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Abstract: To address the significant limitations of existing infrared image colorization methods in
global feature capture and computational complexity, an efficient infrared image colorization
method based on dual-branch feature interaction fusion is proposed. A dual-branch encoder is
designed, where the local feature extraction branch captures local spatial context information to
ensure fine-grained feature acquisition, while the global feature extraction branch obtains global
features to meet long-range dependency requirements. An interaction fusion module is developed
to effectively integrate features extracted from both branches, significantly enhancing the model’
s overall performance. In the decoder part, a context aggregation module is proposed to further
optimize multi-scale semantic feature aggregation. improving edge clarity and detail representation in the

colorization results. Extensive experimental validation on the KAIST and FLIR datasets demonstrates
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that compared to existing methods, the proposed approach achieves superior colorization quality on

both datasets, with peak signal-to-noise ratios reaching 28. 645 dB and 30. 459 dB, and structural

similarity scores of 0. 507 and 0. 725, respectively, outperforming all comparative methods. The

effectiveness and advancement of the method are thus verified. The research findings provide

valuable references for enhancing the readability and interpretability of infrared images, as well as

improving observation capabilities in night vision and harsh environments.

Keywords: infrared image colorization; fine-grained feature; long-range dependency; interactive

fusion; context aggregation
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Fig. 1 Structural diagram of the proposed algorithm
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Fig. 2 Structure of LFEB
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fE LA, Fep 1 Lo P BE R B A4 . TICC-GAN
(1 Frp &5 R, 98000, 3F— 25 10 M40 Br & 81,
TICC-GAN A= J 19 & AE €6 Ak J7 T A7 48 ™ 5 2K
X R Frp 2227 A RER BT 025
FASNEGR A5 BRI S A R BG4 —
FE 255 B Frp MZAT 55 B BUBAE FRAIK S 52 0 X A5
TRUPE B A TR 47 ek . A SRR AR A RN G R T
T EL AT P AR BT B 43 40 A0 AR B S BB 2 2
TAER .5 AREUGAER 3225 IR Frp 32
B AR Z T AR SCE A TR b DRI T
MEME O, 25 L, AR %R LFEB Al
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Table 1 Performance comparison of different methods on the

KAIST dataset

%:ii PS\R/dBT SSIM f FF]]) ¢ IlL[’I ¢
PixZpix 28.412  0.427  81.476  0.274 0

TICC-GAN  28.456 0.475 63.386  0.267 2
E2GAN 28.501 0.436 71.677  0.2721
UVCGAN 28.503 0.413 73.590  0.278 5
LKAT-GAN  28.419 0.458 82.183  0.2519
VM-UNet 28.503 0.494 95.854  0.274 6
ColorMamba  28. 594 0.486 82.475  0.2559

AL 28. 645 0.507 73.005 0.253 4

T BB A .
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F W] A SCR AR 5 AT UL ' Y R AL A A TR 5 5
7 T RAT RO A R R R AR A0 R B
A4 Ja — Bt A 2] TR E AL A A SR
9 Powe PEREMLEL LS, HE— 2D B0 AIE T HAE & THIL o8 it
7T A R .k sl AR A R SE R R W] AR SCH
RRE A BUR G 2 RE BT SCFE B YRRk R ik
(9 56 B L 7 KAIST #dia 42 A FLIR Bodls 4 19 = 7%
Wl b S T A R R AP RE .

k2 AF 7k FLIR # 4 & L6y kgt st
Table 2 Performance comparison of different methods on the

FLIR dataset
Bk Pow/dB4A S A Fep v Lipt v

Pix2pix 29. 857 0.623 61.843 0.134 7
TICC-GAN 29.992 0.648 53.508 0.115 7
E2GAN 30. 105 0.658 47.782 0.109 3
UVCGAN 28. 867 0. 569 56. 395 0.159 8
LKAT-GAN  30.463 0.725 51.762 0.087 5
VM-UNet 29.662 0. 687 53.417 0.112 2
ColorMamba  30. 148 0.719 47.932  0.102 5
A 30. 459 0.725 46.791 0.0858

T PR HOE D R A

33 JBIR T A 7 g e 1A 42 2% Oy I Y X L
g5, FTLLE M. A SCE LS E2GAN Bk L, 2
B /b T 100 71 X 10°, 5 Pix2pix B 4H L, GPU
AE G FBEAR T 0. 62X 10°, X ¥4 £ 0, A i
A AR TR @A BB Y [ B, R s T 15
BEIRAOTAFE . X AT 48 T 0L53 345 F X RRAIE H2 A i 3L
O3 T UK BT SCR G B AE i B Btk — 2B AR Ak T
2 RO RRIE I R HT80% A AR TR U T

A3 AR EAETEA A @Rk b

Table 3 Performance comparison of different methods in
computational complexity

S GPURN il

H/10° ¥ f£/10° v B /s
Pix2pix CNN 54,42 3.57 .28
TICC-GAN CNN 45, 85 3.70 .26
E2GAN Conv 27.41 4. 40 .35

0

0

0
UVCGAN CNN 67.59 11.47 0. 46
LKAT-GAN CNN-+VIT  74.19 4.81 0.39

0

0

0

Bk BL

VM-UNet Mamba 34. 62 4. 86 .17
ColorMamba Mamba 89.08 4.97 .21
A% CNN-+Mamba 16.70 2.95 .16

T BB A e .
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Fig. 6 Comparison of colorization results by different

methods on the KAIST dataset
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Fig. 7 Comparison of colorization results by different

methods on the FLIR dataset
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., UVCGAN 52/ #i T Transformer 45+ 45 2k
BG4 Jm A5 B B/ S0 Je A B AR IR, 3 3k
B AL BB TR D G A0 (N5 50 R
/&, LKAT-GAN 254 1 4 A il Transformer %514,
i I AR RN 22 RURE (5 B Al 4 L 2E B TR HE 1Y
B A B AHTEE SR B W 0B By AT A 7EAS
JE . VM-UNet fil ColorMamba B8k % Mamba %%
FREAR T2 4% B (A 76 A /D AR Y i1 Sk 40 1
D5 THATH AT IR 4R ) S X 240 S0 9 38 T AN 65 E A
MEZ T AR T LFEB 1 GFEB i 3k R
EEMEREL. WaEd IFM SLHUE BN A
RO AR B RlLA 3T T R 04k B 78 20 0 F g
R —3t LR B, FEE, 8 CAM i — 25 34 i
T2 R LR S0 CRFE R R A B 7 A i %
oAb 8 SR A 2 3 O B R AR Y R B O i W E A T
Fofh 7 o A SCHRAE A ST L 05 55 40 0 1 2 D
AR A 5 O S AR 3 A RS
AT,
2.3 HERCI®

T A T VEAG AR SR e A 2R A A AR
PEL7E FLIR £l 5 b DA 4 A 25 | il 5 A58 TR R0 i 1)
3 AT T T R SE A BT A S X E A R Y B
LIS IS T 647, AR DR 25 R A4k
2.3.1 HABEHH

Sk T4 TS0 IR R 43 3 4 A5 2 00 A RUME L AR S
TI T Rl S 5 R X3 3 4 A 4% 23 0] O UNet
g5 (iE A Baseline) ol B — 2 37 A7 PR EXT 1L .
W 4 iR, 2 g 5 25 985 45 2 UNet 2504 B, 1 fig
92T W AR R AN Y RN 4 SR — B T AR AE R
FRME, AR LFEB 8% GFEB, £ 4R fE 75 7 3 2l 4>
JRFRAE SR IR A r B AR  Ab P RRATH IR T 8043 32
AR X TR R BT WS S R R B

F o4 R A% e AR AE

Table 4 Performance evaluation of different encoders

GRS Pow/dB4A  Squ A Fep v Lipt ¥
Baseline 29.036  0.663  77.860  0.1649
LFEB 29.089  0.662  85.358  0.1566
GFEB 29.377  0.688  68.027  0.1442

AL 30.459  0.725 46.791  0.0858

T BRBE A .
K8 45 th T ASIR] 4 it 4% 72 FLIR %044 1y
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Fig. 8 Comparison of colorization results by different encoders

on the FLIR dataset
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SCUG R M AR 43 BT . 5 E A Rl SR B Concat Al
Add AT, 5 45 T AR Rl R 1 P B T
Mgk B, R, A8 T Concat F1 Add, A8 3CAF
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Table 5 Performance evaluation of different fusion modules

Wik Psw/dBY  Saut Frip ¥ Lipi ¥

Add 29. 205 0.678 92.210 0.1846
Concat 29. 786 0.706 49. 924 0.1123

AL 30. 459 0.725 46.791 0.0858

TE BB A .
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M Z R A SCHE A TFM 38 i gl & o 8 b 4 Js
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J g




220 [N .

P S 59 %

2IL5ME% Ground Truth Add Concat ARSCHLS

B9 RIFREBERTE FLIR K46 b pR (AL 45 R X L

Fig. 9 Comparison of colorization results by different fusion

modules on the FLIR dataset
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Table 6 Performance evaluation of different decoders

Bk Psw/dBA  Sgut Fem ¥ Lip v

AGM 29.512 0. 683 62.945 0.126 3

AFM 29.358 0.695 61.823 0.1433

AL 30. 459 0.725 46.791 0.0858
W AR R AE .

& 10 450 T N [R] fig it #% 7F FLIR £048 4 LY
B Abgs Xt b, ol LA . CAM 76 fiff i ok 72 v 3
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Fig. 10 Comparison of colorization results by different decoders on

the FLIR dataset
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