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Kinematics of a Cross-over-turn

——As a Reliable in Reckoning with Naked Eye——

Koh Mivaxke, Hiroko Tsupa, Ritsuko Kasai,
Tamami Kumazawa and Kihachi Isu1r

Teachers of physical education, coachers in sports activities and choreographers on stage
dance transfer a form and skill in different body actions to her or his students, athletes and
dance advisees by means of reckoning with naked eye.

The aims of the current study are to point out some characteristics and to set up a relative
grading standards of skill-levels in performing single cross-over-turn or a continuously five
cross-over-turns as one of the basic movements for dancing-skill gaining, and to offer teachers
on school dance and choreographers in stage dance who use reckoning with naked eye.

Three dimensional performance kinematics of six female students cross-over-turns were
recorded using two VHS-high speed camera system and analyzed on the front view, side view
and top view via direct linear translational program in a computer.

As the results obtained due to this study showed higher skilled studends make it appear
that her characteristics were showed lower displacement both at head and hip levels simulta-
neously when onset steps, less wide step intervals, short duration in a turning and less bias to
progressive direction in case of the continuously five turnings than those of less-skilled. It
seems that higher skilled subject is moving with more careful turnings than the progressive
movements.

It is concluded that to transfer the form and skill of the cross-over-turns, in usually doing
cases, with reckoning through the naked eye has to require the suggetive points which gained,

such as the obtained results.

Keywords: Dance-action, Rotational movement, 3-D analysis, Naked-eye-reckoning, Skill
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Fig. 1. General view of the experimental design
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Fig. 2. Stickpicture of single turn by skilled subjects
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Fig. 4. Comparison of angular displacement on single turn between skilled and unskilled subject
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Table 1. Comparison of selected items on repeated turns
Skilled sub;j.
Number of turns 3 rev. 4rev. 5rev.
Subj. A B C A B C A B C
Translated distance of L. F. (cm) 76.3 74.1 926 | 764 741 815 | 76,7 852 926
Translated time taken of L. F. (sec) 032 032 032 032 024 024 028 0.19 0.28
Translated distance of F. F. (cm) 700 667 963 | 70.0 815 704 | 66,7 815 96.3
Translated time taken of F.F. (sec) 0.28 020 024 028 020 020, 020 020 0.28
Step length rate (%) of L.F.to F.F.(%)| 91.3 90.0 104.0 | 91.3 1100 864 | 87.0 953 104.0
Rotational time taken (sec/T) 084 068 076, 088 068 068 080 076 0.76
Rotational velocity (deg/sec) 450 529 450 409 529 529 450 473 473
(rad/sec) 785 924 785 714 924 924, 785 826 826
Unskilled subj.
Number of turns 3 rev. 4rev. b5 rev.
Subj. D E F D E F D E F
Translated distance of L. F. (cm) 1165 1273 91.3 |130.8 1409 1566 | 769 1545 913
Translated time taken of L. F. (sec) 044 040 036 044 040 064 036 036 032
Translated distance of F. F. (cm) 100.0 1455 1000 | 50.0 1455 1435 | 964 1455 87.0
Translated time taken of F. F. (sec) 0.28 0.28 0.24 0.20 0.32 044, 0.36 0.40 0.20
Step length rate (%) of L.F.to F.F. (%) 86.6 114.3 110.0 | 382 1033 916 |1254 942 953
Rotational time taken (sec/T) 148 092 1.08; 0.92 1.00 0.88 0.97
Rotational velocity (deg/sec) 243 391 391 391 360 333 409
(rad/sec) 424 683 683 683 628 581 7.14
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