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3D Active Stereo Omni-Directional Vision Sensing Technology

TANG Yi-Ping WU Li-Juan ZHOU Jing-Kai

(College of Information Engineering , Zhejiang University of Technology . Hangzhou 310023)

Abstract In order to obtain depth information of an object corresponding to pixel of image
obtained by an Omni-Directional Vision Sensor (ODVS). Firstly, the ODVS with a single view
point and Panoramic Color Structured Light Generator (PCSLG) with a single emission point are
designed in this paper. Secondly, to achieve Active Stereo Omni-Directional Vision Sensor
(ASODVS), the ODVS and the PCSLG are aligned with a same vertical axis. Lastly, according
to color information of panoramic image’s each pixel and geometric relation between ODVS and
PCSLG, the launch angle of PCSLG are estimated using color recognition algorithm, and depth
information of an object corresponding to pixel of the panoramic image are got. Experimental
result shows that the ASODVS proposed is very efficient for matching the feature points of pano-
ramic stereo images, measuring the depth information of space object point, and sensing with 3D

stereo vision by the observer as the viewer center.

Keywords  omni-directional vision sensor; panoramic color structured light generator; active

stereo vision; color recognition
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Active three-dimensional panoramic vision sensing tech-
nology focuses on the measurement of 3D panoramic. It can
get the image with scenery depth and color corresponding to
the actual object using the technology of panoramic color
structured light with a single view point and the technology
of ODVS with single view point. The technology of panoramic
color structured light with a single view point makes each pixel
of a two-dimensional panoramic video image have the depth
information, to use the method of improving the quality of
the source image space to solve the robust and rapidly matc-
hing problems in stereo vision. The technology of ODVS
with single view point makes any pixel in the panoramic
image plane have the information of scenery object’s depth.
orientation and color and implement immediately perception,
expression and reconstruction of 3D panoramic scene with

only one panoramic image.
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Our project is based on the passive 3D panoramic sensor.
In recent years, the project achievements, research papers
are published on some importance magazines and meetings
and also get some invention patents from China patent office.
Active 3D panoramic sensor is the promising technology that
is developed on the base of passive 3D panoramic sensor. It
will be used widely on the important equipment, such as a
walking robot.

To achieve Active Stereo Omni-directional Vision Sensor
(ASODVS), the ODVS and the PCSLG are aligned with a
same vertical axis. Lastly, according to color information of
panoramic image’s each pixel and geometric relation between
ODVS and PCSLG, the launch angle of PCSLG are estimated
using color recognition algorithm, and depth information of
an object corresponding to pixel of the panoramic image are
got. Experimental result shows that the ASODVS proposed
is very efficient for matching the feature points of panoramic
stereo images, measuring the depth information of space
object point, and sensing with 3D stereo vision by the

observer as the viewer center.



