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HZeiERE®R (FEX) Development of a Miniaturized Attitude Measurement Sensor Module and
Construction of a Surgical Skills Training System
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WFZER S OBEEL (3£30) : The purpose of this study is to develop a ultra miniaturized inertia
sensor and a training system of surgical skill using the sensor. During three years projects,
a inertial sensor with wireless communication was developed. A novel evaluation method
for laparoscopic surgery using the sensor was also developed.
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Table 1 Specification of WB-4

Protocol of wireless Blue tooth
communication (921.6Kb/s)
Li-Polyme
Battery (3.6 v, 80mAh)
Size mm 37x23x12
Weight g 7




(a) The CPU board, the wireless communication
board and the battery are set in a box

(b) The CPU board (downside) and the
communication board (upside)

Fig. 1 Photograph of WB-4
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Table 2 Specification of sensors in WB-4

Magnet
Accelerometer| Gyroscope meter
Number of
Axis 3 3 3
Size mm 3x3x1 4.4x7.5x1.1 | 4x4x1.3
400/1600 4
Range 2/4/8 [G] [deg/s] [Gauss]
1[mG/digit]
2G) 3.2[mV/dps]
. 2[mG/digit] (400deg/s) .
Resolution (4G) | 0.8[mV/dps] 12 [bit]
3.9[mG/digit] | (1600deg/s)
3G)
. 25(2G)
Bandwidth
H‘;n W 50(4G ) 140 50
500(8G)
Current 0.25 10.8 0.9
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Fig. 2 Experimental subject with WB-3
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Fig. 3 Shoulder use ratio in right arm. Significant
difference are confirmed between experts and
novice
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