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Visibility with Different Location and Projection Angle of Light
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Abstract The operators' visibility of underwater construction equipments plays a key role for safe and efficient
construction. The visibility can be limited within 30cm in the West Sea of South Korea where water is
considerably turbid. This paper investigates the appropriate location and projection angle of light to be used for
construction equipments using model tests. It was discovered that visibility was obtained when the light was
located near the target objects with a projection angle of 45°.
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[Table 1] Best colors for visibility under different illumination [3]

Visibility Illumination

Best Colors

natural illumination

murky, turbid water of

fluorescent yellow, orange, and red

regular yellow, orange, and white

low visibility incandescent illumination

fluorescent and regular yellow, orange, red and white

(rivers, harbors, etc.)

mecury light source

fluorescent yellow-green and yellow-orange

regular yellow and white

natural illumination
moderately turbid water
(sounds, bays, coastal

any fluorescent in the yellows, oranges, and reds

regular yellow, orange, and white

water)
mecury light source

fluorescent yellow-green and yellow-orange

regular yellow and white

any type of illumination

fluorescent paints are suppior

natural illumination

clear water (southern

fluorescent paints

regular yellow, orange, and white

water, deep water

offshore, etc.) incandescent illumination

fluorescent paints

regular yellow, orange, red and white

mecury light source

flourescent paints

regular yellow and white
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[Fig. 1] a) Disk with infrared radiation & LED light, and underwater camera, b) target tetrapod
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[Fig. 2] a) Image displaying and data storage system, b) turbidity meter
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[Fig. 31 Schematic view of test set-up for model test
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[Fig. 4] Turbidity variation with time
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[Table 2] The light location and project angle per each case
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[Table 3] The visibility ranges for each case at different turbidity

Turbidity
2.08 NTU 3.84 NTU 5.49 NTU 7.25 NTU
Case Visibility (m) Case Visibility (m) Case Visibility (m) Case Visibility (m)
1 3.58 1 2.93 1 1.80 1 1.51%
2 3.76 2 3.50% 2 2.08* 2 1.55*
3 3.91* 3 2.66 3 1.81 3 1.56*
4 3.61 4 2.01 4 1.55 4 1.23
5 3.73 5 1.96 5 1.46 5 1.24
6 3.97* 6 1.86 6 1.34 6 1.11
Turbidity
8.60 NTU 9.54 NTU 11.22 NTU 13.76 NTU
Case Visibility (m) Case Visibility (m) Case Visibility (m) Case Visibility (m)
1 1.27 1 1.03* 1 0.86* 1 0.51
2 1.33% 2 NG** 2 NG 2 NG
3 1.31% 3 1.08* 3 0.83* 3 0.64*
4 0.97 4 0.93 4 0.80* 4 0.57
5 1.01 5 0.97 5 0.78 5 0.65*
6 0.94 6 0.72 6 0.62 6 0.51
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