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Fast Medical 2D/3D Image Registration Algorithm Based on Improved Equilibrium Optimizer
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(School of Information Science and Technology, Hangzhou Normal University, Hangzhoﬂi 311121, Chlna)
*(Hangzhou Santan Medical Technology Co. Ltd., Hangzhou 310012, Chma)

Abstract: The registration technology of medical three—dlmensmnal (3D) images (such as CT, MRI, etc.) and two-
dimensional (2D) images (such as X-ray) has been widely used in clinical diagnosis and surgical planning. The essence of
medical image registration is to use an optimization algorithm to find some kind of spatial transformation so that two
images are aligned in space and structure. Usually, the registration quality is low in the process of registration due to the
problem that the optimization élgorithm is not accurate and easy to fall into the local extremum. In order to solve this
problem, an improved equilibrium optimizer based on the Logistic-Tent chaos map and Levy flight (LTEO) is proposed.
First, in order to solve the problem that the population initialization is easy to be unevenly distributed, and the randomness
is too high, the Logistic-Tent chaotic map is introduced to initialize the population, increase the diversity of the
population, and make them distribute in the search space as much as possible; second, the iterative function is updated to
make the optimization algorithm pay more attention to the global search, improve the convergence speed of the algorithm,
and help to find the global optimum solution; third, Levy flight strategy is introduced to disturb the stagnant particles and

thus prevent the algorithm from falling into local extremum. Finally, LTEO is used for 2D/3D medical image registration
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tasks, and the frequent transmission of data in the registration process is optimized to reduce the time consumption of

registration. The algorithm is verified by benchmark function tests and clinical registration experiments. The LTEO can

effectively improve optimization accuracy and stability and enhance the quality of medical image registration.

Key words: 2D/3D image registration; equilibrium optimizer; Logistic-Tent chaotic map; Levy flight; medical image
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SRR, F X T B0 22 068 B KR LR T AN W, 1T
T I 5 4 22 W B HOR DR THECOR. 458 K, BINE
FE AR B 1-EO 78 204 5 506 S KR 35, T L-EO
1 LV-EO 7EH 2L 2 06 bR 2 E A 3.
3.4 Wilcoxon FXFn#& 14

T R SR R AR, T ST B
O, ABRAE ST GE 2 LI BB . 752 1 BRI
10 MIEVE R F P XF Ek PSO. GWO. GA. EO 5
LTEO ] Wilcoxon AL p {H, 45 Bk 4 Fiow.
2 p E/NT 0.05 I, UFIFIGEE B BB 2R 4
B n ) Jpen s 2% LTEO % 5 A e 45 5
T 22 TR YT 24 B 0, “NA”FE R P Rl
REMY. SEIR SRR E 598 3.2 WIRRE—EL

BT F 4 (9525045 7T L, LTEO 76K #4- FE vk

Special Issue & itk 17

© TEREBIK R

http://www.c-s-a.org.cn



it E RGN

http://www.c-s-a.org.cn

2023 4F #5324 H 7

B i AR L B 2 2 WGt Rk, LTEO
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RUFHEREAI SR AL Sk
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X GEME. HEC AR a] DR
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RECREEILE R &, KA LFRIR N

18 % it +Ziik Special Issue

NCC =

M
D Ux(, )= Tx1UprrGs )~ Torr]
J=1

“ﬁi“ﬂf’n—w}

i=1 j=1

M=

1l
—

N M -,
Z Z(IDRR(i,j)—IDRR) ]
=1 j=1

(28)
Horp, Iy %R X 6K E YA, Iprr# s DRR E1%
IRFEBIE. NCC BUETEH 9 [-1, 1], 9 1 Fon g
1§ 584 A%, 0 Fon AR, -1 %@iﬂﬁﬁ@ﬁ*ﬁ?é.
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Microsoft Visual Studio 2022.
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Z: 7% R 2 18] ) 5 A AR A ME DU BE (structural similarity,
SSIM) DL K IAE (S, LE (peak signal-to-noise ratio, PSNR).
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