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Inspection of the Three-Dimensional Measurement
Accuracy of J-QUEST Stereo TV-Camera System
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Abstract Three-dimensional measurement accuracy of J-QUEST stereo TV-camera system was
evaluated. The camera system was calibrated by direct linear transformation (DLT) method. The
DLT method does not need any camera constants such as focal length or base line length, but
several control points are needed to be recorded by the stereo camera in advance for calibration,
which three-dimensional positions are already known. To obtain the images of control points,
optical targets were hung down at the edge of an experimental tank, and their images were
recorded by the camera attached below an electric train on the tank. The train was moved to keep
the targets in the visual field at ranges of 1.5m to 3.5m from the camera. Errors in three directions
seen from the camera were measured and the three-dimensional measurement accuracy was
evaluated by a root mean square (RMS) error of the measured positions of optical targets.
Validation of correction of image distortion by software and the difference between two layouts of
control points were investigated. The best condition was obtained when the image distortion was
corrected and the control points were arranged along the edge of calibration space. The RMS
error was less than 2.0cm within 3.0m from the stereo camera in this condition. Most of the
errors were occurred in the direction which is parallel to the optical axis of the stereo camera.
The correction of the image distortion was effective to improve the accuracy while the
arrangement of control points was not. Known lengths between two targets (10cm) arranged
perpendicular to the optical axis of the stereo camera were also measured and the errors were
evaluated. The error was less than 1.0cm within 3.0m from the stereo camera in the best
condition.

Key words: J-QUEST, stereo TV camera, fish size estimate, DLT method
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P

Fig.O O Stereo camera frame for indoor tank experiment.
The frame reproduces the same camera
arrangement as J-QUEST pressure housing.
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Measurement errorst] cm

0 ZD;)S(:sairt]iiJenD Horizontal Vertical
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