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Proporsal of a collision warning system of the puncture
robot with the inner wall of CT gantry
O Naoki KIDO (Okayama University), Takayuki MATSUNO (Okayama University),
Kazushi KIMURA (Okayama University), Tetsushi KAMEGAWA (Okayama University),
Takao HIRAKI(Okayama University), and Mamoru MINAMI(Okayama University)

Abstract : The puncture robot is developed in order to avoid the radioactive exposure to doctor using CT equipment. It is
possible for the puncture robot to hit CT gantry during the operation. So, we conduct experiments by preparing personnel
visually observe the distance near the gantry. Therefore, we propose a collision warning system instead of the personnel.
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Fig. 1: Appearance of Zerobot
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Fig. 2: Surgical environment when using Zerobot
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CT gantry

Fig. 5: Location of gantry center P,
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Fig. 12: Distance obtained in the experimental results

Table. 3: Conditions in measurement

Id | Y-axis[mm] | Z-axis[mm] | A-axis[degree]
1 -156 0 0

2 156 0 0

3 -78 45 0

4 78 45 0

5 -61 55 -15

6 61 55 15
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Table. 4: Experimental result;Measured distance is dis-
tance from the gantry center obtained from laser range
scanner to point of concern for collision. Estimated dis-
tance is Distance from the gantry center obtained from

kinematics to point of concern for collision. Id used in

Table 4 is the same as the Id used in Table 3.
(a)Measured (b)Estimated error
Id | nth
distance[mm] distance[mm|] [(a) — (b)]
1 339.9 340.8 0.9
1 2 337.5 340.8 3.3
3 338.3 340.8 2.5
1 333.6 340.8 7.2
2 2 336.4 340.8 4.4
3 340.9 340.8 0.1
1 328.2 340.9 12.7
3 2 330.2 340.9 10.7
3 330.5 340.9 10.4
1 327.2 340.9 13.7
4 2 327.1 340.9 13.8
3 328.4 340.9 12.5
1 322.0 339.8 17.8
5 2 3184 339.8 21.4
3 322.7 339.8 17.1
1 323.5 335.0 11.5
6 2 323.7 335.0 11.5
3 324.1 335.0 10.9
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