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On the Accuracy in Astronomical Observations by the Cadet Groups — 1.
Process of Gaining Skill in the Meridian Altitude Observations
during Training Cruise

By
Kazuyoshi UCHIDA, Masato HAMAGUCHL, and Koichi. FUKADA

Position fixing by astronomical observations has its basic importance even in the
present days in spite of a remarkable advance in electronic navigation aids. The present
report aimed at showing quantitatively the process of the cadets gaining skill in the
meridian altitude observation during the extensive cruise in the western central Pacific
and its adjacent waters from 1969 to 1975. The results obtained were summarized as
follows:

1. As shown in Fig. 2, the variation of the altitudes observed by the untrained cadets
ranged more than 10 miles, but became smaller with progress in training and settled down
less than 3 miles within two months.

2. The skillfulness was represented by the standard error (¥) of the observed altitudes,
and the following three equations were adopted to express the process of gaining skill:

ye=age=bx . I
- b

yEat oo i

y=ax~b ... m

where x is the number of watches trained for the observations.

The estimated coefficients and the results of the test of fitness to the observed series
of the standard error were shown in Table 1 and Fig. 3.
3. Equation I showed the closest approximation to the observed trend throughout the
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process.  In order to estimate the number of watches necessary for attaining to the
satisfactory level as navigator (i.e. 0.7 miles in standard error), however, Equation [l
was more suitable than the former.

4. The number of watches necessary for training differed according to the altitude.
The number of watches of necessity under respective altitudes was estimated to be as
follows, under the setting that the applicable level as the apparentice officer is 1 mile
in the standard error:
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Fig. 1. The training areas of the cadets for position fixing.
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Fig. 2.

Change in the relative distribution of meridian altitude observed
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by the cadets in accordance with the passing of the training days.
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Table 1. Estimated equations and their significance.

I(y:ae-bm) il (y=a+=) it (y=aac-b)
a b F a b F a b F

A 1.615 0,034 9,37%* 1.054 0.682 2,40 1.867 0.246 7.02%

1969 B 1.880 0.037 7.35% 1.034 0.276 0.17 1.939  0.212 3.03
172 A 2,534 0.058 36.25%% 1,086 2,028 6,35% 3,463  0.457 22,58%*
B 2,071 0,042 21,74 1.026  1.075  18,75% 2,700 0,351  17.40%*
A 1.079  0.075  14.92** 0.807 1,052 8,37% 1.950 0,387 12,10%%
RE B 1.720 0,061  20.55%* 0,804 1.366 10,39%* 2,150 0,392 21,80%%
2.036 0,150 32,71%* 0.746 1,156  14,02%* 1.966 0.464 24 ,96%*
74 1.956 0,106 30,17** 0.649 1,712  69,14** 2,244 0,494 62.74%%
A 2.934 0,240 13.67* 0.539 2,095 9,50% 2,852  0.764 14,82*
RE B 3.062 0,198 68,92** 0.669 2,000 18,15%* 3,076  0.701 24 ,95%%

Note ; To estimate coefficients and their Snedeco’s F values, respective equations are transformed
into as follows :

Tlogy=loga-bx ------
i y=a+bx  eee-n- n° wherex’
Milog y=loga—blogx ------ m’

-
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Fig. 3. Process of the cadets gaining in skill of position fixing.

Note ; Progress of training ( x ) indicates the number of the training days for meridian

altitude observation.

@ ; Solid circle ( Standard error of the observed value }
—— ; Equation I
------- ; Equation [ see Table 1

. ; Equation i

227



228

Table 2. Comparison of training days of gaining skill
in 1 mile (standard error ) about estimated
equations.

'69 72 73 74 '75

| w1 180 71 &7 45
P 55 4.6 45
m| 127 152 56 43 3.9

1 17,1 17.3 8.9 6.3 5.7
B it 7.0 4.9 6.0
1 22,7 16.9 7.0 5.1 5.0
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Coefficient b
Fig. 4. Comparison of respective cruises in respect of the a— b relation of estimated
equations showing the process of gaining skill in meridian altitude observation.
Note ; Curve shows isopleth of attaining the standard error of 1 mile. Solid circle shows
the coefficients of the estimaited equation.
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