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Design of a wearable measurement system for angle between fingers
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Abstract : To meet the needs of human-computer interaction, a wearable measurement system for angle between fingers is proposed in this
paper. Firstly, based on spring sheet and strain gauge, a wearable sensor for the measurement of angle between fingers and a portable
measurement circuit are designed. The measurement principle of angle between fingers and measurement circuit of sensor are analyzed in
detail. Secondly, computer software is developed in LabVIEW. Data captured by the developed sensor is filtered and then converted to
angle information by the computer software. And the angle between fingers is synchronous dynamic displayed by means of image
segmentation and rotation. Finally, experiments are carried out to verify the effectiveness of the system. The experimental results show
that the designed angle sensor has a nonlinear error of 2. 38%FS, a hysteresis error of 1. 94%FS, a repeatability error of 5. 29%FS and
a total accuracy of 6. 11%FS within the measurement range of 0 to 30°.
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(a) Sensor model for angle between fingers
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(b) Wearing-diagram of the sensor
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Fig. 1 Sensor model for angle between

fingers and its wearing-diagram
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Table 1 Parameters of the spring sheet

2 JiEA
K 20 mm
B 6 mm
= 0.1 mm
PAPER AL 210 GPa

£ 2 BF350-3AA (11) BN TR B4
Table 2 Parameters of the BF350-3AA (11) strain gauge

BELAE 350+0.2 Q
REFRE 2.11%+1%
Jof A5 A% B 20 000 wm/m
UM R S 3.2 mmX2.5 mm

HRRSE

7 mmX4 mm
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Fig.2 Measurement schematic diagram of the angle sensor
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Fig.3 Block diagram of the measurement circuit
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Fig. 4 Signal conditioning circuit
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Fig. 5 Software of the angle measurement system
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Fig.7 Calibration experiment scene of the angle sensor

AR Fre/ N "o 1245 B A4 12 AR A R R DT AR 15 2
e 3 N AR R L ) A2 S e RV i (SR At e S R
Ei=L 7
x3 (ERSEIREREEE

Table 3 Experimental data of the sensor calibration

AT 1 BE R D B/ mV

o
R 5o 10° 1s° 20°  25°  30°

IEATH 225.8 587.1  812.9 1245.2 1483.9 1790.3
JATRE 238.7 600.0 845.2 1251.6 1496.8 1790.3
IEfTHE 254.8 6355 912.9 1187.1 1471.0 1822.6
AT 280.6 651.6 941.9 1216.1 1500.0 1822.6
IEfTRE 251.6  622.6  848.4 1229.0 1490.3 1816.1
JATRE 2742 638.7  877.4 1238.7 1496.8 1816.1
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Fig. 8 Experimental scene of angle measurement
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Table 4 Experimental results of the angle measurement
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Fig. 9 Curve of the angle measurement results
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