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A Monocular Vision-Based Position Sensor Using Neural Networks for Automated Vehicle
Following.
Yasushi Omura” !, Shigeyuki Funabiki® 2, Toshihiko Tanaka” 2

U pepartment of Electrical Engineering, Niihama National College of Technologyl “ 2Department
of Electronic & Control Systems Engineering, Shimane University
PROCEEDING OF THE IEEE 1999 INTERNATIONAL CONFERENCE ON POWER ELECTRONICS AND DRIVE SYSTEMS, Vol1,
(0 388, 1999

This paper presents a new position sensor with a CCD camera based on neural networks that measures
the distance and direction angle to and the pose angle of the lead vehicle in automated vehicle
following. A picture image of lamps mounted on the lead vehicle is obtained with the CCD camera.
Lamp positions are established in a rectangular coordinate system by means of graphic data processing.
The measuring process of the proposed position sensor is developed by neural network learning with
backpropagation. The number of lamps can be reduced from four to three without sacrificing sensor
accuracy. This reduction in the number of lamps shortens acquisition time in graphic data processing.
Experimental results show that the distance, direction angle and pose angle are sufficiently
accurate for practical use in automated vehicle following.

Spatial Power Combining and Phased-Array Behavior of Circularly Polarized Active Patch
Antennas
Tomomichi KAGAWA" !0 Shigeji NOGI® 20 Minoru SANAGI® 2
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Design of circularly polarized active antennas of dual-fed square patch type is given, and spatial
power combining and phased array operation of the antennas have been successfully achieved.
In a phased array experiment of the arrays with two and three active antennas by the method of varying
their free-running oscillation frequencies, we obtained the scan angles from -12deg. to [0 13deg.
and those from -13deg. to 0 13deg., respectively, and good axial ratios together with high spatial
power-combining efficiencies.
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