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The Study about Estimating a Form of Needle by Using a Force Sensor Information
for Puncture Robot
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In recent years, interventional radiology (IR) which is a medical procedure has been attracting
considerable attention. Since this surgical method is less invasive, but 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. As a research topic, automated needle puncturing by the robot is focused
on. However, currently the robot cannot obtain CT image in real time. So, the robot cannot obtain the
form of needle based on CT image and cannot control state of needle accurately. On the other hands,
we aim that the robot moves automatically for restraining a bend of needle. As the first step for this,
the method to estimate a form of needle by using a force sensor information is proposed in this paper.
If a form of the needle is displayed in user interface, it become easy for doctors to remove a bend of
the needle during surgery with remote-controlled IR assistance robot. Additionally, we conducts the
experiment to confirm effectiveness of proposed method.
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Fig.1 Outline about the surgery
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Fig.4 Outline about the needle during pancture
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Fig.5 Image of the needle
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ZEET DL, UToREeD [3][4].
SMgs = —Msy + FsyZs — Fs.Ys (1)
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Table 1 Experimental results of experiment 1 experi-

ment 4
‘ ‘ A axis +20 | A axis -20 | Y axis +20 | Y axis -20
S]WQ,,[N +m] -0.0362 -0.0361 0.106 -0.278
—1.[m] -0.129 -0.0645 -0.144 -0.0865
ly[m] -0.0241 0.0392 -0.0214 0.0184
Experimental result [O or X] O O O O
\_F:
Yalid data
fy
S|
£

(a) Force value in experiment 2

M, Vtalic data

(b) Moment value in experiment 2

(c) Force value in experiment 6

L,

Valid dats

(d) Moment value in experiment 6

Fig.7 Force sensor value
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Table 2 Experimental results from experiment 5 to ex-

periment 8
| Aaxis +20 | A axis -20 [ Y axis +20 [ Y axis -20
5 Moo N - m] 0.0908 -0.0559 0.0624 -0.0989
—1[mm] -0.0500 -0.0935 -0.121 -0.0987
1,/[mm] -0.0287 | 0.000459 | -0.0275 0.0105
Experimental result [O or X] X X O O

(a) Experiment 1 (b) Experiment 2

(a) Experiment 5 (b) Experiment 6

(¢) Experiment (d) Experiment 4
3

Fig.6 Experimental result

(c) Experiment 7 (d) Experiment
8

3.2.2 T7Y hLEANEBAOERES Fig.8 Experimental result

4 #E
i iy B EBRERE LCIE, 77> AR 53R 5,6 LSO EBRT
R 21CFBR5~8 ORBGRE Y. EI2, M T()~T(A)IC 3Bk TH 72 LnL, FB 5,6 1B CIEE
WA 72T — 2 THDLER 6 BT 5/ I bt L) f,«t;-g(@ S Mge DIEANE-TEY, SERIKLE VI RERL 2o
&%_fVF@Hv*fF'ﬁEJ”ﬂW‘—ﬁ”ETL B4 8(a)~[4 8(d) (23R FRELTEZLBND I &IE, 770 b AFRARFr—L

TNENOFHORE Y. F2 L0, TPFERS, 61280 T kl:l:ﬁt@“é L, REOFRAUCIT HEHTHDBIFII/ NS,
1, FB5 O AW 20 KB LIBEE TMos > 0,1, <OT 22, 772 b AT ERCRAE LI BHIAR Y OF—
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Tk & 4 fﬁf%é Lﬁ)bé@ﬁ%@ﬁ/hf%él 8(a), 8(b) L Enz.
I B L, 1, ITONTONEIXIE Lb\75> Moz lZONT D4y
i‘EﬁS‘F‘aﬁéo'@\ét&) ELWAEIZAT bRTHRN. £z BE X
;33%% 7, 81ZOWVWTIE, EBRTOY mﬂ: 20mm EH L72551T (1] BAIVR %2, “http://www.jsivr.jp/”
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7= 5(c) IZRT IR & 5 é@ET% 5. Zhu _OL\T EELLY Radiol, 29:375-381,2014.

B 8(c), 8(d) »/T@“%f%@m:& RO TH 5 }:#IJL)? (3] FEARE - B FEME (2013) [EEHEMEY %) AUTRE
Tféé PLEXD, 77 FAICBIT RS T 2% A&t

FREEEBRITER 7, SIZOWTULERR I TH o728, EBr 5, 6 [4] RS (1968) [HEAGR - MUKD %] GEtEpHysE 3) %X
WCOWTIEHBENRMETHD Z ERbhoTe. At AR
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