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E 1o fA 571 AP dolH

Exp. No. X error Y error Angl? error

(mm) (mm) )

1 —21.48 5.26 1.15

2 -16.23 5.03 0.82

3 -16.33 4.86 0.69

4 —36.95 6.20 2.26
5 1.60 2.57 —0.54

6 —40.97 7.07 2.50

7 —42.55 7.70 2.39

8 —34.54 5.40 1.11
9 —8.48 5.02 —1.08
10 22.01 —0.88 —2.88
Mean error —-19.39 4.82 0.64
Variance 27.56 5.35 1.75

C-arm manual repositioning
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580 -

550 -

540 -

530 -

520 -
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® 2. AF A 5 AE dolH

Exp. No. Pos. X Pos. Y Arnlgle
(mm) (mm) )
1 0.30 -0.13 —0.05
2 0.28 -0.18 -0.03
3 1.05 —0.80 0.02
4 1.41 -1.22 0.06
5 0.37 -0.16 —0.04
6 1.15 -0.95 0.02
7 0.37 -0.32 -0.02
8 1.75 —-1.57 0.12
9 0.76 -0.71 0.00
10 1.07 —0.95 0.05
Mean error 0.85 -0.70 0.01
Variance 0.98 0.84 0.05

C-arm automatic repositioning

410}

409 +

18 20 22 24 26 28 30
X (mm)
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(b) Max3 Plus Breastboard,

(a) MT—350 Breastboard,
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01 = a + Ogesire

A - sinb; )
B -cos(a) —A-cosf,

0. = tan-1 sin~(m - b)
;=
fl = cos(m — b)

94:7T—b_93

6, = tan™! (

o~

D
05 = sin™! ( )
l; - cosf3 + C - cosb,

desire position = cos8s - (I, - cosf3 + C - cosb,)
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Encodéf' 2 (15 bit/rev) f
No. of Tooth : 18 Encoder 1 (12bit/rev)
No. of Tooth : 23

Output shaft
(19 bit/rey encoder)
No. of tooth : 72

3

4. BE ST AR 225k

Shaft Mean errors (deg, n=10) Index
position 12 bit/rev 15 bit/rev Number
(deg) (0.088) (0.011)
10 0.056 0.013 0
50 0.039 0.030 0
90 0.014 0.012 0, 3.13
115 0.028 0.036 3.13, —0.87
180 0.049 0.025 2.26, —0.87
230 0.023 0.007 2.26, —1.74
Average 0.035 0.021
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Abstract

A Study on the Development of
Automatic Repositioning Systems for

Medical C—arms and Immobilizers

Jiwon Chot
Program in Biomedical Radiation Sciences
Graduate School of Convergence Science and Technology

Seoul National University

This thesis deals with repositioning problems of C—arms and
immobilizers, which are equipment for radiotherapy. The aim of this
thesis is not only to decrease radiation exposure but also to
increase effect and efficiency of the treatment, by automating the
repositioning processes.

Although C—arm fluoroscopy is a useful instrument to find out the
position of a needle in a minimally invasive surgery, a surgeon and a

patient cannot help but being exposed to radiation while the surgeon
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places the C—arm into the previous position and orientation as well
as s/he regularly uses it to take x—ray images. In this thesis, a
two—bar—link measuring system and a moving mechanism which
are added on a C—arm are proposed to reduce the exposure dose
during the repositioning process.

Breast cancer requires repetitive radiotherapy treatments.

Therefore, it is very important to precisely reposition the patient's

upper body to initially set position in every radiotherapy treatment.
In this thesis, an automatic immobilizer system, which automatically
repositions its supporting pads to the registered positions for the
patient, and its element technology are proposed.

Experimental setups were manufactured and experiments were

performed to show the feasibilities of the proposed systems.

Keywords : C—arm, immobilizer, breast board, registration, automation

Student Number : 2013—22424
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