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Development of Laparoscopic Surgery Simulators
- Dynamic Properties of Operated Forceps during the Laparoscopic Surgery -
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Abstract: In this paper, we introduce the measured motion and dynamic properties of the operated forceps
operated by skilled doctors in order to develop the laparoscopic surgery simulator for training of the laparoscopic

surgery.
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Fig. 1 Measuring of frasping force and angle during surgery
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Table 1 Operator’s Data

Operator A Operator B
Years _of 21 8
Experience
Height [cm] 167 181
Temperature ['C] 19.3 18.7
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Fig. 2 Grasp Motion Fig. 3 Dissection Motion
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—— Resalt of Identification
Result of Experiment = Xaxis — Yaxis - Zaxis
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Fig. 4 Before Dissection Motion (Operator A)
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Fig. 5 After Dissection Motion (Operator A)

—— Result of Identification
e Rexull of Experiment
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Fig. 6 Before Dissection Motion (Operator B)

—— Result of Identification

——— Result of Experiment = X axis Yoaxis === Zaxis

——

0.002] 0.0024
p— —r/-

Torque [N * m]
Displacement fna]

0.001

004

(1] L]

0
Data Number

(Displacement :Operator B)

1 40
Data Number
(Torque :Operator B)
Fig. 7 After Dissection Motion (Operator B)

—— Result of ldentification o i :
N ——— Result of Experiment PP X axis Yoaxis === ¥ axis
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—— Resali of Identification
- Result of Experiment — X axis Yoaxs = Zaxis
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Fig. 8 Grasping Motion

Table 2 Result of Identification (Gallbladder)

. J c k
Motion [Nm/rad/sec’] | [Nm/rad/sec] [Nm/rad]

Grasp 0.00000018 0.00085699 0.03747700
Before

Operator A (Dissection) 0.00000902 0.00222840 | 0.01637900
After

(Dissection) 0.00000626 0.00010974 0.00548720

Grasp 0.00001181 0.00055396 0.02744300
Before

Operator B (Dissection) 0.00001593 0.00148840 | 0.02198200
After

(Dissection) 0.00002113 0.00007417 0.00669920
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