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2 on/so-
, (TPS) SD,,.SD;,.SDy,
LoonLsoLson s
. L ( 50%
b DSO) b
’ SD;, Ls0.
. 20% 80%
2.1 Dy, Dy, SDySDy,
Ly lso. Doy Dy,
3(b) ; ; 4
80% Dy, 20% 2.2
DZ() ’ ’
on/so = H Dy, — Dy, H . ’ .
b PI(J/Q() XOY 4 . X
’ . S X
s 50% X . Y
D50 ) . xoy

) Dso . xoy



6 843
X y x .y
X Y : ,
0, =ax, —a; >0,
y N 0, =ax — (i, +x,1)/2=0;
Qisi=1,.N, & (Zisyi)s  yi= i =2, ,N—1 (2)
H(N — /(N —1)+ H,. H , , 0.(i=1,2, N —
H, x D ,
R, d, . 0, A
Q, (d, ), ALA, e Ay
Qv d, Qn+rs
RR,. QG=1,-,N) B
QrnQn 1 0is
A , &=k Fbi=1.N—1 (3
.Q ki b
y , x, = 0. i
x, =0, 2y = 0,
X.=a +B. Y, =y (1) Xing = 2x; — X — 20:3
i =0,1,N—+1;8 Q, {=2,~,N—1 D
X0y X B 2.3.2 :
T M ; X, (m =
""’“':HE.?"; ;}] R E 1, -, M), X, PX,),
o[ z Y I Py, = max{P(X,),
L Hh j’ - 1_-'-“ <, P(Xyp) ) — min{P (X)), , P(Xy))
Chy f:‘x; i * 1 M
J/ | Hy ; P = M,UEIP(X”’)
B zl.x— F B

Fig. 4 Discretization of leal end curve and

penumbra calculation

2.3
2.2 ’

2.3.1

IJ = l/l:aPavc + (1 - a)Pdcv:I’ a e [091:I<5)
2.3.3

[8]

pi=q+ A —@" ' g€ 0, (6)

’

. Rudolph

147,

G, ,
. [G/2] .

p(‘



47

844
s Maleki
N = 75’
Pm s SO =1 000 mm, H,
= 362. 5 mm.
5
3 5(a) 200 : 125, r,
a = O 9P3 '
, 0.5 ; 5(b)
200 : 200,P; a =
s G =500, pe= WPy a= 0.5
0.6, P = 0.01, q = . ,
0.02, 100. P, P, s
H =75 mm,
200 mm, 1
125 mm. 5) a=0.5 ,
200 mm, 200 mm. 3 (5) a=0
PR 1.20
.
p, ) S it
Z14 . R
e T = u—u--\.—_-u'l_i .—__u- -—.,—h,,‘
L : T — '
a 100 =200 10 i] 100 200
LHmim D
(a) 200+ 125 (b 200 ¢ 200
5
Fig.5 Results of penumbra calculation
1
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Leaf shape design of multi-leaf collimator in

radiotherapeutic machine for optimum conformation

HOU Jian-hua', OU Zong-ying*'?, SONG Wei-wei’
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Abstract: The leaf shape design of multi-leaf collimator used in 3-dimensional conformal radiation
therapy was dealt with. According to the requirements of precision conformal dose delivery in
radiation therapy, the focused trapezoid cross-sectional shape of the flank leaf of multi-leaf collimator
is introduced, and the tongue-groove structure, which is used to minimize interleaf transmission, is
determined. Genetic algorithm is utilized to optimize the leaf end shape to improve the size and
uniformity of leaf-end penumbra. For several typical field sizes, the optimization is carried out. The
result shows that the leaf-end penumbra keeps nearly constant in any leaf position. Optimum dose

conformation can be realized by these leaf shape designs.
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