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On the Accuracy in Astronomical Observation
by the Cadet Groups—1II

Process of Gaining Skill in the Ante-Meridian Altitude
Observations during Training Cruise

By
Kazuyoshi UcHIDA, Koichi FUKADA, and Masato HAMAGUCHI

The previous paper examined into process of cadets gaining skill in the meridian
altitude observation. The present report aimed at showing quantitatively the same
process in the ante-meridian altitude observation that is another important element for
astronomical position fixing and at showing consequence of both observations, one
being meridian altitude during slow change of altitude but intense change of azimuth,
and vice versa in the ante-meridian observation. To express the process of the ante-
meridian altitude observation, the equation I (¥ = a@e"’) was more suitable than the
equation 1 (y = ax-?) where y is the standard error and x is the number of observations
trained. The number of observations of necessity for training differed according to
performance of telescope of sextant, 15 for the telescope of 4x40x6° and 10 for the
telescope of 7x 35 % 6.7° under the setting that the applicable level was 1 mile in standard
error. The difficulty in altitude observation by cadet could be arranged as follows : (1)
The meridian altitude of higher than 87°, (2) The ante-meridian and the meridian altitude
of lower than 83°, (3) The meridian altitude of lower than 75°. After the cadets
trained into the applicable level, accidental error did not show any difference between
the ante-meridian (0.855") and the meridian (0.849") altitude observation, but the cadets
inclined to estimate the altitude higher than the values estimated by officer in both
observations, and personal error of the ante-meridian altitude observation was smaller
than that of the meridian altitude observation. And cadets were trained into the level
of navigator (i.e. 0.74 miles in standard error) after 16 observations.
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Note de: Change of altitude per minute
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Table 1. Estimated equations and their significance.

I (y = ae™") I (y=ax"?)

@ b F, a b F, n
A 1.471 0.029 4.739* 2.304 0.355 12.768** 24

1969
B 1.672 0.032 8.435%" 2.446 0.345 14.900™* 25
A 2.144 0.055 30.996** 4.036 0.586 60.900"* 27

1972
B 2.215 0.049 22.120™* 4.003 0.534 36.917*" 28
A 1.770 0.070 9.566™* 2.061 0.375 9.463** 14

1973
B 2,132 0.098 30.525% 4.803 0.721 61.625"* 18
A 3.052 0.143 13.083™* 3.159 0.510 15.622** 8

1974
B 2.923 0.158 19.625* 3.840 0.768 40).239** 11
A 2,264 0.115 6.343" 2.465 0.475 6.412* 10

1975
B 4.884 0.218 23.344** 6.226 0.953 41.148*" 10
A 1.857 0.094 5.832* 2.158 0.450 7.615* 11

1976
B 1.953 0.103 7.847* 2.211 0.451 15.868*" 9
A 2.140 0.128 8.423" 2.191 0.468 6.996 9

1977
B 1.610 0.077 7.970" 2.219 0.493 13.256** 12

Note To estimate coefficients and their Snedecor’s F values, respective equations are transformed
into as follows :
1 logy=loga—bx
I logy = loga~blogx
* significant at 0.05 level *#* significant at 0.01 level
Fo o 1 and (2-2) degrees of freedom
x : The number of watches trained for the observations
v Standard error in miles
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Process of the cadets gaining skill in position fixing.

Note  Progress of training (x) indicates the number of the training days for
the ante-meridian altitude observation,
e : Standard error of the observed value
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Note 0! The ante-meridian altitude observation
@: The meridian altitude observation
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Note

§ : Means of standard error
7. 1 Means of cadet’s value
1, : Officer’s value
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