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Position and orientation estimation using
head-mount camera

Yusuke Nakazaki” and Toshikazu Wada'

By using 3D position information of human eyes watching computer display, we can
realize viewpoint dependent image displaying, i.e., motion parallax generation, which
enables us popup displaying of 3D contents. We already developed a 3D displaying
system using active stereo camera measuring 3D eye position. However, this system
requires expensive equipments, such as, stereo camera, pan-tilt unit, rotary encoders, and
so on. For making this 3D displaying method popular, we have to have a cheaper device
that measures 3D eye positions. In this research, we use a head-mount camera observing
LCD display frame. That is, we can estimate the head-mount camera position and
orientation from the deformation of the display frame on the image. This method does
not require pan-tilt unit, because the computer operator watches the display from any
viewpoints and the head-mount camera captures the display frame. When the operator
does not watch the display, we don’t have to know the viewpoint position and
orientation. In our implementation, we employed phase based gradient estimation for fast
and robust implementation of particle filter..
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