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Optical flow and visual motion measurement: It is more and more important for practical vision sensors to recognize motion in the field of
view because almost all observers and objects are mobile and are not expected to stay at a position.

Proposal of novel optical flow estimator: This algorithm can avoid “ill-posed problem” and “aperture problem” common in optical flow
estimation and enables us to measure velocity field and motion parameters from a series of image contaminated with noise. It can be
implemented in a modern PC with video camera and would be in a mobile phone with camera because it consists of some simple
operations like subtraction, multiply-accumulation, and eigen value decomposition of a 3 x 3 matrix.
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Figure 1. Camera and measured optical flow. Figure 2. Motion segmentation from optical flow.
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Ultrasonic echo location sensor with phased array transducer: This system is composed of a 9-element array transducer head with four
receivers attached around the array and a signal generating/processing box. It can emit beams propagating in the direction set by the signal
generator that can adjust the lag of signals fed to each transducer elements. The transmitted wave is about 40 kHz and modulated by an M-
sequence signal, which makes the system more robust by applying correlation technique on received echo signals. An experimental result
of echo location of a target is show in figure 1(c).
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Figure 1. Ultrasonic sonar system with array transmitter. (a) Setup. (b) Architecture of Tx. (c) An example of imaging.



