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Fig. 1 Results of test functions based on algorithms 1 and algorithms 2
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Table 2 Results of converge time of algorithms 1 and algorithms 2

RENEIE
Test functions

ikl
Algorithm 1

AP
Algorithm 2

IR BR % 1 (Test function 1)
I3 R % 2 (Test function 2)
I B8 % 3 (Test function 3)

WA pK $L 4 (Test function 4)

W BRI %L 5 (Test function 5)

Wik p% %k 6 (Test function 6)

2min51s78ms

2min53s563ms
40s985ms
24s360ms

1minl1s152ms

2min37s640ms

2min17s638ms
2min20s953ms
34s550ms
32s6ms

46s375ms

33s313ms




224 % H K 930 %

2 HELH

8] 850 K Y5 by 2 B S R R 2 B i s Bt e 4t 4093 491
(R LSM) Sk 18 5k CT YT A IS 7 5k CT
Bk, HEX(PTV). f& 7B (OAR) TRl m &5 S i
K 2 fion, HATS NIEFALR (NT). BURER
H Varian X S £ A4l Y57 #H: SSD=100 cm, A

(b) OAR

(a) PTV

ST ChUT Y BhE ey, AR TR R T m2
Varian JFSCEF ¥ (1) RBM J7 ik, Ft it 2400 11 Fig.2 Atest problem
LK A (em), JaTheR E (MeV), #EH IR E b

_ _ PTV 2
= fPTV - (dPTV_Dref )

1 >0
Vo = S = O PP g DY 0) = {0 v &
1 >0
Y3 = fNT = g(dNT*D(’:\lT)(dNT*DgT)Z 0(x) = {O );Ise
X, do s do s dy 5% PTV. OAR. NT 1 |
B AR ST, DTV I Rk S T @

FHFIE (Bl 92%), DM, DT OAR A
NT HASRERE I ) B 124500 (r sl B 21%A0
27%, HMARHESS ). FHILH VP o8 Z A -

T T A B AN R R X A A R A, 4y
A PTV WAJHWFE S 321, f& M#sF 511,
1E W20 547, 4 P4 2.4/256M/80G 5 #HL, JLIK

IBATEERR 2 Fiow.

*2 ETEHATESHTHERRE (XD HEERE
Table 2  Results of inverse planning based on the objective function of average dose distribution
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Table 3 Results of inverse planning based on the objective function of hybrid dose-volume constraint
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Abstract

Inverse treatment planning for radiation therapy is a multi-objective optimization process. The hybrid

multi-objective optimization algorithm is studied by combining the simulated annealing(SA) and genetic
algorithm(GA). Test functions are used to analyze the efficiency of algorithms. The hybrid multi-objective

optimization SA algorithm, which displacement is based on the evolutionary strategy of GA: crossover and mutation,

is implemented in inverse planning of external beam radiation therapy by using two kinds of objective functions,

namely the average dose distribution based and the hybrid dose-volume constraints based objective functions. The test

calculations demonstrate that excellent converge speed can be achieved.
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