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A Review of Aircraft Camouflage Techniques to Reduce
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Abstract This study reviewed camouflage techniques to reduce the visual detect-ability of aircraft. Visual
camouflage can be defined as the process of making objects less visible. Aircraft visual camouflage
delays detection of the aircraft position, speed, and flight direction. Multi-tone and counter-shaded
schemes are generally adopted as camouflage patterns for close-air-support aircraft and air-superiority
aircraft, respectively. Another study showed that the monotone scheme is also efficient when the hue
and brightness of the camouflage color are controlled correctly. Active camouflage techniques for
aircraft have been studied to increase the camouflage effectiveness. In particular, counter-illumination
techniques using electroluminescence devices can minimize the difference in brightness between the
aircraft and sky background. Active camouflage techniques are expected to enhance the survivability of

low-altitude UAVs, which are vulnerable to visual detection.
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Table 1 Rotorcraft Combat Hostile Action Losses[3]

Damage type Vietnam OEF/OIF
Losses 2,066 70
Fatalities 3,065 145
Losses per
105 flight hours 1626 231
Fatalities per
105 flight hours 2412 479
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Fig. 1. Bare Metal Color[4]
(a) B-25 (b) Mig-21UB

2.2 CHM QIETHE(Multi-tone Camouflage)
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Fig. 2. Multi-tone Camouflaged RF-101[6]

Table 2. Effect of Multi-tone Camouflage[5]

Type Standard Camouflage
Intercepts Attempted 62 54
Effective Intercepts 55 30
Ineffective Intercepts 7 24
Percents Ineffective 11.3% 44.4%
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Fig. 3. Visual Interceptions in Different Distances[5]
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Fig. 4. Counter-shaded Schemes[4]
(@) F-22A  (b) Su-57

2.4 oM QIXTHE(Mono-tone Color)
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Fig. 5. Mono-tone Color Schemes[4]
(2) CH-47F (b) TR-1
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Fig. 6. Effect of Different Patterns on Perception
Speedl[11]

Fig. 7. Dazzling and Pixel Schemes[4]
(a) Su-27 (b) F/A-18E
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Fig. 9. Installation of Light Lamps for F-4[14]

3.3 Counter=illumination
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Fig. 11. Visual Stealth Experiment for a UAV using
Electro-luminescent System[21]
(a) System-off (b) System-on
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Table. 3 Comparison of Aircraft Camouflage Patterns

Camouflage .
8 Advantage Disadvantage
Patterns
. High visual
Bare metal Low drag and weight & .
detectability
X Low visual Bad for air to air
Multi-tone e -
detectability mission
Counter Good for air to air |Bad for air to surface
-shaded mission mission
Good for
Mono-tone R -
maintenance
Low visual
Dazzling/pixel o Bad for maintenance
detectability
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