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98l RPR(revolute—prismatic—revolute, 3HA-H-3]x) HAA=Z

3
FHe] glolx] ApAow zAety] ofdth AuwEY) Y SHYL

Ltk (end—effector) 2] QX2 Aodr] 95t Aurxg o

2 H

) Fere olgEAL Amuler WAL AGATE B ARE

dals o7l ete £ 4 glold Amulek @de olgdht =
=

wEHE Az FH3AL, #ABA2, HAFAZCeR AT HEAOL

FEA1 A5 274 2Ahsdn (1 3-14).
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g3 eERel wEe 2¥% A4 AR vise e o e

I 3-16°0M A4 3AS ol sk ofd AAF ezl w3t

B2+ ¢2 — 4R?sin? (32)
3 B? + C? — E? (3-2)
B = acos >BD
a=D —(r+T7oppser) Siny — C cosy (3—-3)
b =E—(r+roffset) cosy + Csiny (3—4)
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7101 MAEE S roeer = AP 7101
this g3 mg%
AFol 9] 9%, wk9] (orientation) & 384 ©

Aol WgRA S e the Lok

cosf; —sinf; 0 O

1_ _|sinf; cos6; 0 O

Ty = Rot(z,0,) 0 0 1 0

0 0 0 1
1 0
2 o 0 0
Tl =TT'anS(O,dl+92,d2)R0t(x,—90 ): 0 _1
0 0

T3 = Trans(0, —b, a)Rot(z,—90° )Rot(x, +90°) =

oo o R ©OOCRFRO
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cosf; —sinfy
TE = Rot(z,65) = sinf; cosfs

O = OO
= o O O

0 0 (3—8)
0 0
T(l)5 = T()1T12T23T3? (3-9)
—sinf;sinf; —cosf3sinf; —cosby + (#1)sin6, — (dy + 6,) sin6;
| +cosB;sinfB; +cosB;cosf; —sinb, —(#1)cos6; + (dy + 6,) cos b,
+ cos 65 —sinf3 0 E +d, + Csin(#2) — (r + roffset) cos(#2)
0 0 0 1

(#1) =(r + 1off5ee) SiN(#2) — D + C cos(#2)

B? + C? — 4R? sin? (%) B2 4+ C2 — E?
#2) = - -
(#2) = acos SBC acos( >ED )

R FFZA NN B Aol MEAFHS olgl Vs E ¢

Ack. 4 -9 TEelA Aol dF EW M yoE 40
2ol et

X = + (#1)sin6; — (d; + 68,) sin 6,

(3—10)
y=—(#1)cos6, + (dy + 6,) cos b, (3—-11)
z= E+d, + Csin(#2) — (r + roffset) cos(#2) (3—12)

Al
A

(3—10), (3—11), (3=12)& 04,0,.03°l st Aoz npHo

X
0 =atan(——) —
1 y (3—13)
+
<P=atan<—r rz,ffset) (3—14)
— acos(E 1 (3-15)
B = acos >BD
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z—E—-d
(#2) = asin 2 -

C? + (7" + roffset)z

B? + C% — 2BC cos(#2 + B)

(#3) = 4R?
2R _
05 = Tasin v (#3) (3-16)
(#1) = (r + roffset) sin(#2) + C cos(#2) — D
— y —
0, = d1+(#1)+c0591 (3—17)

2l (B-4) el 7IFAer AdHe 2 A g2 v 2
r=6[mm], 1,rr5ee = 6 [mm] , R =97 [mm], B =86.77 [mm]
C =131.5[mm], D =86 [mm] , E =115 [mm]

d; = —80 [mm], d, = 26.2 [mm] (3—18)
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Abstract

Development of an Actuation
System for Automatic
Immobilization Boards for Breast
Cancer Radiotherapy

Taehyeong Gu
Program in Biomedical Radiation Sciences
Graduate School of Convergence Science and Technology

Seoul National University

Radiation therapy for breast cancer is conducted a total of 28-33
times and is generally administered once a day over a period of 6-7
weeks. In order to correctly expose the tumors to radiation, the
patient setup should be the same every time; for this reason, an
immobilization board is utilized. An immobilization board for breast
cancer radiotherapy has many possible manual adjustments, but
usually only 2-3 adjustments are used, so as to quickly fix the patient
setup. However, for proper radiation therapy, the system of
adjustments should be configured in a precise way. If it were possible
to automatically set all the adjustments to each patient’” s specific
setup as initially configured, then it would take less time to fix each
patient, and the radiotherapy could be administered more precisely
by employing all the necessary adjustments.

This study aims to remodel and automate a currently used
¥

62 :_i |_|



immobilization board. The main focus is on developing an actuation
system to drive the adjustments. Company C' s immobilization board,
which is widely used in hospitals, is employed as the base frame. In
designing the actuation system, its metal parts were specifically
placed so that metal artifacts do not appear while the CT scan is being
conducted. This study proposes a dual absolute encoder
measurement and purposefully applies this method to the
adjustments. The automation of an immobilization board with this

system 1s demonstrated through prototyping and experimentation.

Keywords : breast board, automation, dual absolute encoder, breast

cancer, radiation therapy

Student Number : 2016—-26045
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