




Part 1 in a Series on Underwater Light 

backscattered light is shorter than the image light travel path. 11ris 
is due to the selective color filtration effects of water, with the red 
light contributing more to backscatter than to the useful part of the 
image. A blue-green filter on the camera may also reduce 
backscatter and improve contrast rendition. 

Some improvement can be achieved by reducing illumination 
levels in close, while increasing them farther out 11ris will reduce 
common volume scattering when viewing at a distance, and yet 
still provide enough illumination for close in viewing. 11ris is a 
common situation where the beam characteristics of diffuse 
reflectors perform well. Performance can be improved if a mini­
mum viewing distance can be established (Figure 1 ). A lighting 
system using luminaires that produce beams with sharp edge fall 
offs can be highly optimized to work at, and somewhat beyond, 
this minimum distance. The advantages of an optimized lighting 
system become greater as distance and water murkiness increases. 
Note the differences in the common volume between the three 
different lighting arrangements shown in Figure 1. In reality, the 
beam edges shown are not as sharp as shown, especially with the 
wide flood diffuse reflectors. 

One design approach is to install a single system of wide flood 
lamps mounted on either side of the camera(s) at the front of the 
vehicle. On larger vehicles this same lighting system may also be 
used with a SIT or ICCD camera for longer range imaging. The 
entire area in front of the vehicle is flooded with a relatively low 
level of light that provides illumination in most directions. 11ris 
type of lighting system can provide good illumination in front of 
an underwater vehicle at a distance about equal to lamp spacing, 
and may permit viewing all the way up to the camera port. If no 
minimum viewing distance can be defined and close up viewing 
is a requirement, then only slight optimization can be achieved 
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with a single lighting system. Such lighting systems perform 
poorly at a distance, or even at moderate ranges in murky water. 

If a range of viewing distances must be accommodated, the 
recommended approach is to install two lighting systems, one 
optimized for close range, the other for more distant imaging. On 
pan and tilt systems, the lights should follow the camera if possi­
ble. 11ris allows the use of much more highly controlled lights, 
and provides a higher level of scene illumination in the direction 
that the camera is pointing. Good camera to light separation is 
usually difficult to maintain using a single pan and tilt unit, and 
this approach is only advantageous for very close range viewing, 
unless a second paired unit is available for the lights. A variation 
on this theme would be to swivel lights on either side of the cam­
era as the viewing distance changes, varying the intersection point 
to suit the minimum viewing distance for the subject. 

In some applications, such as pipeline inspection cameras, it is 
necessary to integrate the light source, typically LEDs, into the 
same housing as the video camera module. 11ris size reduction 
comes at the expense of both sub-optimal reflector design and 
increased common volume scattering. A hot spot free, uniform 
beam with a sharp cut off at the beam edge is difficult to achieve 
efficiently in small pressure-resistant enclosures, exacerbating the 
common volume scattering problem. 

Conclusion 
Placement geometry of underwater lights with respect to the 

irnager is a crucial element of illumination design for underwater 
vehicles. 

Part 2 in this series will feature an article on "Underwater 
Light Reflector Design". For more information, visit the DeepSea 
Power & Light Web site at www.deepsea.com. 
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