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Infrared and Visible Image Registration Based on Compound 2S Network
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[ Abstract] Aiming at the problem that traditional image registration methods have poor effect in infrared and visible image registra-
tion tasks. A feature matching method based on Superpoint + Superglue (2S) composite network was proposed for infrared and visible
image registration. The method first used Superpoint’s unique feature extraction method to fully extract common features between infra-
red and visible light images. Secondly, the idea of adding matching constraints and using attention mechanism in Superlube feature
matching method was used to give full play to the advantages of neural network and improve the matching efficiency. In the training
phase, the method of using self built datasets was used to improve the generalization and accuracy of the neural network. The results
show that the repeatability and accuracy scores of traditional registration methods for feature point extraction on three sets of experimen-
tal images are (0.006 7, 0.006 1), (0.001 0, 0.000 8), and (0, 0), respectively. The correct matching logarithms of feature
points are 7 pairs, 1 pair, and O pairs, with an average number lower than the minimum four matching point pairs required to estimate
the transformation matrix. The scores of infrared and visible image registration methods based on Superpoint + Superglue are (0.240 2,
0.2625), (0.1939,0.1722), (0.263 0, 0.264 4) , and the correct matching logarithms of feature points are 252, 165, and 252
pairs. The evaluation index of feature point extraction and the number of correct matching of feature point pairs are significantly in-
creased compared with traditional methods, which can better complete the registration task.

[ Keywords ] image registration; convolutional neural network (CNN) ; feature extraction; feature matching
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Fig. 1 Image registration process
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Fig. 3 Feature point extraction diagram
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Fig. 7 Self-built data set images
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ATULOGIEME , BT E5080 £E v i GO 2 B HE 47 1Y
DR G A5 1) 1 R AIE A A B A 2 X N 21 A0 R TP 4

CENIUE 7 ol (u LY N A RS EAR NS R R N RS s
A WB R FRIE N 2575 28 B AL, 3R A 3 1Y Y
25 BB SRHCAT DG EMSRHIE s R RE D, R R
BT AN EMGAHE s BE 77, H T8 A9 2 AT I
R RRIE s AT W 2% ) | 326 i i o7 A A
UG roAH R Y, B3k 2 S O AR ) H 1Y
2.3.4 ARG

Ve SRS L e T X LR IR &2 & /L 28
TR e L 58 SURF, ek 19 SURF, BV Jin
PR VT 4B [ % 2K (fast library for approximate nea-
rest neighbors, FLANN) + K 43T VC it 8815 ( K-nearest
neighbor batch , KNNbatch) + B HL{H £ — 2 ( random
sample consensus, RANSAC) %5 itk 4 Bl VT e 77 15 19
VE R SE5GXT B 2H ) FF H M\ Road-scene-infrared-visible-
images-master ZH5 5 HH L A5 0] DL RS X AE
SRR G AR B B T MRS 2
Hbr{E B0 P A7 5 0] WO 5 2050 RSO 2H A, IR
B AR e PR 3 HHAOGIRME & U] 8 &2 e R
s, TGN BARE 2 R s U X, SEae N4
FRILTAN 5 AT UL G G 6T T8] B e PR R AE 5 47 R
TEVCRE , {5 HIDCHC A B REAE 6k 4T BRI P R e A
I IER T 20 A BRS¢ % 0 Dt R AGORT ) R R
SUVCHCTE O 5 R Hm 2LAMNEMR 3R 3 BRIEER, 21

BPfLSE SURF Bk SURF A SCH7 L 7E 3 40 5256
ORI & TR R AR S =y & S S (=Y U
fi %, vl & & 3 43 ( Repeatability ) | ¥ # £ ¥F 43
(Accuracy) 55, Al I H A SCO7 0 S8 38 1 384
PR A AR AIE A 3 50k 4 1 DG B s X R, T2
I B ELAT IR AE A R AE A 32 Al B DL BE 7
2L 8B BRI ARSI TS T RE

M58 8% 372 5 % UL PEH 48 A R 7 T 45
BCAEERE . FEWLEAZ 7, B 9 AT LLE H, FRAE
VEFCPERE ZE I T4 7 ik IRl S X B e 2 H
10 B = ¥ 2 1 =y 11 D T I S =K B 0 MR
PEVE 43 IE 00 AR VRN A i, BAR S Bcin & 2
Js

A E 5 PPy (Repeatability, 18K R, ) & XK
Al UL 21 A GO Ao I 21 /Y A A 5 S
] DL G ARSI 21 8 S R I S B0 B U, TR
an=(8) firn, WIERE HFEPRES R UE 10 iR,

R :{PIPeIRﬂRGB§ (8)

epe {Pl P e Rl
K (8) o P AR BB 1 o mT DGR v A D
FAYRFIE R 5 Ry LA MG A 0 21 A9 4R AIE A
F1 TLEXRBER

Table 1 Comparative experimental results

FHIEA SURF(KNNbatch) + Superpoint +

2 B SURF flann + RANSAC Superglue
Rep 1 050 1 050 1049
41 Iy 1145 1145 960
VE T L H) X5 7 10 252
Rep 991 991 851
4H2 Iy 1189 1189 958
VERE IR s X 1 1 165
Rep 429 429 958
413 Iy 1192 1192 953
VEBE ] 2y 1 X 0 2 252
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Fig. 9 Experimental result image
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Table 2 Index parameter

o 1{% SURF SURF ( KNNbatch) + Superpoint +
1845/ % FLANN + RANSAC  Superglue
R, 0.006 7 0.009 5 0.240 2
411 A, 0.006 1 0.008 7 0.262 5
(o 0.0255 1.000 0 1.000 0
R 0.001 0 0.001 0 0.193 9
212 A 0.000 8 0.000 8 0.1722
(o 0.003 8 0.250 0 0.981 8
R 0 0.004 7 0.263 0
443 A, 0 0.001 7 0.264 4
Cr 0 0.160 0 0.992 1
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Fig. 10  Repeatability index
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Fig. 11 Accuracy index

IERARPE C 28 SCNFRAE 25 VT 25 2 E
P VR 5] A 28 ( correct matches, i N €, ) 5 UERL
TAA ST Y B DG B 5 X 45 & ( correspondences, iC A
C,.) IR, H R AN

C, =g—Mx100% (10)

orr

3 it

(1) BEXTLLAN 5 R WG EUG I A% 52 07 1 4k LA
SCERBCE G ) @1, $2 Y — P Superpoint + Superglue &
B AP RIZRBCIHE T, I fd R Superpoint %)
IRRIRAL G I VA P AR IE SR IR T, S T R
55 TP AYRAE SR I, FFISE N dustbin 53, fEH] depth
to space , IH—{b5 [l IH— bS58 il T LIRS 7
ATXFELAN S AT WO R ICE AR A RAE AR IEEL
ERPON LA, A Superglue W45 B /%
GOTEE R 2 S VCBCSRMG , 58 URFE DL AR B . A
PZEAARE 4 T3 3 AL L % ] D PSSR M 15 i 1o s D
BCA 2RI SHEBRRFAIE DG FC T E A 58 5 I (R A, it
R ARG S 28 S5H | DA o

(2) SEEaAE T, fff HIAS SCT7 4k 0] LA 58 A% 58 5
BICESE LA 5 0] WG R R BCHEAE 55, B4
TR bR i T G071k, 9 Ja 22 1 RS Rl & 25 AR
KPR 1A, JESEWE5E 7 1) T AR N BT AL |
I ARSI AL D vk EOHG n F I b BEAE BR Y 4k
SEARA I 25 1) S8, 15 58 0 45 S
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