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EVALUATION OF MANEUVERABILITY OF THE HAPTIC SURGICAL ROBOT
FOR SINGLE-PORT SURGERY “HASROSS”
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In this paper, the maneuverability of a haptic surgical robot for single-port surgery (SPS), termed
HASROSS, developed in our laboratory is evaluated. The kinematics of the surgical robot was analyzed and a

position control method on the basis of inverse kinematics was proposed to control the surgical robot

intuitively. The surgical robot operates under master—slave control implemented by the haptic interface Omega
7 and a force feedback is provided to the operator. The maneuverability of the surgical robot was assessed in a

block transfer experiment, a ligation experiment and a grape peeling experiment. The completion times of

forceps manipulation by robot operation were compared with those of manual operation. To assess the force
feedback functionality of the surgical robot, we tested whether the robot could properly contact and avoid
obstacles using the forceps. The results verified the effectiveness of the HASROSS.
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Fig.1 Overview of the SPS surgical robot HASROSS

N\
\\

Fig.2 Haptic device Omega 7 and its manipulations
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Fig.3 Forceps manipulator for SPS with force sensor
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The tips of the forceps
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Fig.4 Placement of surgical robots and Omega.7s
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Fig.5 Schematic of the operating range experiment
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Tablel Measured motion space
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Table2 Results of block transferring experiment

Robot Manual
operation oper ation
1 1:33 2:08
2 1:25 1:34
3 1:08 1:56
4 1:10 1:57
Count 5 1:23 1:10
6 1:12 1:18
7 0:52 1:02
8 1:13 1:00
9 0:52 1:14
10 0:58 1:06
Average 1:10 1:26
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Fig.7 Time required for the block transfer task
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Fig.8 Learning curve in the block transfer experiment
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Fig.11 Experiment of the obstacle contact judgment
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Fig.12 Snapshots of the obstacle avoidance experiment
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Table3 Results of the obstacle judging contact

Subject:A Subject:B

Count |Rate [%] | Count |Rate [%]
Robot Operation 18/20 90 20/20 100
Manual Operation 20/20 100 20/20 100
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Table4: Results of the obstacle avoidance experiment
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