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We designed and fabricated an automatic surgical assistant robot arm. The robot

Received 26 Febmary 2018 arm assists in operations such as an endonasal skull base surgery and an
Accepted 30 April 2018 epiduroscopic intervention. The coordinates of the marking point are read using
a camera and the rotational angles of each motor are analyzed through inverse
kinematics. Finally, a needle tube is inserted into the marking point with the
Keyw or ds: device. The stress distribution of the robot arm was studied using the ANSY'S and
Operation the coordinate data of the marking point from the vision were processed using C#.
ROb.Ot am The motors by the Dynamixel were used because of their higher torque and
Lesion . . accuracy. Additionally, Arduino was applied to the data processing. In the near
Inverse kinematics future, this robot may become an efficient operation assistant.
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Fig. 1 Transfer part modeling of the AOSUM by Creo 3.0
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Table 1 Specification of linear guide in the AOSUM

Stroke (mm) 600
Shaft (ea) 2
Step motor torque (N.cm) 41

Fig. 2 Joint palt modellng of the AOSUM by Creo 3.0
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Table 2 Specification of Dynamixel(MX-64R) as a servo motor
of joint part in the AOSUM

Communication speed 8 Kbps~4.5 Mbps
Minimum control angle (deg.) 0.088
Weight (g) 126
Size (mm) 40.2x61.1x41
Gear ratio 200:1
Stall torque at 12V (N.m) 6.0
No load speed at 12V (rpm) 63
Standby current (mA) 100

Fig. 3 Insert part modeling of the AOSUM by Creo 3.0

Table 3 Specification of miniature linear actuator

Position accuracy (mm) 0.5
Max side load (N) 20
Mass (g) 84
Electrical stroke (mm) 138
No load speed (mmvs) 8
Max force (N) 200
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Fig. 4 Emror correction modeling of the AOSUM by Creo 3.0
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Fig. 5 Schematic diagram of the Dynamixel circuit
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Fig. 6 Schematic diagram of step-motor and Arduino circuit
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Fig. 7 Circuit diagram of Arduino
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Fig. 13 Status functions by the Dynamixel
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(a) Original (b) Reversed
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Fig. 19 MRI and CT images by filters
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Fig. 20 GUI for color detection
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& AOSUM - Automatic Operating SUpport Manipulator
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Fig. 21 Main GUI of the AOSUM
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