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Abstract Aiming at the problem of difficult registration of feature points under the influence of modal and scale
differences in the process of infrared image and visible image registration, an infrared image and visible image
registration algorithm based on modal transformation and robust features is proposed. First, the generation
adversarial network is used to generate the corresponding pseudo infrared image from the visible image; second, the
position information of feature points in infrared image is extracted by accelerated robust feature (SURF) algorithm,
and the feature description is realized by improved robust feature descriptor (PIIFD); then, based on the kernel
method of Hilbert space reconstruction, a single Gaussian robust point matching model is established to estimate the
mapping in the presence of outliers; finally, the weighted least square method is used to estimate the transformation

type to realize image registration. The experimental results show that compared with other algorithms, the proposed
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algorithm can improve the registration accuracy in the case of large scale difference between infrared image and

visible image, the effective registration rate is 96% and has strong robustness.
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Fig. 1 Flow chart of proposed algorithm
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Fig. 4 Pseudo-infrared images generated using GAN. (a) Visible images to be registered;

(b) corresponding pseudo-infrared images

(19)

o FR VEBL 58 UG B RFIE SRR sr RR S
% G L A RRAE ] & 5 s, 378 HEAT A5 ) A2 4 1
B LA R B REAE 0] . RMSE M E #0/) , 3% 7R i 1
Ja B B85 275 PR 22 8] A 8 2 8/ D) B o £
JBE A
3.2 xR o

SR T P i A v R 2 e A Y A A
A R T 4R 5T 0 ER IX L8 37 5
FETE LA A RUEE A 22 57, 18T 5 s, Hev (a) 310

ALULSEE G, (b) 31 2 2 AR, (0) 31 Ry ok 22 45
A WA P B Bk B R DU E AT AR A, (d) B o £
P 4R B iR A B R B R DL LR (e) B A
W e 5 i 45 B IR A (o) (d) PRSNGSR T LU
RGBS e ARt T B B ik B DE JC 4 R B 22
TE 50 Xf Z 4 5 S8 v, DT A D) R ALKy 4096 5 28
RS e 4 J B 4 B0 DC IC 45 SR T LAk 21 9600 .
M Ce) Ul LA, 42 J 4 5 25 R oA Hh B0 e 1
2. SCURE R AR, BT R B AR L0 A1 R A AT
UL BAR AT A2 R R 22 5 9 15 &0 8, DB BiE &%CR
MR-

(CY)

S PUZE A [] 5 T A T o P4 1 T 7 45 2R /s 1]

Fig. 5 Examples of registration results of images to be registered in four groups of different scenarios

T 6 UE BT AR R R o ) S g i S T
FAE Y T ME G R 3k T R e PR A AR R BUAE uE
(SURF) 5 F 45 4E JC e (19 28 28 e (LLF ) (36 T34

0 R AR AE 3R T (Harris-PIIFD ) 7 50 %t £1 4k
Al GG B AT T R, L 45 R E 6 B .
(a) . (b) Wi %I Ay 4 21 15 Bc o 09 21 40 A% 5 nT % 1K

0410013-7



F£59% FA4H/2022 F2 B/HAEBFFHE

6 AN [ S ik T 24 R £

Fig. 6 Examples of registration results of different algorithms
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Table 1 Registration results of different algorithms

Image Algorithm MAE PSNR NMI RMSE

SURF 78.7015 57.0713 0.2047 8.8972

LLT 71.2782 57.6409 0.2544 7. 3157
Harris-PIIFD ~ 77.7255 57.5638 0. 2877 4. 7692
Proposed algorithm 69. 9877 57.6132 0. 3727 1. 6423

SURF 78.6458 57.8596 0. 1841 8. 7756

LLT 70. 8596 57.6698 0. 1909 7. 2487

’ Harris-PIIFD ~ 77.7044 57.5436 0. 2533 4. 6985
Proposed algorithm 69. 5118 58. 1146 0. 3051 1. 6056
SURF 78.7825 57.6532 0.3058 8.9014

LLT 71.5677 57.4096 0.3121 7. 3189

’ Harris-PIIFD  78. 6535 57.8725 0. 3541 4.8874
Proposed algorithm 70. 0516 58. 3355 0. 5586 1. 6654
SURF 76. 5048 58. 1544 0.2059 8.6988

. LLT 77.6503 56. 6253 0. 1857 7.4547

Harris-PITIFD  70. 2099 56. 9091 0. 2607 1.7789
Proposed algorithm 71.0193 58. 8563 0.2778 1. 6503

I 45 F Al 1A S8 AR B LT AN O B B 1% AR HLEA
o iR 3R 4 TEA 48 ARk 4 B C o SRR E AT Y
E TR E 7R . E 7(a) (D) AT LLE
SURF & #: i MAE fl RMSE 5 &5 , Ui 1% 8 v A i
N TR B B BG4 5 I IT R 5L 1 MAE il RMSE fif
T SR 3R T 4 B AR i B 2 b TC VA
FEfcr o MIE 7(e) AT RLE Y Br i 5 i NMI i 5
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Fig. 7 Experimental results of actual data set. (a) MAE; (b) RMSE; (¢c) NMI; (d) PSNR
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