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Study on Color Mapping for MWIR and LWIR Image Fusion
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Abstract: The intensities of MWIR and LWIR imaging for a specific target or scene differ greatly from each
other. Thus, it is difficult to achieve better results in gray fusion. However, color fusion can solve this
problem effectively. This study improved two classical color fusion algorithms by combining the features of
MWIR and LWIR imaging. The fusion decision was optimized by introducing the corresponding resolution

evaluation mechanism. The experimental results verify the effectiveness of the improved algorithm.
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Table 1 Dual-band mixed color sample

Method MWIR LWIR
Color pair 1 Cyan(RGB 0%, 100%, 100%) Red(RGB 100%, 0%, 0%)
Color pair 2 Light blue(RGB 0%, 50%, 100%) Orange(RGB 100%, 50%, 0%)
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Table 2 Improved dual-band mixed color sample

Method MWIR

LWIR

Color pair 3

Light blue (RGB 0%, x, 100%)

Orange (RGB 100%, y, 0%)

Bl1 G JERRN (. PRLsh: A Kaih

Fig.1 Scenario one: shell launching (Left: MWIR, Right: LWIR)
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K2 Yos— Toet Bk thfile (Fi: JFEVE: . Toet ki, A5 ASCHEHE )
Fig.2 False color fusion of scenario one by Toet
(Left: original algorithm, Middle: the improved algorithm, Right: improved algorithm in this paper)

K3 35— Schreer EANE RS (£ Color pair 1; #: Color pair 2; #5: Color pair 3)
Fig.3 Complementary color fusion of scenario one by Schreer
(Left: Color pair 1, Middle: Color pair 2, Right: Color pair 3)
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Fig.4 Scenario two: building (Left: MWIR, Right: LWIR)
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Fig.5 False color fusion of scenario two by Toet

(Left: original algorithm, Middle: the improved algorithm, Right: improved algorithm in this paper)
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Kl 6 Schreer FLAMNERI4 (4. Color pair 1; H: Color pair 2; #5: Color pair 3)
Fig.6 Complementary color fusion of scenario two by Schreer (Left: Color pair 1, Middle: Color pair 2, Right: Color pair 3)
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Fig.7 Scenario three: construction site (Left: MWIR, Right: LWIR)

K8 m=ToetREORE (F. JREE: . Toet ubH: £ AHUHEELR)
Fig.8 False color fusion of scenario three by Toet

(Left: original algorithm, Middle: the improved algorithm, Right: improved algorithm in this paper)

K9 5= Schreer FEMELA (/2. Color pair 1; #1: Color pair2; #4i: Color pair 3)
Fig.9 Complementary color fusion of scenario three by Schreer
(Left: Color pair 1, Middle: Color pair 2, Right: Color pair 3)
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Table 3 Evaluation of fusion performance

Fusion method

Scenario
Toet Improved Toet Improved in this paper Color pair 1 Color pair 2 Color pair 3
Scenario one 5.5698 5.6802 6.5188 5.9826 6.2842 6.3172
Scenario two 5.9304 7.2398 7.2662 7.1517 7.1474 7.1574
Scenario three 4.9849 6.1129 6.1171 5.9364 6.0673 6.0851
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