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Abstract:

The present study investigated the neural activation pattern at the prefrontal region

during learning a novel video game task by a highly-skilled game player. We measured brain

activity, performance, and hand movement during playing a video game using fNIRS and video

camera. The results demonstrated clear decreases in brain activity as well as the amount of finger

and hand movements during playing the game with training. These findings would reflect the

acquisition of more efficient movement patterns during playing the video game.
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Abstract: A novel tools design method skil-tronics was proposed in this paper. When we perform

some objectives, we use tools and our skill to handle them. We also make new tools in some case,

based on high-technology. Skil-tronics require us a well trained skill to handle the new tool. This

skill assumption makes tools more simple, inexpensive and robust.
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Skill Learning-support by segmentation of posture change

7 L s !

A A8 >
Takeshige Nishiyama', Masaki Suwa’

B EZE R FBEEOR « AT 4 TSR
'Graduate School of Media and Governance, Keio University
? B ER RN PR W
? The Faculty of Environment and Information Studies, Keio University

Abstract: Deep investigation and exploration about how to move body in performing a skill is crucially

important for athletes. Meta-cognitive verbalization is one method for doing that. Recent studies on

meta-cognition (e.g. [2]), although having shown its effectiveness in acquiring embodied skills, have

pointed out the necessity of supportive environments and methodologies for athletes to continue

meta-cognitive activities and get inspired for new discovery. Visualization of body movements and its

quick feedback to athletes seem to be significant for that support. This study presents a supportive

software environment in which athletes are able to easily interpret how his or her body posture changed

during one trial of performance, e.g. batting swing in baseball, and compare multiple trials. Rough

segmentation of body posture along the time frame is the key idea, enabling easy interpretation of one’s

own posture by athletes and promoting meta-cognition. Simply representing body by five triangles and

representing body posture by relationships of those triangles are the basis for that rough segmentation.
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Testing the feasibility of “weight play” in piano keystroke.

HEE - FEREIL KT
Shinichi FURUYA!?, Haruhiro KATAYOSE', and Hiroshi KINOSHITA?

BT BT EFSERL /IST CrestMuse
'Kwansei Gakuin University /' JST CrestMuse
PRI RAERE B RAFTER
? Graduate School of Medicine, Osaka University

Abstract: It has been shown that exploitation of motion-dependent interaction torques is enhanced with
improvement of subject’s expertise in various kinds of motor tasks involving multi-joint movements.
However, it is not known whether gravitational force also learns to be effectively exploited for limb
movements. The present study attacked this issue by examining the upper-limb movements and muscular
activities during piano keystroke in seven expert pianists and seven novice piano players. To initiate the
downswing, flexion muscular torque at the elbow that had counteracted with gravity was decreased.
Associated with this, activity of the elbow extensors (agonist) occurred much earlier for the novices than
the experts. Instead, the experts decreased the postural activity of elbow flexors (antagonist) before
anti-gravity torque was decreased. These data indicated that the novices produced joint torque to extend
the elbow joint by actively contracting its agonists, whereas the experts made it by releasing postural
contraction of the antagonists to take advantage of gravitational force. These differences were noted at all
levels of sound loudness. The findings strongly indicated expertise-dependent modulation of
agonist-antagonist muscular synergy so as to strike the key with less muscular effort via exploiting

2008-09-16

gravitational force.
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® LED Sound-level
\ electrode meter
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Elbow joint ™ A
(flexion) ~

Fig. 1. LED and electrode placements and definition of
joint angles. The counterclockwise direction is defined
as a positive direction in angular displacement, which
describes flexion movement at the elbow joint.
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Fig. 2. Time history curves of the full-wave rectified
EMGs for the triceps and biceps muscles for one
representative expert and novice piano players when
striking the keys at forte (pink) and piano (green)
dynamics. MUS after removing its contribution to
counteract GRA and the elbow angular velocity are
also plotted. a: initiation of arm downswing, b:
moment of finger-key contact (Time=0).
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Fig. 3. The group means of the occurrence time of
muscular activity during arm downswing in keystroke
for the triceps and biceps muscles. Error bars represent
+ 1 SD. Time zero indicates the moment of finger-key
contact.
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Jit B & 0 iEE) H R
L+, +1,+m,r," + m, (lz2 +r32)+m4 (122 +1, +r42)
MUS=§, | +(m,r,l, +m,l,1, +m,L 1, )cos g, + (myryl, +m,1 1 )cos(@, + ;) + (m,r,1, )cos (¢, + ¢, +4,)
+2(myryl, +m,L 1, )cos g, +2(m4r412 )cos (¢, + 4, )+2(m4r4l3)cos @,
g {12 1+ 1, +myr,” +m, (122 +r32)+ m, (lz2 +1 +r42)+ :I
aE 2(m3r312 +m4lzl3)cos @, +2(m4r412)cos (¢3 +¢4)+2(m4r4l3)cos @,
_‘_¢~5-3{[3—i-14—i-m3 r32+m4(l32+r42) }
+(myryl, +myL1, )cos gy + (m,r,l, )cos (@, +@, )+2(m,r,L )cos @,
+¢'4 [14 +m4r42 +(m41’412)COS(¢3 +¢4)+(m4r4l3)cos¢4 ]
+ . [(myry, +myl 1, +m, 11 )sin @, +(myryl, +m,1,1 )sin (¢, + @y )+ (m,r,1, )sin (¢, + ¢, + ¢, )]
~¢," [(myry +m L1 )sin gy +(m,r,1, )sin (¢, +, )]
-4’ [(m r,l; )sinqﬁ4 +(m r,l, )sin(qﬁ3 +¢4)]
—¢51 ¢3[ (m rl, +m,l,l )sm¢3 +2(m4r4 )sm( 3+¢4)]
—¢51 ¢54 [2(m4r4 )smqﬁ4 + 2(m4r4l )sm (¢3 +¢4)]
— @, ¢, [2(myrl, +m, 1,1, )sin g, + 2(m,r,1, )sin (4, + 4, )]
—¢2 ¢4[ (m rl, )smqﬁ4 + 2(m r,l, )sm (¢3 +9, )]
4/53 ¢54 [2(m r,l5 )sin¢4 + Z(m r,l, )sm(¢3 +¢4)]
+ g[(m,r, +myly +m,1, )sin (4, + @, )+ (myr; +m,1, )sin (g, +@, +6, )+ (m,r,)sin (g, + 4, +4, +¢,) ]
—F [, cos(¢ +,)+15cos(¢ + ¢, + )+ 1, cos(p + ¢, + o, +,)]
SYMBOLS. /; = moment of inertia about the center of gravity, 7; = distance to center of gravity from proximal joint of
the segment, /; = length, m; = mass (i = 1: upper arm, 2: forearm, 3: hand, 4: finger). The hand was defined as a portion
from the wrist joint center to MP joint center, while the finger was from the MP joint center to the fingertip. ¢; = joint
angle (i = 1: shoulder, 2: elbow, 3: wrist, 4: MP). To approximate the sum of key reaction forces applied at the thumb

and little finger, the measured key reaction force were doubled and inputted into the value of F in equations of motion
[11]. The tangential force was set to nil for simplicity of computation.
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Trends in perceptual-cognitive expertise

gooootx
Takaaki Kato®
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Abstract:

The purpose of this paper is to review methodological trends and the currently ac-

cepted framework for studying expert performance and to consider implications for research in

the area of perceptual-cognitive expertise in sport. Initially, I highlight methodologies such as eye

movement recording, film occlusion techniques, point-light displays, and verbal protocol analysis

that can be used to identify the mechanisms which mediate experts’

superior performance in

perceptual-cognitive skills. I note next that the expert performance approach presents a descrip-

tive and inductive approach for the systematic study of expert performance. The contribution

of methodologies and the relevance of expert performance approach to the study of perceptual-

cognitive expertise in sport are discussed and suggestions for future work highlighted.
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