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Table 6 Comparison of standard deviation and generalization ability

of different models
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Fig. 6 Relationship between the number of hidden layer and the

generalization ability of our hybrid model
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Improved Chicken Swarm Optimization Algorithm and Its Application in DTI-FA Image Registration

ZHENG Wei JIANG Chen-jiao  LIU Shuai-qi  ZHAO Jie
(College of Electronic and Information Engineering, Hebei University, Baoding, Hebei 071002, China)
(Key Laboratory of Digital Medical Engineering of Hebei Province, Baoding, Hebei 071002, China)

Abstract Chicken swarm optimization algorithm(CSO) is a new swarm intelligence optimization algorithm, which has
the characteristics of simple and good scalability. In view of the problem that the chicken swarm optimization algorithm
is easy to fall into the local extremum for a hen has poor optimization ability,a chaotic improved chicken swarm optimi-
zation algorithm (CICSO) was proposed. In this algorithm, the position of chicken is initialized by the ergodicity of the
chaotic idea,and the position updating formula of the hen is changed to the rooster with the best global fitness value, In
addition, the learning factor is introduced to avoid the local optimum, At last, the improved algorithm (CICSO) was ap-
plied to DTI-FA image registration, Simulation results show that the improved algorithm can avoid falling into local ex-

tremum, improves the convergence precision and the registration accuracy of the image in the DTI-FA image registra-

tion,
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Table 4 Comparison of four methods in low dimensional

test function
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F7 CSO  2.92179 x 1010 1000 6.590342 961. 74
CICSO 0 632 6. 234251 0

F3 32 PR MR SE 5 1 TR B2 AU SIGH B L F1 N F2
FASeMR i & R SO R A e B RE . AR 4 o
LA H L AEIRLERT . F1 e B CSO A3 1 IS i 0.
1M CICSO AEAH RIS AR T SO B2 o Lk PSO 4875 T 47
B b BCC SR T 56 NS F2 sk |- PSO,
CSO,CICSO #FiAE T B A 0, ik B He 1 1% AR £
FIE H CICSO sl B2 58, A7 BCC S8k i WO 8Os 2
M= 22 F3 i3t PSO, CSO, CICSO, BCC #1353 1 it
FtRAH — 1, IR B E AR A i i A QR Bt 7T & CICSO [
ST, Wi P b AT LA L AR PSO, CSO,
CICSO FAKRT 1A B B i (8 . ARG 1 4 5 SR e
ST BCC Bk,

F4 F1 F5 F2 MR L 09 SRS Bl s B, F6
N E7 FR R L 0 4 R ARt e Fn e e R e . DA
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K Powell B9k Ol 5% 15 A FRAR (4 SPML | FH 174 i o4 £
B AT DTEFA BHR LSS AT R L SR S8 TEAR SC
BMARE . R TE RN AT, Z 3O 4 B kYETT
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12k 100; BRI ECK 1000 1K .
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(A.B)NER A TN B (B hE . SR 5 R FIR A3 1 4R 31 fe
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Fig. 4 Principle block diagram of image registration
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Fig. 5 Effect of image registration
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Table 6 Parameters change after registration of FA images

i Bk % arep MU (E‘f T ssp T/s
4 sign— 1)
Ji PSO e Ja B % 0.0080 0. 7620 11.2474  68. 3590
# O Powell o F oy G 0.0255  0.7572 11.6750  209. 7717
;ﬁ A CSO i A 0.0086  0.6527 12.8952  170. 7018
J CICSO EE fa iy % 0.0076  0.7964 10.2234 165, 3294
JH PSO ®ok gyl 0.0300  1.3457 16.4160  67.7760
% B Powell B IR A 00298  1.2093 16.1768  207. 7717
y  JACSOEEREWEEG  0.0296  1.3239 16,0447  163.5834
J CICSO Bk g% 0.0285  1.4119 14,6701 159.9111

M3 6 TTLLE 58— S5 h PSO (1 T kR ]2 B
1) AR ATED, SSD #55 F CICSO & 3, MI {ILF CICSO
Bk X T Powell FCHESS S, BAME D RSB0, ATED
HRER T Al 3 By sk, MI KT PSO A CICSO ##:,SSD &
F PSO H1 CICSO 243 5 % F CSO By WL izsh S AERT ] | KT
PSO &¥:. 3 H ATED,MI,SSD ##5:%% ; % T CICSO By HC ik
SR AEHE RS CSO H2EA K. BRI PSO Bik1E, H 1L
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Bk XtF Powell ELIELS SR TE ¥ FREAEM.ATED &
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BARH PSO B2 0 H H A LA B BAR B, If 5 CICSO /Y
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Bk RIE R 09 s A e 4 R SR S
1E DTIFA E{&E#EF 5 PSO,CSO K Powell BT T 1
B SRR AR e DTIFA B4 5 1 S T 4%
TFRRER s A E A0 # 0 R B T A SCE R R AT DT
FA BE{EEHE AR E 0. e TikEW DTTEGE
HEAP R TR SR 2 ) h AR PR AR 2 sh 241
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