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Estimation of the Distance between the Floats of L ongline on the Sea Using the GPS

Hiroshi OkamMura*, Keisuke Mizuno* and Makoto OkAzAKI*

It is very important to estimate the distance between floats of tuna longline accurately for estimating
its underwater shape. This study examined the available estimator of the distance and necessary sample
size in order to obtain the accurate estimate of the distance by using the statistical theory, the computer
simulation and in-situ experiments using the civil-use GPS receivers. The statistical theory and the
simulation using a pair of the random and independent dataset indicated that it was desirable to use the
maximum likelihood estimator and take more than 100 samples. From the experiment with a pair of
GPS, the estimates of each position were positively correlated and the correlation coefficient was more
than 0.9. This result and the characteristics of the GPS imply that the estimates of the distance obtained
by the actual observations could be more accurate than that obtained by the theory and the simulation.
Therefore, by taking these results into account with a disadvantage on the sea, errors less than 1 percent
of the estimates of the distance between floats of tuna longline could be attained by using about 200

samples of the estimates of two positions by the civil-use GPS.

Key words : distance between 2 points, measurement error, GPS, longline
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