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Abstract Of Bachelor Thesis Academic Year 2017

Design and Implementation of Low Delay Side-by-side Video
Generation Method with Two Cameras Using FPGA

Summary

In recent years, demand for 3D camera video transmission using a head mount display
(HMD) for remote robot operation is increasing. The vision system of HMD is suitable
for remote robot operation from binocular parallax and easiness of congestion, and there
are actually systems using HMD in construction and medical sites. There is a method of
constructing a video transmission system for HMD by using two cameras and a capture
board. This method is advantageous in that the system can be flexibly designed by using
the software resources of the PC, and has already been commercialized as a system for
remote operation of heavy equipment already. Further future use is expected. On the
other hand, it is known that the operation of the remote robot feels unnatural in the
operation if the video delay from the input side camera to the output side HMD is 100
ms or more, and for remote robot operation requiring highly accurate operation such as
remote medical care , It is necessary to suppress the delay to 100 ms or less.

As a method of achieving a delay of 100 ms or less, research on a video transmission
system using an FPGA exists. In this system, video signals from one camera are sent to
the FPGA, converted into UDP / IP packets, sent, and outputted from the receiving side
FPGA to the 2D display. The total delay from the camera to the display is 38.1 ms at
the minimum and 69.9 ms at the maximum. In this system, compression processing is
not performed and low delay is achieved by transmitting HDMI of RAW data through a
network protocol stack implemented on the FPGA. In this paper, we build a side-by-side
processing system on the FPGA using the low delay method using FPGA. As a result
of the delay measurement of the existing research, the delay of 69.9 ms at the maximum
is achieved in the video transmission of one camera. Therefore, the allowable delay for
side-by-side processing of the images of the two cameras is set to 30.1 ms to construct a
satisfactory system.. We implemented on the FPGA and measured the delay using the slow
motion camera and the sequential number moving image. As a result, the delay amount of
the side by side process built on the FPGA could be suppressed to about 4.67 ms. Since
this can satisfy 30.1 ms which is the allowable delay of side-by-side processing, it was
possible to show the effectiveness of the system using the FPGA as a video transmission
system for remote robot operation requiring high-precision operation .
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