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Over the last twenty years, significant progress been made in the technical development of niggibrv
equipment. There are a number of different apgresic Image intensifiers amplify ambient lighttisat it can

be presented via phosphor displays including thevabedded within night vision goggles. This tecbgyl
relies upon light from the stars or moon, as wsllfaam man-made sources, such as the backgrouht lig
generated from cities. These applications areicyly, light weight and low cost. They are sul@abor
individual soldiers using head-mounted or weaposetaattachments. However, there are disadvantdges.
instance, individuals can become dazzled and éistad when systems fail to react fast enough whey are
exposed to bright sources of light, such as thaneaf a truck. Current research on image interadibn
focuses on improving the response to longer wagghesignals, on increasing the sensitivity and catty the
noise generated during the amplification procesd an improving the presentation of images through
increasing the field of view and available resalnti

A second area of interest focuses on detectingreletagnetic radiation that is not visible to thentan eye.
Living and man-made objects tend to emit radiatfon,instance in the form of heat, that can alsaleected
and amplified. The net result is that viewers déstinguish these objects from their backgrounchauit the
need for ambient light sources. An important bieradfthese thermal imagers or infrared viewershet they
can be used in environments that would otherwideatiémage intensification systems. These incladieerse
meteorological conditions, such as mist and fog,wadl as the smoke that characterises many combat
environments. Significant improvements can be iabth by cooling the detection equipment within thes
applications; in simple terms this increases thesisgity to differences in the temperature emiasidrom
objects in a scene. However, cryogenic coolindesys increase the size, cost and complexity ofithéces.
Research is investigating ways of extending thelwtien and field of view of these systems, fortamce
through multi-spectral imaging.

A third class of night vision systems relies on whave been termed ‘active’ techniques. Rathar tely upon
emissions from the objects in a scene, these sgstenit signals that are then reflected or refrabick to the
viewer. For instance, infrared lights can be usiéttbeto mark targets or to flood objects with esiogs that
cannot be directly seen by the human eye. Howdbhese light sources can be seen through the imagin
systems mentioned in previous paragraphs. Lastersg provide a further example of active visiostems.
These emit monochromatic electro-magnetic radiatiothe visible, near infrared and short, mid andgl
wavelength infrared. They have been used, foramst, by the US Army Research, Development and
Engineering Command for range finding, target deelign, navigation between obstacles, detection of
chemical/biological clouds and to create interfesewith electro-optical sensors.

Considerable progress has been made in the milapplication of these image intensification, ince
spectral range and active imaging techniques. Wewerguably the greatest area for innovation desen in
sensor and data fusion. The aim is to help sadiembine direct night-vision observations with thgtic
overlays providing information about the speed,dirgg and potential identification of targets on fiwure
battlefield. ~ The aim is to increase the soldiesitiation awareness and to support decision making
increasingly dynamic and complex environments. rétae also a range of more specialist applicai@as
that have received considerable attention. Iniqdar, many night vision techniques are being eaéal to
support the identification of improvised explostlevices. Active vision techniques, sensor fusi@thanisms
and image intensification can all be employed trease the information that is available about @l
threat.

These technologies are being applied to addreasgerof problems that affect the military applicatof night
vision systems. Since 2001, the US Army has teganore than 50 brown out-related incidents. &lmat of
every four of these mishaps was caused by dusivthig by helicopter rotors. The strong majorifytese
incidents happened at night when night vision gegdurther restricted the crews’ peripheral visiohs we
have seen, image intensification systems will rastgtrate the debris during ‘brown outs’. Techegthat rely
on an increased spectral range can also yield diesmahere cold ground appears deceptively far atwagn
aircrew on approach to a landing zone. In consacpieghe US Army’s Sandblaster project is explotimguse



of activelaser-based radar where beams scan the ground@cebp the signals that are bounced back
to a helicopter. Other approaches rely on sensoorfi using terrain maps and triangulation between
multiple infrared images of a landing site takerthia seconds before a brown-out occurs. It resnain
to be seen whether these techniques can reliabtiepieyed to address what remains a significant
technical limitation for night operations.

Night vision technology acts as both a mission tardiiut also as a risk factor in military operasonThis can
be illustrated by their use in counter insurgenpgrations in urban environments. Patrols can hssetdevices
to coordinate their actions and provide significiattical advantages. However, ‘lessons learnadéews have
identified the problems created by this technologys mentioned, image intensification equipment safier
from wash-out effects when soldiers inadvertentlgus on strong sources of illumination. In conssge,
many units have reduced the number of search ligtdand their compounds. This can, in turn, exXzater
confrontations with the local population. Civilemwill often panic and run when patrols loom outtloé
darkness using night vision equipment. Severalesmow restrict the use of this technology inefrdly areas’
and have reverted to conventional illumination abthe perimeter of their bases.

The latest (Sept 2008) edition of the US Army’s ébafMagazine provides a further illustration of the
operational issues that complicate the applicatibmight vision technology. This contains an aatoaf a
‘near miss’ involving a four-hour airfield securitgission with two OH-58Ds using night goggles. Tdnews
had successfully performed this duty many timestgef However, on the night of the mishap one efrddios
started to malfunction; emitting a series of logdiedlch noises. The pilot filing the report could naderstand
his co-pilot or wing man. A few seconds after reaghmission airspeed and altitude, they flew ovevedl-lit
area that ‘washed out’ their goggles. The pilotcdbgs how he felt as though they were “manoeuviing a
classic accident situation” so he began to caneelniission. The combined effects of the hisshognfthe
radio and the washed-out goggles affected histgituawareness but amidst the confusion he heaidge
word ‘wires’. He immediately started a 500-fo@rgninute climb and a few moments later passed tabdu
feet over a large set of wires. This examplesiliates the complexity of interpreting operatioegberience
using night vision technology. Most operationalitaiy accidents occur while using these devickssimple
statistical terms it can, therefore, be argued ttigtit vision equipment contributes to the majoafyperational
military accidents. However, many hazardous missicould not be attempted without the assistandbesfe
devices. In other words, they act as both an enabid a risk factor in an increasing proportiomilitary
operations.

It is important, therefore, that military organisais should not be seduced by the technologicdlistpation of
new generations of night vision equipment. Tr®&tems provide significant tactical and operafitemefits.
However, they also increase the risks to many @$¢hwvho operate them. The rapid deployment oft nigion
equipment to the Gulf, for example, has been imapdid in a large numbers of incidents. Many soddier
received insufficient training to understand thmifations of their devices. In consequence, neddyi
inexpensive goggles and monocles led to significasts and delays while vehicles ranging from batthks to
tractors were retrieved and repaired. It seemikelglthat these operational problems will be elited with
the increasing use of sensor fusion techniqueshe dpplication of this technology will increaseheat than
decrease the importance of situation awarenessanyMf the proposed applications provide accessith a
wider array of information that it will still be fficult for individual soldiers to see the ‘woodrfthe trees’.



