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Measurement and analysis of thumb key-touching

Chen Panxing Ding Bohui Li Zheng Lin Jialuo

(Key Laboratory of Mechanism Theory and Equipment Design of Ministry of Education, Tianjin University, Tianjin 300350, China)

Abstract: The thumb key-touching is a complex spatial movement which involves many factors. lts quantitative analysis is very important
for the scientific guidance of piano teaching and the quantitative evaluation of teaching effect. This paper puts forward a measurement and
analysis method for the training of thumb key-touching in the early stage of piano teaching. Firstly, the Leap Motion is used to build the
measurement platform to collect the motion data of key-touching. Secondly, the hand joint coordinate systems are established, and the
angle parameters representing the movement of thumb key-touching are set. Then the least square method is used to obtain the motion
regression equation of the thumb key-touching. Finally, according to the regression equation, the change law of joints’ angle parameters
in the process of thumb key-touching is predicted. This study can provide prediction curves of thumb key-touching motion for people with
different thumb lengths, provide scientific guidance for piano playing and learning effect evaluation, and provide a theoretical basis for
the follow-up design of piano teaching manipulator.
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Fig.2  Experiment of thumb key-touching action acquisition
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Fig.3 Establishment of the fixed coordinate system
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Fig.4 Establishment of motion coordinate system

P, AAR 2R (L BYBRAE AR R [ D} PR

(2),

"P,=;R"' - (P, -"0,) (2)
Krf. PP, P, B R RIS P, FEARAR R [ D} A4k
FRE L PRI ERE; "0, N 0, TEARPR R (L]
PN E R GR™ NAFRR (L} AHXTFAARR (D} 1
JHRERG

M, 3L 0. By o K ¢ S ERT LIRAE S
9L BE fih 5 32 BhARAE
2.2 WHEHEMERESN

o B AT 0 Dl A ER S SR B Ak s R R 5 A
JEARRAG BLANPE 5 Frs 78R 50 5E g 0 o, 455k
FATERN (455 S0 BBl P S B 00 PR P Ae fk e i EE
il sh R e B v | A T A RS K A T L
JESR RN, 45 B AR AL FE g I 25 57, AR 45 A
HIAEALIERI SR 1 iR

200

g
P SV

5 b 55 oy 2 AR A 26
Fig.5 The curve of angles during thumb key-touching
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Fig. 7 Fitting of angular relationship
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