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Keystroke analysis of kinematics between professional and amateur pianists.
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Table 1 Keystroke time and frequency.
Group
Good Poor
Unit Mean = SD. Mean = SD
TT S 1023 0057 1498  0.062 *
TC S 0118 0012 0266 0.013 .
TD S 0.105 0023 0254 0.025 *
TF S 0.155 0014 0240 0015 .
TG S 0.165 0016 0230 0.017 *
TCD S 0090 0011 0166 0012 e
TDF S 0227 0012 0332 0013 o
TFG S 0098 0015 0196 0.016 o
TCF S 0317 0016 0498  0.017 *
TDG Hz 0325 0013 0528 0.014 o
TF Hz 7892 0306 5399 0335 *x
FCD Hz 11674 0.989 6.217 1.804 o
FDF Hz 4488 0201 3025 0.220 e
FFG Hz 13782 3112 5131 3409 n.s.
FCF Hz 3169 0084 2025  0.092 *
FDG Hz 3.097  0.089 1900  0.098 o

TT: total time, TC: time at C, TD: time at D, TF: time at
F,TG: time at G, TCD: time at C to D, TDF: time at D to
F,TFG: time at F to G, TCF: time at C to F, TDG: time
at D to G, TF: total frequency, FCD: frequency of C to D,
FDF: frequency of D to F, FFG: frequency of F to G, FCF:

frequency of C to F, FDG: frequency of D to G.
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Figure 4 Patterns of the wrist joint velocity during keystroke. *p<0.05
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Figure 5 Comparison of the wrist joint velocity
between Good and Poor.
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Figure 6 Patterns of mediolateral segmental contribution during keystroke.

VTSR A IR & RO F COBB) R 5 <
L, FHRZED LIF2RICKY TALTH#HT S
Struck ¥ v F° %479 2 & THIGREMEDL Y
ZAEATHOo Tz EZbNb, F72, RIHHETIE
FHem AR i 7RO £ TR AL T
% Pressed ¥ v F° %475 TV /272D FT HERE [ 28
EholztEz bhiz,
42 BEEI R B L UFHRERRE

WAMIL o C (F) (2B % F B 1,
BREREDIT ) BARBFEREL D NS L, sl
oD (L) Ti&, BMEBREDIT D AIRBHE I
Iy FEICKED o7 (Figure 3)s 2D k13,
RIFREREL C (F) 2B 2 FHOM I HEEEAK
&<, D (V) 2B 2 FHOMEBEI/NS VT
EERRET L, FHROMI~NOBIEELKE T
5 720\20E, TR RS A BE & BN & & 5 LB

Hbo LIehoT, KRBMEEFRE & bITHiHO
BEXHERINLZILIILY), ZAVF—RFEOE
WITBBIECH 72 EZDND, TOTLEhD,
RARE T XA TE X 0 TR RUm A 2 B <
&5 720 ORI EEE AN B 72 723 Pressed 7 v F 5
EiToCTwizbEz bl

72, FREROBBIIBEHIEL720I121E, #
B FEMOZ )T 5 AL 25, Pl
BHTIIHEEE TEMO 2 ) 75 v AHHEEZ R L
B Struck ¥ v F° AT 2O TFHOE
MEEZ KX LTwWheEL 5N,
43 FHRERREICHTEIZ&ET A NOFEE
RIBTIEC (F) 12BWT, RIGTHHE 12k
THET AL P I3IDOFGERD, RIMEHDITH
PEHEMEREL D /NS, D (V) ITBUT ARIEL
BT 227 A0 N 3DOHFEGENIRENP-72



40 AN

05"\‘:‘ Index Vertical —Good ---Poor
o 2@ .
-05 | | | | | 1 | 1

Y = 02F .
o Z G .
v, = :84 L ! ! ! L ! ! ! 1

0 10 20 30 40 50 60 70 80 90 100
(.;?D g 0.2 L T |* T T I T T T T ]
(5]
©nn = :8:§ - | | Good <|Poor | | | | | | B

0 10 20 30 40

Seg 2
[m/s
&S o
EXN S '\

Seg 1
[m/s]
=)
EXN S '\

Hand
[m/s]

20 30 40

| |
50 60 70 80 90 100

Normalized time [%]

Figure 7 Patterns of vertical segmental contribution during keystroke.
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Piano keystroke analysis of kinematics.
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Abstract

The purpose of this study was to investigate differences in keystroke of piano with a view to
determine control characteristics of movement in hand and fingers. The keystroke of 6 pianists
was analyzed. Three dimensional coordinates of 10 reflective markers attached to subjects were
obtained with two high speed cameras operating at 100Hz.Each subject’s kinematics of hand and
fingers during keystroke were calculated. As a result, vertical hand velocity of professional was
greater than that of amateur. And, segmental contribution to tip velocity of index was different
between professional and amateur. The results indicated the professional tended to be different

strategy during piano keystroke.



