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Introduction

Night vision technology, by definition, literally allows one to see 

in the dark. Originally developed for military use, it has provided the United 

States  with  a  strategic  military  advantage,  the  value  of  which  can  be 

measured  in  lives.  Federal  and  state  agencies  now  routinely  utilize  the 

technology for site security, surveillance as well as search and rescue. Night 

vision  equipment has  evolved  from bulky optical  instruments  in  lightweight 

goggles through the advancement of image intensification technology. 

The first thing you probably think of when you see the words 

night vision is a spy or action movie you've seen, in which someone straps on a 

pair  of  night-vision  goggles  to  find  someone  else  in  a  dark  building  on  a 

moonless night. And you may have wondered "Do those things really work? Can 

you actually see in the dark?" 

The answer is most definitely yes. With the proper night-vision 

equipment, you can see a person standing over 200 yards (183 m) away on a 

moonless,  cloudy  night!  Night  vision  can  work  in  two  very  different  ways, 

depending on the technology used. 



1 Night vision technology  was developed by the US 

defense department mainly for defense purposes, but with the development  

of technology night vision  devices are being used in day to day lives.  In this 

seminar of mine I wish to bring out the various principles  of working of 

these devices that have changed the outlook both on the warfront and in our 

common lives. Night Vision  can work in two different ways depending on the 

technology used.  1.Image enhancement-  This  works  by collecting  the tiny 

amounts of light including the lower portion  of the infrared light spectrum, 

those are present but may be  imperceptible to our eyes, and amplifying it to 

the point that we can easily  observe the image.  2:Thermal  imaging-  This 

technology operates by capturing the upper portion of the infrared light 

spectrum, which is emitted as heat by objects instead of simply reflected as 

light. Hotter objects, such as warm bodies,  emit more of this light than 

cooler objects like trees or buildings.

Image enhancement

This works by collecting the tiny amounts of light, including the lower 

portion  of  the  infrared  light  spectrum,  that  are  present  but  may  be 

imperceptible to our eyes, and amplifying it to the point that we can easily 

observe the image. 

2

3Thermal imaging  

This  technology  operates  by  capturing  the  upper  portion  of  the 

infrared light spectrum, which is emitted as heat by objects instead of simply 



reflected as light. Hotter objects, such as warm bodies, emit more of this 

light than cooler objects like trees or buildings. 

In  this  article,  you  will  learn  about  the  two  major  night-vision 

technologies. We'll  also discuss the various types of night-vision equipment 

and applications. But first, let's talk about infrared light. 

The Basics

In  order  to  understand  night  vision,  it  is  important  to  understand 

something about light. The amount of energy in a light wave is related to its 

wavelength: Shorter wavelengths have higher energy. Of visible light, violet 

has the most energy, and red has the least. Just next to the visible light 

spectrum is the infrared spectrum. 



Infrared light can be split into three categories:

 

1

2

3 Near-infrared (near-IR) 

4 Closest to visible light, near-IR has wavelengths that range from 0.7 to 1.3 

microns, or 700 billionths to 1,300 billionths of a meter. 

5
6 Mid-infrared (mid-IR) 

0Mid-IR has wavelengths ranging from 1.3 to 3 microns.  Both near-IR and 

mid-IR are used by a variety of electronic devices, including remote controls.

7  
8 Thermal-infrared (thermal-IR) 

0Occupying  the  largest  part  of  the  infrared  spectrum,  thermal-IR  has 

wavelengths ranging from 3 microns to over 30 microns. 

The key difference between thermal-IR and the other two is  that 

thermal-IR is emitted by an object instead of reflected off it. Infrared light 

is emitted by an object because of what is happening at the atomic level. 

Atoms 

Atoms are constantly in motion. They continuously vibrate, move and 

rotate.  Even the atoms that make up the chairs that we sit in are moving 

around.  Solids are actually  in  motion!  Atoms can be in  different  states of 



excitation. In other words, they can have different energies. If we apply a lot 

of energy to an atom, it can leave what is called the  ground-state energy 

level  and move to an  excited level.  The level of excitation depends on the 

amount of energy applied to the atom via heat, light or electricity. 

An atom consists of a  nucleus (containing the  protons and  neutrons) and an 

electron cloud. Think of the electrons in this cloud as circling the nucleus in 

many different orbits. Although more modern views of the atom do not depict 

discrete orbits for the electrons, it can be useful to think of these orbits as 

the different energy levels of the atom. In other words, if we apply some 

heat to an atom, we might expect that some of the electrons in the lower 

energy  orbitals  would  transition  to  higher  energy  orbitals,  moving  farther 

from the nucleus. 

Once an electron moves to a higher-energy orbit, it eventually wants 

to return to the ground state. When it does, it releases its energy as a photon 

-- a particle of light. You see atoms releasing energy as photons all the time. 

For example, when the heating element in a toaster turns bright red, the red 

color is caused by atoms excited by heat, releasing red photons. An excited 

electron has more energy than a relaxed electron, and just as the electron 

absorbed some amount of energy to reach this excited level, it can release 

this energy to return to the ground state. This emitted energy is in the form 



of photons (light energy). The photon emitted has a very specific wavelength 

(color) that depends on the state of the electron's energy when the photon is 

released. 

Anything that is alive uses energy,  and so do many inanimate items 

such as engines and rockets. Energy consumption generates heat. In turn, heat 

causes the atoms in an object to fire off photons in the thermal-infrared 

spectrum. The hotter the object, the shorter the wavelength of the infrared 

photon it releases. An object that is very hot will even begin to emit photons 

in the visible spectrum, glowing red and then moving up through orange, yellow, 

blue and eventually white. Be sure to read How Light Bulbs Work, How Lasers 

Work and How Light Works for more detailed information on light and photon 

emission.

Thermal Imaging and Image Enhancement

Here's how thermal imaging works: 
• A special lens focuses the infrared light emitted by all of the objects in 

view. 

• The focused  light  is  scanned by  a  phased  array  of  infrared-detector 

elements. The detector elements create a very detailed temperature pattern 

called  a  thermogram.  This  information  is  obtained  from  several  thousand 

points in the field of view of the detector array. 

• The thermogram created by  the detector  elements  is  translated  into 

electric impulses. 



• The impulses are sent to a signal-processing unit, a circuit board with a 

dedicated chip that translates the information from the elements into data 

for the display. 

• The signal-processing unit sends the information to the display, where it 

appears as various colors depending on the intensity of the infrared emission. 

The combination  of  all  the  impulses  from all  of  the elements  creates  the 

image. 

                                 The basic components of a thermal-imaging system

Types of Thermal Imaging Devices 

Most thermal-imaging devices scan at a rate of 30 times per second. They can 

sense temperatures ranging from -4 degrees Fahrenheit (-20 degrees Celsius) 

to 3,600 F (2,000 C),  and can normally  detect  changes in  temperature of 

about 0.4 F (0.2 C).

  

        It is quite easy to see everything during the  day.       ..but at night, you can see very little. 

                                              

  Thermal imaging lets you see again.



There are two common types of thermal-imaging devices: 
1

• Un-cooled - This is the most common type of thermal-imaging device. 

The infrared-detector elements are contained in a unit that operates 

at room temperature. This type of system is completely quiet, 

activates immediately and has the battery built right in. 

• Cryogenically cooled - More expensive and more susceptible to damage 

from rugged use, these systems have the elements sealed inside a 

container that cools them to below 32 F (zero C). The advantage of 

such a system is the incredible resolution and sensitivity that result 

from cooling the elements. Cryogenically-cooled systems can "see" a 

difference as small as 0.2 F (0.1 C) from more than 1,000 ft (300 m) 

away, which is enough to tell if a person is holding a gun at that 

distance! 

While  thermal  imaging  is  great  for  detecting  people  or  working  in 

near-absolute  darkness,  most  night-vision  equipment  uses  image-

enhancement technology. 

Image Enhancement

Image-enhancement technology is what most people think of when you 

talk about night vision.  In fact,  image-enhancement systems are normally 

called  night-vision devices  (NVDs). NVDs rely on a special tube, called an 

image-intensifier tube, to collect and amplify infrared and visible light. 



                The image-intensifier tube changes photons to electrons and back again.

Here's how image enhancement works: 

1 A conventional lens, called the objective lens, captures ambient light 

and some near-infrared light. 

2 The  gathered  light  is  sent  to  the  image-intensifier  tube.  In  most 

NVDs, the power supply for the image-intensifier tube receives power from 

two N-Cell or two "AA" batteries. The tube outputs a high voltage, about 

5,000 volts, to the image-tube components. The image-intensifier tube has a 

photocathode,  which is  used to  convert  the photons of light energy into 

electrons. 

3 As the electrons pass through the tube, similar electrons are released 

from atoms in the tube, multiplying the original number of electrons by a 

factor of thousands through the use of a microchannel plate (MCP) in the 

tube.  An  MCP is  a  tiny  glass  disc  that  has  millions  of  microscopic  holes 

(microchannels)  in  it,  made  using  fiber-optic  technology.  The  MCP  is 

contained in a vacuum and has metal electrodes on either side of the disc. 



Each channel is about 45 times longer than it is wide, and it works as an 

electron multiplier. 

When the electrons from the photo cathode hit the first electrode of 

the MCP, they are accelerated into the glass microchannels by the 5,000-V 

bursts being sent between the electrode pair. As electrons pass through the 

microchannels, they cause thousands of other electrons to be released in 

each channel using a process called cascaded secondary emission. Basically, 

the original electrons collide with the side of the channel, exciting atoms 

and causing other electrons to be released. These new electrons also collide 

with other  atoms,  creating a  chain  reaction  that results  in  thousands of 

electrons leaving the channel where only a few entered. An interesting fact 

is that the microchannels in the MCP are created at a slight angle (about a 

5-degree to 8-degree bias) to encourage electron collisions and reduce both 

ion and direct-light feedback from the phosphors on the output side.

1 At the end of the image-intensifier tube, the electrons hit a screen 

coated with phosphors. These electrons maintain their position in relation to 

the channel they passed through, which provides a perfect image since the 

electrons stay in the same alignment as the original photons. The energy of 

the electrons causes the phosphors to reach an excited state and release 

photons. 

                              Night-vision images are known for their eerie green tint



These phosphors create the green image on the screen that has come to 

characterize night vision 

1 The green phosphor image is viewed through another lens, called the 

ocular lens, which allows you to magnify and focus the image. The NVD may 

be connected to an electronic display, such as a monitor, or the image may be 

viewed directly through the ocular lens. 

Generations
Generation 0

The earliest (1950's) night vision products were based on image 

conversion, rather than intensification. They required a source of invisible 

infrared (IR) light mounted on or near the device to illuminate the target 

area. 

Generation 1

The "starlight scopes" of the 1960's (Vietnam Era) have three image 

intensifier  tubes  connected  in  a  series.  These  systems  are  larger  and 

heavier than Gen 2 and Gen 3. The Gen 1 image is clear at the center but 

may  be  distorted  around  the  edges.  (Low-cost  Gen  1  imports  are  often 

mislabeled as a higher generation. 



Figure 1 illustrates first-generation night vision. [Not a great topic sentence 

but it does has the advantage of calling attention to the figure.] Incoming 

light is collimated by fiber optic plates before impacting a photocathode t 

which  releases  electrons,  which  in  turn  impact  a  phosphor  screen.  The 

excited screen emits green light into a second fiber optic plate, and the 

process is repeated. The complete process is repeated three times providing 

an overall gain of 10,000.

Generation 2

The  micro  channel  plate  (MCP)  electron  multiplier  prompted  Gen  2 

development in the 1970s. The "gain" provided by the MCP eliminated the 

need for back-to-back tubes - thereby improving size and image quality. The 

MCP enabled development of hand held and helmet mounted goggles. 

Second-generation  image  intensification  significantly  increased  gain 

and resolution by employing a microchannel plate. Figure 2 depicts the basic 

configuration.  [These  two  sentences  could  have  been  combined:  "Figure2 

depicts how second-generation image ...  plate."]  The microchannel plate is 

composed of several million microscopic hollow glass channels fused into a 

disk. Each channel, approximately 0.0125 mm in diameter, is coated with a 

special  semiconductor  which  easily  liberates  electrons.  A  single  electron 

entering  a  channel  initiates  an  avalanche  process  of  secondary  emission, 

under influence of an applied voltage, freeing hundreds of electrons. These 

electrons, effectively collimated by the channel, increase the resolution of 

the device. With additional electron optics, details as fine as 0.025 mm can 

be realized (half the diameter of a human hair). 



Current image intensifiers incorporate their predecessor's resolution 

with additional light amplification. The multialkali photocathode is replaced 

with  a  gallium  arsenide  photocathode;  this  extends  the  wavelength 

sensitivity  of  the  detector  into  the  near  infrared.  The  moon  and  stars 

provide light in these wavelengths,  which boosts the effectively available 

light by approximately 30%, bringing the total gain of the system to around 

30,000. 

[No topic sentence. Indeed one might have moved this material to the front 

in a more dramatic way, perhaps by calling attention to the movie `Silence of 

the  Lambs.']  slight  green  tint  similar  to  some  sunglasses.  The  apparent 

lighting of the landscape on a dark night is comparable to what the unaided 

eye would see on a clear winter night with fresh snow on the ground and a 

full moon. 

Generation 3

Two major advancements characterized development of Gen 3 in the 

late 1970s and early 1980s: the gallium arsenide (GaAs) photocathode and 

the ion-barrier film on the MCP. The GaAs photocathode enabled detection 



of  objects  at  greater  distances  under  much  darker  conditions.  The  ion-

barrier film increased the operational life of the tube from 2000 hours (Gen 

2)  to  10,000  (Gen  3),  as  demonstrated  by  actual  testing  and  not 

extrapolation. 

Generation 4 

For a good explanation of this commonly misunderstood advancement in 

night vision technology. 

When  discussing  night  vision  technology,  you  also  may  hear  the  term 

"Omnibus" or "OMNI". The U.S. Army procures night vision devices through 

multi-year/multi-product contracts referred to as "Omnibus" - abbreviated 

as "OMNI". For each successive OMNI contract, ITT has provided Gen 3 

devices with increasingly higher performance. ( See range detection chart 

directly below) Therefore, Gen 3 devices may be further defined as OMNI 

3, 4, 5, etc. Current Omnibus contract as of 2006 is OMNI 7. 

If you're using night vision to find a lost person in the woods, to locate 

boats or buoys on the water, or to stargaze into the wilderness, you need 

Generation 3 because it creates the best images when there is very little 

ambient light. Generation 2 may be the choice in situations with higher levels 

of ambient light.



KEY GENERATION DEVELOPMENTS: 

GENERATION 1 (Developed in 1960's)

• Vacuum Tube Technology 

• Full Moon Operation 

• Amplification: 1,000 

• Operating Life: 2,000 Hours 

GENERATION 2 (Developed in 1970's)

• First Micro channel Plate (MCP) Application 

• One-Quarter Moon Operation 

• Amplification: 20,000 

• Operating Life: 2,500 Hours 

GENERATION 2+ (1970s) 

• Development increased image tube bias voltage to improve gain. 

• Additionally, a glass faceplate was added to improve resolution. 

GENERATION 3 (Developed in 1990's)

• Improved MCP & Photocathode 

• Starlight Operation 

• Amplification: 40,000 

• Operating Life: 10,000 Hour 

 GENERATION 3 Enhanced (2000's)

• Improvements in the photocathode and MCP resulted in increased gain and 

resolution. 



Characteristics of Night Vision 

Using intensified night vision is different from using regular binoculars 

and/or your own eyes. Below are some of the aspects of night vision that you 

should  be  aware  of  when you  are  using  an  image  intensified  night  vision 

system. 

Textures, Light and Dark
 

Objects that appear light during the day but have a dull surface may 

appear darker,  through the night vision  unit,  than objects  that are dark 

during the day but have a highly reflective surface. For example, a shinny 

dark colored jacket may appear brighter than a light colored jacket with a 

dull surface. 

Depth Perception 

Night vision does not present normal depth perception. 

Fog and Rain 

Night vision is very responsive to reflective ambient light; therefore, 

the light reflecting off of fog or heavy rain causes much more light to go 

toward the night vision unit and may degrade its performance. 

Honeycomb
 
This is a faint hexagonal pattern which is the result of the manufacturing 
process. 



Black Spots 

A  few  black  spots  throughout  the  image  area  are  also  inherent 

characteristics  of  all  night  vision  technology.  These  spots  will  remain 

constant and should not increase in size or number. See example below of an 

image with black spots. 

*  Do  not  be  concerned  if  you  see  this  feature-it  is  an  inherent 

characteristic  found  in  light  amplification  night  vision  systems  that 

incorporate a microchannel plate in the intensifier

Equipment and Applications
 

Night-vision equipment can be split into three broad categories: 

 Scopes 

Normally handheld or mounted on a weapon, scopes are monocular (one 

eye-piece). Since scopes are handheld, not worn like goggles, they are good 

for when you want to get a better look at a specific object and then return 

to normal viewing conditions. 



 Goggles

While goggles can be handheld, they are most often worn on the head. 

Goggles are binocular (two eye-pieces) and may have a single lens or stereo 

lens, depending on the model.  Goggles are excellent for constant viewing, 

such as moving around in a dark building. 

 Cameras 

Cameras with night-vision technology can send the image to a monitor 

for display or to a VCR for recording. When night-vision capability is desired 

in a permanent location, such as on a building or as part of the equipment in a 



helicopter,  cameras  are  used.  Many of  the newer  camcorders  have night 

vision built right in. 

Applications 

Common applications for night vision include: 

• Military 

• Law enforcement 

• Hunting 

• Wildlife observation 

• Surveillance 

• Security 

• Navigation 

• Hidden-object detection 

• Entertainment 

The original  purpose of night vision was to locate enemy targets at 

night. It is still used extensively by the military for that purpose, as well as 

for navigation, surveillance and targeting. Police and security often use both 

thermal-  imaging  and  image-enhancement  technology,  particularly  for 

surveillance. Hunters and nature enthusiasts use NVDs to maneuver through 

the woods at night. 

Detectives and private investigators use night vision to watch people 

they  are  assigned  to  track.  Many  businesses  have  permanently-mounted 

cameras equipped with night vision to monitor the surroundings. 

A really amazing ability of thermal imaging is that it reveals whether an area 

has been disturbed -- it can show that the ground has been dug up to bury 



something,  even  if  there  is  no  obvious  sign  to  the  naked  eye.  Law 

enforcement has used this to discover items that have been hidden by 

criminals, including money, drugs and bodies. Also, recent changes to areas 

such  as  walls  can  be  seen  using  thermal  imaging,  which  has  provided 

important clues in several cases.

Many people are beginning to discover the unique world that can be 

found after darkness falls. If you're out camping or hunting a lot, chances 

are that night-vision devices can be useful to you -- just be sure to get the 

right type for your needs.

Early Attempts at Night Vision Technology 



Military tacticians  throughout  history  have seen  the  advantages  of 

being able to maneuver effectively under the cover of darkness. Historically, 

maneuvering  large  armies  at  night  carried  such  risks  that  it  was  rarely 

attempted. During WW II, the United States, Britain, and Germany worked 

to  develop  rudimentary  night  vision  technology.  For  example,  a  useful 

infrared sniper scope that used near-infrared cathodes coupled to visible 

phosphors to provide a near-infrared image converter was fielded. A small 

number, perhaps 300 Sniperscopes, were shipped to the Pacific sometime in 

1945, but received very little use. Their range was less than 100 yards, and 

they  were  used  mainly  for  perimeter  defense.  However  this  device  had 

several  disadvantages.  The  infrared  sniper  scope  required  an  active  IR 

searchlight that was so large it had to be mounted on a flatbed truck. This 

active IR searchlight could be detected by any enemy soldier equipped with 

similar  equipment.  The  rifle-mounted  scope  also  required  cumbersome 

batteries and provided limited range.  However,  the infrared sniper scope 

showed that night vision technology was on the 

horizon.  Military  leaders  immediately  saw  many  uses  for  this  technology 

beyond sniping at the enemy under cover of darkness. An army equipped with 

night vision goggles, helmets, and weapons sights would be able to operate 

24 hours a day. The Army Corps of Engineers, for example, would be able to 

build bridges and repair roads at night providing a measure of safety from 

airborne attack. The next challenge in night vision technology would be the 

development of passive systems that did not require IR searchlights that 

might give away a soldier's position to the enemy.



The Prescription

1. Manoeuvre 

In  order  for  infantry  sub-units  to  move  and  fight  at  night,  every 

soldier  requires  some  type  of  NVD.  These  devices  allow  the  soldier  to 

engage targets at the maximum range of his personal weapon and manoeuvre 

across the battlefield with good situational awareness. 

The infantry needs to replace all  of their  current Gen-2 and older 

Gen-3  NVD’s  with  the  far  superior  Gen-3  Omni-5  models.  The  authors 

suggest that the minimum number required by dismounted infantry sections 

is one set of NVG’s per fire team. With these, the sect will be able to move 

at night as it does in the day. However, as noted earlier, in order to take full 

advantage of the technology,  leaders  and soldiers  must wear them at all 

times.  While  the  initial  training  will  be  difficult  and  resisted  by  some 

soldiers, the benefits will soon become clear to leaders. 

NVG’s should have the ability to be mounted to the helmet and flip up in the 

same manner as an aviator’s or the US Army's PVS-7Ds. The LAV crew comd 

requires NVG’s in addition to the gunner’s thermal sight to enable him to 

operate  with  his  head  outside  of  the  turret.  This  would  increase  his 

peripheral  vision  capabilities  and  assist  him  in  maintaining  situational 



awareness; both of these would be lost if he remained inside the turret and 

focused on the thermal sight. 

A  possible  alternative  to  the  AN/PVS-7D  is  the  AN/PVS-14.  This 

monocular’s flexibility is unsurpassed in that it can be used as a hand-held, 

helmet-mounted or weapon-mounted NVD. It is currently being issued to US 

Ranger battalions. Its great advantage is that in helmet-mounted mode it 

leaves one eye unrestricted to allow for increased situational awareness. 

An added piece of available equipment to be considered for limited 

purchase is the afocal magnifier lens that can be attached to PVS-7D Gen-3 

Omni-5 NVGs or PVS-14. It would be useful for soldiers who require long-

range  observation  capabilities  (such  as  pl  comds)  who  do  not  necessarily 

require a weapon sight. It is especially worthy of consideration because of 

its relative low procurement cost. 

With a PVS-7D (NVG) and one of these afocal lenses, the user gains dual 

NVD capability; he can move at night using the NVGs and then attach the 

afocal lens (to be used like conventional hand-held binoculars) upon reaching 

a fixed position. US sniper teams have found this combination indispensable. 

Such a pairing would also be useful for OP’s 

2. Firepower 

Seeing is not enough; soldiers must also be able to hit and kill a target. 

Canadian infantry units do not have the ability to effectively engage targets 

at night without illumination. The only way to gain this capability is by using 



NVG’s coupled with an IR pointing device (such as the PAQ-4C) or by using a 

weapon night sight such as the British-made Kite sight. 

The PAQ-4C (called "Pack – 4" by US forces) is the latest and improved 

version  of the PAQ-4B,  and currently  in  use by Canadians  deployed with 

KFOR/SFOR. The AN/PAQ-4C is an infared weapon aiming light that allows 

the soldier to aim his weapon while still using NVG’s. The IR light that is 

projected from this device is invisible to the naked eye; however, the light 

can  easily  be  seen  when  using  image  intensification  devices.  The  light 

provides  a  rapid,  accurate aiming  point  from which to  engage targets  at 

night. 

With their longer ranges, the C-9 LMG and C-6 GPMG require a night 

sight with a corresponding range capability. One option is to employ a night 

sight such as the Gen-3 Kite or Maxikite sight (which is also being employed 

by Canadian Forces in KFOR/SFOR). This will allow the C-9 and C-6 gunners 

to engage targets out to 600m. With the Kite sight the sect would also gain 

greater depth in their ability to observe of the battlefield going beyond the 

range of their NVGs. 

FIBUA and certain other operations require special considerations and 

equipment. For a number of years special and police forces have employed 

weapon-mounted white light devices in FIBUA-type operations. In addition 

to allowing rapid target acquisition, white light has the advantage of blinding 

image intensification equipment. It can also temporarily dazzle and disorient 

an enemy with  unprotected eyesight  –  even  in  daylight  or  lighted rooms. 

SureFire  lights  In  addition  to  optical  NVD’s  there  are  pyrotechnic  IR 



illumination  devices.  These  include  Para  flares,  illumination  rounds,  pen 

flares, and trip flares. To the naked eye, these have the same brightness as 

a burning match; however, through NVD’s, they "light up the sky." The US 

Army employs them and we should too. 

All  of these equipment choices beg the question "what is the right 

mix?" The answer is not universal  and depends on the operation at hand. 

However, it is suggested that the scale of issue for the C-9 and C-6 should 

be Gen-3 Kite/Maxikite sights. Riflemen should be equipped with NVGs and 

PAQ-4C’s.  When it is desirable to mount the Kite sights on the C-7s for 

pinpoint  accuracy,  the  C-9  gunners  would  utilize  the  NVG  and  PAQ-4C 

combination  (this  is  not necessarily  a  compromise  for  the latter  since  it 

would  reduce  washout  from muzzle  flash).  Thus,  comds would  allot  night 

vision equipment based on the tasks for his sub-unit. It is clear that other 

forces similar in size and composition to our, reflect this same concern for 

adequate NVD’s. 

3. Command and Control 

Commanding dismounted infantry during normal daylight operations is 

an intricate task; to attempt the same during reduced visibility operations is 

infinitely more challenging. Even after NVD’s are obtained, there must be a 

means  for  leaders  to  guarantee  control  and  thus  reduce  the  risk  of 

fratricide. 

The  most  important  infantry  night  command  aid  is  the  Ground 

Commander's Pointer (GCP). This device is an IR laser with a range of 8 km+. 



It allows comds to direct soldiers equipped with NVD’s by indicating both 

targets and boundaries. For example, a pl comd could indicate trenches to 

his  sect  comds  and  the  OC,  subsequently  giving  his  arcs  for  the 

consolidation.  Recce  Pl  could  then  mark  depth  objectives  for  attack 

helicopters. 

The  GCP-1  comes  in  two  versions:  the  GCP-1/2A  (50mW)  and  the 

longer range GCP-1/2B (100mW). The GCP-1’s are hand held, and the GCP-2’s 

can be mounted on a weapon. If the GCP-2A/B are employed, the PAQ-4C is 

not required. 

Soldiers and comds must have a means to establish positive combat 

identification at night in order to prevent fratricide; "Warrior Glotape" is a 

very inexpensive solution. To the naked eye, it appears as black duct tape in 

both finish and texture. When illuminated by normal visible light it exhibits 

no special  reflective  characteristics.  However,  when illuminated by an IR 

source  (for  example,  GCP’s,  PAQ-4C’s,  or  LAV-3  IR  spotlights)  the  tape 

glows brightly. "Warrior Glotape" could be placed on the back of a soldier’s 

helmet and on the forestock of his  weapon.  An obvious  criticism of this 

system is that NVD equipped enemy forces would also see our forces during 

IR illumination. This is true; however, illumination by comds would take place 

only seconds before engagement as a final confirmation of identity. Thus, 

the safeguard against fratricide far outweighs the risk of detection. 

The Phoenix IR beacon is a longer-range device that should be used in 

addition to glow tape.  The IR beacon -  when activated - emits a strobe, 

which  can  only  be detected  by  NVD’s.  The  programmable  nature of  this 



device means it lends itself to marking different friendly locations during 

the conduct of patrols, link up operations, and other night operations. It can 

be  also  be  used  to  mark  vehicles,  routes,  attack  positions,  rolling 

replenishments, and landing zones. 

The problem of control and identification remains during the use of 

thermal sights, so an item to meet this requirement needs investigation. It 

must be remembered that thermal sights prevent one from seeing visible 

white light or IR light sources, such as chem lights. Thermal panel markers 

are a useful and cost-effective solution. They will assist in the marking of a 

variety of operationally  significant  locations  (such as identifying  obstacle 

breach sites for LAV-3 drivers using thermal viewers) and help to prevent 

fratricide. The Thermal Identification Panel (TIP - manufactured by NVEC) 

is  a  thermal  reflective  marker designed for use with thermal  sights and 

viewers. TIPs work by showing the contrast between their  cold spots  and 

the warmer background temperature.



CONCLUSION

It  will  be  useful  to  address  this  problem  by  examining  the  three 

following combat functions: manoeuvre, fire power and command. All three 

of these are affected by the shortfalls that exist in our NVD stores. It is 

important to keep in mind, however, that more equipment alone is not the 

solution to all of our problems. The correct attitude of individual soldiers 

about the employment of NVD’s must also be guaranteed; it is unacceptable 

to see night vision goggles (NVG’s) dangling around soldiers’ necks instead of 

being mounted to a head harness or helmet. The optimistic news is that one 

estimate shows an entire battalion could be outfitted with the ability to 

"own the night" for less than two million dollars (roughly the price of one 

LAV-3). 
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