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Abstract
The motion of the stand technique for women was analyzed by using available video data. The
purpose of this study is to examine the speed and stand technique for women’s Judo.
The video data was converted into frame data called AVI by using “XMedia Recode” which is a
software library that converts video data to AVI. AVI is a file format for storing audio and video
information developed by Microsoft Corp.
Watching the motion pictures of Judo was not helpful in recognizing the motions in detail. However,
by converting to the AVI and watching the pictures with the “frame by frame playback” technique, the
every motion of Judo could be seen every twenty-fifth of a second. The motions performed
by participants were gathered and analyzed using a software system implemented by us based on the
“OpenCV” which is an open source library for computer vision and image processing developed by
Intel Corp. The position of a part of the body was indicated manually on to the AVI picture, then, put
into a computer. The compensation of pixel values to the size of the space occupied by the participants
was performed by using the known length of the “tatami” in the AVI picture. By repeating these, the
positions of the body were traced according to the video frame rate. The compensated positional data
of the body was gathered and then disassembled into x direction-time data and y direction-time data to
calculate the velocity. In this manner, the velocity of the specified body parts of the participant and
thrown opponent were calculated. Then, the maximum velocities of the participant and thrown
opponent were calculated. For these calculations, differentiation, least square data fitting, data
smoothing, and scientific visualization of various graph drawings were performed by “Excel” a
component of the “Office” software suite developed by Microsoft Corp. ,and customized by using the
macro function of “Excel”. Examples of these stand techniques were given as snap-shot pictures with
descriptions of velocity at those moments according to the time progress. In addition to these snap-shot
pictures, moving object images were given to clarify the motion of the participant and opponent. To
secure these moving object images, an image processing method called a “frame subtraction method”
was applied to the snap-shot pictures. And also an image processing technique “opening and closing”
was applied to make a smooth contour and to eliminate small holes on the picture.
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An example of a method of Judo analysis from an engineering point of view was given. This is a case
study of the motion analysis of Judo using video data.
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Figure 1. “kuzushi” Figure 2. Beginning of “kake” operation
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(d) 0.44 second (12t frame)

Figure 3. Snap-shot pictures for “kake”

Figure 4. Moving objects extracted
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Figure 5. Angle variation between leg and thigh
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Figure 6. Downward velocities and snap-shot pictures
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