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Construction of Mathematical Model Expressing the Transmission
of Motor Skill in an Informatical Communication
between a Coach and a Learner
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Abstract

Transmission of motor skill in sports is established by smooth Informatical communication between a learner
who repeatedly trains the movement of the technique and a coach who observes the body movement of a learner
and conducts guidance through words and gestures. On the other hand, it is only necessary to successfully
communicate motor skill through an informatical communication between them, but it is difficult in many cases
due to the tacit intellectual nature of motor skill and the body uniqueness of students. Here, it is required to
understand the phenomena more concisely by abstracting the essential part hiding in the phenomenon from the
viewpoint of the region with mathematical grounds and abstracting it as a mathematical model. In this study,
we ailmed to construct a mathematical model to describe and elucidate the phenomena related to skill
transmission in an informatical communication between a coach and a learner mathematically. As a result, we
can predict the mathematical model (X, Y, f) theoretically. Also, it became clear that the transmission of motor
skill can be represented by variational principle. Furthermore, we can express the shift of the body movement of
a learner from the stopping curve as the distance on the function space by grasping the skill transmitted by a
coach as the minimum action of the stopping curve. Therefore, the gap between the stopping curve and the body
expression of a learner has created the possibility of quantitatively predicting the degree of mastery of a
learner's skill.
Keywords : Motor Skill, Transmission, Informatical Communication, Mathematical Model, Variational Principle

PEIERY Tokoha University

t F AR ANE R R R B Graduate School of Science and Technology, Shizuoka University
tt k&t SATO SPEED SATO SPEED Inc.
tt kIR EE KT St.Andrew's University of Education

89



o moAE

1. IROBERLEHN

ARIEI L, Hx OBRBEET 225, EDkH7E
BRIV Td, TOREICEHBERII2=r—vav
ZELIERODP OO S S [1]. £ LT, ZE—Y
ZBF2HERZFVOEETIR, HOBEEZREOELII
M 2FEE L, TOFYHGOGEREELRHIEL, SE
DUIPY2RAF +—RBERK>TIREZRTO I -F L O
PEREHRI Y 2= —va VICK DR T 5. O
WiE, ThHAETERLMEZH > T30 TIREL,
£ F LI FLoMAEMFKRoTcEAIEN S [2].
2K — v BUGOEE, BIRZFVICBT 21ERO%D T
floa—5&, ZUFMOFHRELOMNEIRIT I 2= —
Vg YILk o T, MAEMTHER FVICRET 2 HRIE
WAMET L ENAREL LS.

—%, MEOEHIIa=r—vavi@ELc, Bk
2 F VTS BIEHD, T —F o EHEANLEHIC L
HLDHFEOVY, FAICLTHLVEERZV, 8155,
TBEENIRA L WEEZ F L &3, #HREECEI,rATOL
5 &9 mIEARTRE <, SEICRE LR B AT
BAREOBRA 3] KKhoTh D, FE (2003) &,
OREBAIHE 1>V T TRBNIc k< Ebhsay &
VI BDIE, HIFLP-oEEELDL, SETES L
IFHEIC S WRERWIESHET LI L TWE T N2V ]
TEEfEMLTVL S,

F/, 7 =— (2003) I, HROZFFMTH 5
BEHEOKEENZS VT [ZF T, SHEE L TURABLEL» -
FHNEERRATE LD EIDIThr>TOV5E] LiEfL
TWwa 4] [B]. %0, BERZAF U EFLmET S
I, BRSSO ORI LT, BRI bL &V
158 B ER ARG LT CEFE ORI I A n] R &
5. —HT, fEESNEEEREBIICHERER LS L
Td, BUA2MH~x 0 BREERIFEEICE > TRID,

WHICEd 2 B0k, WA, EEEE, fHcAzhen
#o [11.
CokSIC, I-FLEPHELOMHRA 22— 3

VILBURHERFVOEICET BRI, SRR+
VOREEAE S, FEEFOMARAGEE WS EE,
5, KETSHICHSAIzEhTWEWL, UL, Bikz
FUDLEE VO IBEO HE 2 KT 5 7cdic AT %
MEOERT I 2= —va VTR, BFOH2BIRL
BEEan 2 2 B Th o, Humd 28I vy —
YRBBETHEINS.

Z T, BAREENSIR O TEN S, ZOEEE A
% &, BRRICEHBU ARG 2B R E b > TER
L, HEE 7V E LTzl - ks s 2 &ick -,
MiREA & 0 RICPfiRd 2 2 &k onk . £,
LR Z F IV DILEICRHT 2 M E T IV EES T ENTE
N, FEEOMEE S EERNICTHTE 5 & b
FFan b, T2T, AWFETHE, a3—FLFEHELOE

90

oI a=r—va VITBI AKX FIVOLEICET
LR AR U, WIS 2 I E 7V 2T
2 EAHMNET S (K1 &),

S4EIE

Body motion

BHRIZSa=r—vav
e

r 3 = -
[V
q1—F 11— FBE
Coach =] Learner
i BROEOFE  (EEN V12FP-) BROR(IF
“, Sender of information  Coaching with words and gesures Receiver of information
AF)LDIGE

Transmission of Motor Skill

R1 3—FE&EBEDBERIZI2=2r—>3vICEITFB
BERZXFINDIEE

Fig. 1 The transmission of motor skill in an informatical
communication between a coach and a player
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Fig. 4 Mathematical model expressing the transmission of motor skill
through informational communication between a coach and a learner (X, Y, f)
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