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A Study of the Characteristics of Manual Steering by the Student

Junji Kawasaki®?, Shin-ya Shimokawa*?, Tadashi Kamano*?,
Ken-ichi Sakai**, and Masato Hamaguchi®?

The purpose of this study is to consider the learning processes of the students, who are under-
going the training of ship handling techniques. Safety at ship handling depends on the skills,
which can only be acquired by careful attention to details and by experiences. An investigation
was made on manual steering of ship’s course keeping. Yaw and rudder angle were measured si-
multaneously while students, who are on board training, steer the training ship “Tenyo-maru”
(T16GT). Also on board experiment were carried out by using “Konpeki” (12GT). As the re-
sults, the response times of the steering correspond to changing the yaw angle were estimated
and the differences in ability among students could make clear. The characteristics of these dif-
ferences could be classified into 4 patterns. These results indicate the possibility put to practical
use for the training of ship handling techniques.
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Table 1. Principal particulars of “Tenyo-maru” and

“Konpeki”.
“Tenyo-maru” “Konpeki”
L, (m) 62.60 15.55
L, (m) 56.50 13.35
B (m) 10.40 3.40
D (m) 6.45 1.49
w (ton) | 1,337.81 17.48
d; (m) 2.92 0.62
d,, (m) 3.95 0.74
d, (m) 4.98 0.85
Trim (m) 0.95 aft. 0.23 aft.
Rudder area ratio| 1/ 37.55 1/ 20.72
c, 0.596 0.456
C, 0.684 0.725

Table 2. Number of measurements in each student on

board training “Tenyo-maru” and
“Konpeki”.
Students No. of measurements
Times of
training “Teny?- “Konpeki” “Tenyg- “Konpeki”
maru maru
1 — - 44 7
2 3 - 44 7
3 1 2 41 7
4 14 4 40 5
5 10 1 26 1
6 6 - 16 -
7 9 - 10 -
8 1 — 1 —
Total 44 7 222 27
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Fig. 1. Time series data with yaw and rudder angle.
Steering by student and quarter master of the
training ship “Tenyo-maru”.

Note @ : Angle of ship’s head (Yaw)
& : Rudder angle (Rudder)
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Fig. 2. Standard deviation of yaw and rudder angle.
Note A : Students (N=222)
@ : Quarter master (N=15)
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Fig. 3. Cross correlation function for characterization steering to the change of angle of ship’s head.
Note ps¢ (7) : Cross correlation Coefficient with 7.
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Fig. 4- 1. Time lag and cross correlation coefficient of the peak® in Fig. 8.
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IFig. 4- 2. Time lag and cross correlation coefficient of the peak® in Fig. 3.
Note A : Students (N=222)
@ : Quarter master (N=15)
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