=velocity/side 
length) of the object is obtained by the extrac- 
tion of the center position of the new color. 

The total amount of the new color is L2+(N- 
1)VL. ( N  is the number of time averaged im- 
ages, and (N-l)V > L is assumed.) There 
are two unknown parameters V(ve1ocity) and 
L(side length). By the analysis of color mul- 
tiplex image, we can obtain two equations. 
Therefore, if the moving object is square, we 
can obtain the size(L) and velocity(V) by the 
analysis of the color multiplex image. 

4 Conclusion 

In this paper, a method to achieve the rough 
estimation of motion and shape using color 
multiplex image is proposed. As an example 
of the analysis of color multiplex image, it is 

Fig.3 Color spectrum as a function of velocity 

object color 

Fig.4 Center position of color spectrum 
as a function of velocity 



shown that if the moving object is square, the 
size and the velocity of the moving object can 
be estimated by the analysis of color multiplex 
image. It remains as a future work to find 
what can be done with this color multiplex 
image, and to apply this method to natural 
color images. 

References 

[l] Hsi-Jian Lee, Hsi-Chou Deng : "Three- 
Frame Corner Matching and Moving Ob- 
ject Extraction in a Sequence of imagesn, 
Computer Vision, Graphics, and Image 
Processing, Vo1.52, pp.210-238, 1990. 

Homer H. Chen, Thomas S. Huang : "Us- 
ing Motion from Orthographic Views to 
Verify 3-D Point Matchesn, IEEE Trans- 
actions on Pattern Analysis and Ma- 
chine Intelligence, Vo1.13, No.9, pp.872- 
878, 1991. 

[3] B.K.P.Horn, B.G.Schunck: "Determining 
OpticalFlow", Artificial Intelligence, 
Vo1.17, pp.185-203, 1981 

[4] J.K.Kearney, W.B.Thompson, D.L.Boley 
: "Optical flow estimation: An error 
analysis of gradient-based methods with 
local optimization", IEEE Transactions 
on Pattern Analysis and Machine Intel- 
ligence, Vo1.9, No.2, pp.229-244, 1987. 

(51 Shih-Ping Liou, Ramesh C.Jain : 
"Motion Detection in Spatio-Temporal 
Space", Computer Vision, Graphics, and 
Image Processing, Vo1.45, pp.227-250, 
1989. 

[6] Muralidhara Subbarao : "Interpreta- 
tion of Image Flow: A Spatio-Temporal 
Approach", IEEE Transactions on Pat- 
tern Analysis and Machine Intelligence, 
Vol.11, No.3, pp.266-278, 1989. 




