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Abstract The real-time image processing system with a frame rate beyond video rate is required for the high-speed visual
information processing which is employed in the robot vision and moving target tracking. So far the parallel image processing
system using a three-dimensional integrated circuit was proposed. This system has several layers where the image sensor
circuit, the memory circuit, and the processing circuit are incorporated into the respective layers. In this system, the image data
captured by the image sensor is divided into many units and stored in the memories. The stored image data is processed in
parallel by the processing circuit. However, it becomes difficult to perform the processing operation such as filtering which
needs the data processing beyond the boundary between the divided image units. In the filtering operation, we use not only the
pixel data of target unit but also the peripheral pixel data in the neighboring units. Therefore, it is needed to access both
memories of the target unit and the neighboring units. In order to overcome such difficulties in memory access, we proposed a
novel memory system using three-dimensional LSI technology. In this system, the image can be easily divided into many
image units without any restrictions by dynamically changing the memory configuration. This system does not need to access
the pixel memories of the neighboring units as a result of dynamically changing the memory configuration. Consequently, the
number of execution cycles is decreased, and the image data processing with higher speed compared with the previous system
is possible. We implemented this memory system on FPGA and confirmed the basic operations for the image processing.
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