2A1-E06

ooobobbgooobobbuooobobbbooooobbouoad

Simulation to Detect Collision with a Patient for a Puncture Robot on Preplanning of surgery
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In recent years, interventional radiology (IR) which is a medical procedure has been at-

tracting considerable attention. Since this surgical method is less invasive, the number of this

surgery tends to increase. However, doctors are exposed to strong radiation in the case under

CT-guidance. In order to overcome this problem, we developed remote-controlled IR assistance

robot. When doctors operate by remote control, there is possibility that parts of the robot collide

with peripheral devices or a patient. Especially, if in the case of collision with the patient, it

could become a serious incident. Accordingly, it is important to build a suitable path plan of the

needle insertion before the surgery. Doctors, however, currently, do not have methods to grasp

the possibility of the collision. Therefore, a simulation which detect collision with a patient in

the advanced planning is proposed in this paper. The effectiveness of proposed simulation is

confirmed.
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Fig.1 Remote operable puncture robot
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Fig.3 CT coordinate system and the robot coordinate

system
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Fig.4 Appearance of the surgery using puncture robot
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Fig.8 The method of detecting collision
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(b) The needle gripping mechanism (c) The joint of A-axis

Fig.10 Appearance of simulation in the case that colli-
sion detect for the needle gripping mechanism

2. 00000000000 O0O0O00OCO00O0
3. A00000O0O0O00OOOOO0OoOoOO

00000 (Yor, Zer)=(55mm, -100mm) 0 0000000
0114mm000000000000000000000000
00000000000000000000D000000000
010mmO000000000000000000000000
00000D000D0000000000000000

3.1 ODOOOOOOOOOOCOOOOOOOoooooo

0000000000000000000000000000
0000000000000 (09a)00000000000
000000000 (Yor, Zer)=(55mm, -100mm) 00000
0000 (Yor, Zor)=(38.6mm, -72.6mm) 000000000
00000000000 00000000000000000
00000000 (0 9(b)0000 9c)09(d) 0000000
000000000000000AOODOOODOOOOO
000000D00D000000000

3.2 0J0O0OO0OO0OOOOOOOODOOOOOOO0ODDbOO

odoooooooooooocooooooooooooon
00000000O000o00oo0oo0ooOooooon 10(a)
Oo0ooooooo 1o(b)0lo(c)b0D0O0UODO AOD
gooooobooooooooooooooooobobooooooo
oooooboooooobooobooooooooooobooboo
000000 CcTogooooooooooon

3.3 A0ODOOOOOOOOOOOOOOOOO

3200000000000000000000000000
0000000000ADODOOOODOOOODO0O00O0
000000000 (0 11(a)0000000 11(b)d11(c) O
00000000000000000000000000000
00000000000000000000000000000
0000000000000 ADOODOOOODOOO0O000
afufslulufslaln

\
AN AR

\ SEMBTER A S50 ZAE 1000

FERIETERSEEIR AR - 128, TS 20

} FORIER: 156, StOME: -0

\iz
)
4
|
|
!
/
/

/ .
/ \
\ / \
| / i
Pt ’\\ / |
| )
I
{ f
\ /
! /
\ /
N\ /

(b) The needle gripping mechanism  (c) The cover of ball screw

Fig.11 Appearance of simulation in the case that colli-
sion detect for the joint of A-axis
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