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A High Sensitive 2-axis Force Sensor for Measuring Drum Performance
with Nail Strain.
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Fig. 1 Schematic view of the nail strain sensor for thumb force

measurement during drum performance
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Fig. 2 (a)Measurement principle of Fz. (b)Schematic View of
nail plate of A-A cross section. (c)Measurement
principle of Fy. (d)Schematic View of nail plate of B-B

cross section.
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Fig. 3 (a)Schematic view of nail strain sensor

(b)Fabrication process of nail strain sensor.

HFE— 2> MBFAEL, NHFIZEMS I3 M5 2 & T
X R OEREOT HB N REICHET S, £z, KEEK
THEOEMBEIZ NS L TRELRVOMOOFHED
WL TRELS D720, BEMICNDAEES) Fz £ ZDKR
EXEMHEHRICEL D X FREHOTHENSEHT S
ZLEMARETH S, E 77 Fig 20T &L 91T A-A Wi Lo
NI EORTHY, TNEIZAECLHITE—A 2 b M
WL > THII RO R (=0) MNEIEHOEAIEE S Fz I
L CTROBIEMRISHPINbS. T0), OFrtr¥%2H
MRS T2 2 & TS RERE S Fz 3% BT
X5HEFZEABND.

WA AW ] Fy DSETfT S84, Fig 22T L 912
Fy BRIREICFRIGE I N 2016 & OEEEEINC L > T Fy Ll
TN RLTE & TP AT 5. 2Ok, NEICKRBELE
WCEAMITE—RAY MRBAETHEEZOND. £, Y il
FoJNE TSI EZIZE > TEBDR T2, Fig
2ITRT KD et Ak B E SR LI RICELITE D L E R
BID. TENSELLHITFE—A L MUSCUTHEBRD
It (=0) B HEMEIDBMD S, Lo, OFHt W
N OFANEAITICEET 5 2 & TERIERERT AN Fy
OFHABFEETH D LB BND.

3. B

31 Mg HtovniRit

RIET 2 IMNOT Bt o DORREH% Fig. 3@IRT. BT
HZO0FTHEUFE CWRY A I R/Cu D=7 ¥ 7k
WExTyF 7 U THBRR Y — 2 BERT 5. SRldiR <~
— IO THEH O 72D O RIRGUA L 725 7 — &, B

Sensor overview

[Sensor 3]

[Sensor 2[__

P
Sensor attached

lii],
czal [

Fig. 4 Photographs of fabricated nail strain sensor.
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Fig. 5 Experimental setup for measuring the basic

characteristics of the sensor.
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Fig. 6 Relationship between each axis force and voltage
change each fabrication strain sensors. (a)Shear force
Fy. (b) Vertical force Fz.

Table 1  Sensor sensitivity and coefficient correlation in each
axis directions force.
Fy Fz (0~4 N)

Sensitivity | Coefficient | Sensitivity | Coefficient

[mV/N] correlation [mV/N] correlation
Sensor 1 17.61 -0.965 11.21 0.971
Sensor 2 -5.660 -0.641 30.23 0.970
Sensor 3 -1.276 -0.167 2342 0.970

Flo, TAA REERER, EARIREICRAET LEELR A
W ORI EREE R LToRER, Fy 23 98.9mN, Fz
N31LImN &72o72. LLEX Y, KT SA AL > THRIERH
DN NN EACE S FRREICEHRIFTRE Th D Z LR S
7.

42 #T)R hO—5 EEHBIEER
HIELIZNOT At & AV TEBRIZ KT AEERFO
R RIZE T D 2 I 23 L7z, EBrDE Y b T v 7%
Fig. 8 1" 7. WilRD AT ¢ v 7 LHTH 2 T LEOHIR OB
By REHWT KT AEBIHERORENEZRIELIZE
YRR UCEREI L7, BRAIRET T AR & 120 BPM, Hv
7Y v AR E % 1000 Hz TEHAIL 7.
FERFE R A Fig. 9 lRT. BrH 1 &boH 2 o HEE
ZRDICRA L CTRE SN 2 i i 2Bz~ L



scilloscope

Practice pad

Fig. 8 Experimental setup of measurement drum performance.
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Fig. 9 Experimental result of the thumb tip force and impulse

in double stroke.
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Fig. 10 Comparison between ideal performance and deviant

performance.
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