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1. Introduction

One of the features of human visual system is the
non-uniformity of visual acuity across the visual field.
This allows humans to achieve high resolution vision
where needed without the costs of uniformity high
resolution. To fit the both needs of wide viewing-angle
and high resolution, We construct a vision system with
dual viewing angles. The wide viewing angle camera is

. mounted on a fixed position to offers a wide viewing field
but at low resolutions. Another camera with narrow
viewing angle, thus high resolution, is mounted on a
pan/tilt platform and then can be turned to maintain a
fixation on a moving object.

2. Gaze control system

The gaze control system is used to drive the narrow
viewing angle camera to keep the image of object at the
center of its viewing field. The conﬁghration of the two
cameras is shown in Fig. 1. The relation between the
pan-tilt angles and the position of object must be known.
This relation, is also called inverse kinematic equations,
can be conducted from Fig. 1 by using stereo triangular
as follow:

X=Ltan
Y= -—Lp sing , in which

I+ rsecB
tan6 — tan
L,=LsecO—rtan@

Z=L,cosg

where 8, ¢ are the angles of pan and tilt respectively, L
is the distance from the object to the base line of two
cameras, r is the rotation rasius of pointable camera.

3. Motion tracking with Wide viewing angle
camera

For tracking to be as general as possible, it should be
able to follow a moving object whose identity is not
known, i.e., not require a object recognition. The

" modified motion energy (mme) [1] is one of these
methods that are suited for this purpose. By calculating
the mme between the current image and the background
image, the existence of the object can be detected and can
be extract from background at the same time. Fig. 2

shows the results of tacking a person who entered the
viewing field of wide viewing angle camera. The head of
person can be further extracted by using the geometry
knowledge of human body. According to the position
information calculated from wide viewing field image, the
pointable camera is turned to follow the object to get its
image with high resolution as shown in Fig. 2(c).

4. Mouth open/close detection with narrow
viewing camera

Face recognition has been found in several
applications range from static matching of controlled
photographs such as mugshot matching and credit card
verification to surveillance video image [2]. It is
generally required to segment the face image from a
background prior to the recognition procedure. The
resolution in Fig. 2(c) is suitable for these works. As an
example, we present a method to detect the open/close of
mouth on an image sequence of face took from pointable
“camera.

1
Z
Q
!
1
]
!
Lp Il
]
! L
]
!
i
]
/
—t
]
r
6 |Ii' X
L
}——_—" T

Fig.1 The configuration of the two cameras

Since the shape of the region between lips
meaningfully express the movement of lips and this
region is easier to be extracted than the extraction of lips
directly form face, the open/close of mouth can be
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detected by measuring the shape variation of the region
between lips.

Fig. 2 Motion detection and segmentation in wide
viewing field

To extract the region between lips, the face region is
segmented at first. When use image format of YIQ, the
face region and lip region express peak value in I and Q
component respectively [3], and Y component will be use
to calculate the threshold value for extract the region
between lips. Fig. 3 shows the final results including
some intermediate results.

The measuring on the size, length and width of region
between lips can be used to determine the open/close of
mouth. In Fig. 4, the difference of region between lips
between opened mouth and closed mouth in size, length
and width is shown.

5. Conclusion

An vision system with dual viewing angles is
proposed to implement the human like fovea-peripheral
visual acuity. With two cameras of different viewing
angle, the motion and the feature of the object can be
took at the same time. There are many applications in
human computer interface can be applied such as in
speech recognition system, hand gesture or finger tips
recognition, human gaze detection.
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Fig. 3 The region between lips segmentation result
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Fig.4 The region between lips of mouth



