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PRI NCI PLES OF NI GHT VI SI ON

1. ANATOMY AND PHYSI OLOGY OF THE EYE

a. Parts of the Eye. The eye is simlar to a camera. The
cornea, lens, and iris conbination gathers and controls the
amount of light allowed to enter the retina.

(1) The cornea is a transparent tissue covering the front
of the eye nmuch as a watch crystal covers a watch. (Contact
| enses are fitted over the cornea.)

(2) The iris is a thin circular curtain which is the
colored part of the eye. A person's eye col or depends on the
amount of pignent in the iris; |light blue has the | east anpunt
and dark brown has the npst.

(3) The pupil is a hole in the center of the iris. It is
bl ack because the inside of the eye is dark. The size varies
with the anmount of |ight entering the eye, i.e., it gets smaller

with increased |ight.

(4) The lens is a transparent, sem soft material about
one-half the size of a dine. It can change shape to focus on
objects at different distances fromthe eye.

(5) The retinais the lining at the back of the eye where
the image is formed. It consists of rod cells which see black
and white and cone cells which see colors. The picture seen by
the retina is sent to the brain along the optic nerve.

b. Light enters your eye through the pupil. The anmount of
light entering the eye is controlled by the iris. The |ight
passes through the I ens which focuses it onto the retina at the
back of the eye. The picture seen by the retina is upside down
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whi ch the brain turns right way up. The brain gets a slightly
di fferent picture fromeach eye and usually conbines themto
make one picture.

c. Types of Vision. There are three types of vision. Each
type requires different sensory preceptors for identification of
an i mage.

(1) Photopic vision. Photopic vision is experienced
during daylight hours or when a high level of artificial |ight
exi sts. Under these conditions, sight is achieved primarily by
the cones, especially those concentrated in the fovea. Due to
the high light condition, rod cells are bl eached out and becone
| ess effective. Sharp imge interpretation (fine resolution of
detail) and color vision are characteristic of photopic vision.
Under these conditions, objects are detected with peripheral
vision but are viewed primarily with central (foveal) vision.

(2) Mesopic vision. Mesopic vision is experienced at
dawn, dusk, and during period of md-light levels. Vision is
achi eved by a conbination of both rods and cones. Visual
activity steadily decreases as the available |ight decreases. A
reduction in color vision occurs as the |ight |evel decreases
and the cones becone |ess effective. Due to gradual |oss of
cone sensitivity, greater enphasis should be placed upon off-
center vision and scanning for detection of objects.

(3) Scotopic vision. Scotopic vision is experienced when
a lowlevel light condition exists. Cone cells becone
i neffective causing poor resolution of detail. Visual acuity
decreases to 20/200 or less and total | oss of cone sensitivity.
Viewi ng of objects must be acconplished by off-center view ng
and scanning. The natural reflex of |looking directly at an
obj ect nust be reoriented by night vision training. The use of
scotopi c vision demands a searching novenent of the eyes to
| ocate an object, and small eye novenent to keep the objects in
sight. A characteristic of this type of vision is that a dim
i mge nmay fade away if your eyes are held stationary for nore
than a few seconds.

d. Visual Problens Affecting Night Vision. There are two
deficiencies which may become nore apparent at night.
(1) Presbyopia. This deficiency commnly occurs in
i ndi vidual s over 40 years of age. It is due to hardening of the
l ens and involves a |loss of the eye's ability to focus diverging
light rays from near objects. As a result, there is a decrease
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in light transm ssion fromthe lens to the retina and an
increase in light scattering or glare. As presbyopia increases,
i nstruments, maps, and checklists becone nore difficult to read,
especially in the red light. This difficulty can be corrected
with certain types of bifocal |enses which conpensate for this
condi ti on.

(2) Night myopia. At night, the spectrum of avail able
| i ght changes so that the blue wavel engths of |ight are
dom nant. Because of this condition, a person who is slightly
nearsi ghted (nyopic) will find it hard to see at night which
could result in blurred vision. Special |enses can be
prescribed to correct nyopia. Astigmatismis an irregularity of

the eye which produces an out-of-focus condition. |If, for
exanpl e, you focus on power poles (vertical), the wires
(horizontal) will be out of focus in nost cases. The typical

prescription for glasses is witten show ng three nunbers in
each eye. The first number is the spherical portion of the
prescription which can be conpensated for by night vision
goggl es (NVG, the second nunber is the astigmatismin degrees,
and the third nunber is the axis of the astignmatismin degrees.

e. Differences Between Day and Ni ght Vi sion

(1) Color. One of the ways that night vision differs
fromday vision is in color vision. As light |evels decrease,
the eye shift from photopic vision (cones) to scotopic vision
(rods). Wth this shift, the eye becones | ess sensitive to the
red end of the spectrum and nore sensitive to the blue parts of
the spectrum Color prescription is not possible with the rods.
Col ors of non-1lighted objects cannot be determ ned at night

under very low light conditions. |t is possible to distinguish
bet ween |ight and dark colors at night only in terns of the
bri ghtness of reflected light. If, however, the brightness of a

color is above the threshold for cone vision, the color can be
seen.

(2) Detail. Perception of fine detail is inportant at
night. Under conditions of low light, visual acuity is greatly
reduced. At 0.1 footcandle (level of full noonlight), acuity
is one-seventh as good as it is in average daylight. Therefore,
obj ects nust be rather large or nearby to be seen at night.
| dentification at night nmust depend on the perception of
generalized contours and outlines, and not on snall
di stingui shing features.



(3) Retinal sensitivity. Another inportant distinction
bet ween night vision and day vision is the difference in the
sensitivity of various parts of the retina under these two
condi tions.

(a) The central part of the eye is not sensitive to
starlight levels. During darkness or with | owI|evel I|ight,
central vision becones |less effective and a relative blind spot
(5 to 10 degrees wi de) develops. This result fromthe
concentration of cones in the area immedi ately surrounding the
fovea of the retina.

(b) Since the central fields of vision for each eye
are laid over each other for binocular vision, a night blind
spot occurs during periods of lowlevel illumnation. |If an
object is viewed directly, it may not be detected due to this
blind spot.

(c) Because of the central blind spot, as distance
i ncreases, larger and larger objects will be nmssed. To see
things clearly at night, use off-center vision and scanning
t echni ques.

2. TARGET DETECTION. Wth 20/20 vision, detection of a target
depends on several factors including:

a. target size and distance (relative target size),
b. overall brightness (|l um nance),

c. brightness and color contrast between target and
backgr ound,

d. location of eye focus, and the
e. angle between the central visual axis and target.

3. DARK ADAPTATI ON. Dark adaptation is the process by which
your eyes increase their sensitivity to low light |evels.
Peopl e adapt to darkness to varying degrees at different rates.
During the first 30 m nutes, the sensitivity of the eye

i ncreases roughly 10,000-fold, with little further increase
after that tinme.

a. Going suddenly frombright |light into darkness is a
conmon occurrence. For exanple, you experience this when you
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enter a novie theater during the day or |leave a brightly lit
roomat night. |In both cases, the sensations are the sane. At
first you see very little, if anything. After several m nutes,
you see dimfornms and very large outlines. As tinme goes by nore
details of the surroundi ngs become apparent.

b. The lower the level of light, the nore rapidly you
conpl ete dark adaptation. For exanple, it would require | ess
time to conpletely adapt to darkness after being exposed to a
dark theater than after being exposed to the brightness of day.

c. Maximum dark adaptation is reached in about 30 to 45
m nutes under mnimal lighting conditions. |f a dark-adapted
eye i s exposed to a bright light, the sensitivity of that eye is
tenporarily inpaired. The anount of inpairnment depends on the
intensity and duration of the exposure. Exposure to a flare or
lighting may seriously inpair your night vision; recovery to
dark adaptation could take from5 to 45 mnutes in continued
dar kness.

d. Night vision goggles affect dark adaptation. [|If you
adapt to darkness before donning the goggles and renove themin
a darkened environnent you can expect to regain full dark
adaptation in 2 to 10 m nutes.

4. N GHT VI SI ON SCANNI NG TECHNI QUES

a. Dark adaptation is only the first step toward maxim zi ng
your ability to see at night. Applying night vision techniques
wi Il enable you to overconme many of the physical limtations of
your eyes.

b. Scanning techni ques are inportant in object
identification at night. To scan effectively, scan fromright
to left or left to right using slow, regular scanni ng novenent.

c. View ng an object using central vision during daylight
poses no limtation. But if you use the same techni que at
ni ght, you nmay not see the object. This is due to the night
bl i nd spot that exists during periods of lowlight. To make up
for this limtation, use off-center vision. This technique
requires that you view an object by |ooking 10 degrees above,
bel ow or to either side of, rather than directly at an object.
This all ows your peripheral vision to maintain contact with an
obj ect .



d. Even when off-center viewing is practiced, the inmge of
an object viewed longer than 2 to 3 seconds tends to bl each out
and becone a solid tone. As a result, the object is no |onger
visible. This produces a potentially unsafe operating
condition. To overconme this |[imtation, you nust be aware of
t he phenonenon and avoi d | ooking at an object |onger than 2 to 3
seconds.

e. Visual acuity is greatly reduced at night. Because of
the limtation, objects nust be identified by their shape or
outline. Your famliarity with the architectural design of the
structure common to the area will determ ne your success using
this techni que.

(1) For exanple, the outline of a building with a high
roof and a steeple can be easily recognized in the United States
as a church. Churches in other parts of the world may have
entirely different distinguishing features.

(2) Man-nmade features depicted on your map can assi st you
in recognition of outlines during night driving.

5. DI STANCE ESTI MATI ON AND DEPTH PERCEPTI ON

a. Distance estinmation and depth perception clues are easily
recogni zed using central vision during periods of good |ighting.
But as |light |levels decrease, your ability to correctly judge
di stances reduces and you tend to have visual illusions. A
know edge of distance estimtion and depth perception nechani sns
and clues will help you nake better judgnents of distance at
ni ght .

b. Distance and depth perception clues my be nonocul ar
(one-eyed) or binocular (two-eyed). The binocular clues depend
on the slightly different view that each eye has of the object.
Consequently, binocul ar perception is useful only when the
obj ect is close enough to make an obvious difference in the
viewi ng angle of the two eyes. The nonocul ar clues used to aid
in distance estimation and depth perception are |listed bel ow.

(1) Geonetric perspective. An object has an apparent
di fferent shape depending on the distance and angle from which
the object is viewed. There are several types of geonetric
perspective cl ues.



(a) Linear perspective. Parallel |lines such as
railroad tracks or runway lights tend to converge as the
di stance increases fromthe observer

(b) Apparent foreshortening. The true shape of an
object or terrain feature appears oval when viewed from a
di stance. As the distance to the object or terrain feature
decreases, the apparent perspective changes to its true shape or
form EXAMPLE: the shape of a body of water changes when vi ewed
at different distances at the sanme altitude.

(c) Vertical position in the field. Objects or
terrain features at a distance fromthe observer appear higher
on the horizon than objects or terrain features that are closer
to the observer

(d) WMotion parallax. This clue to depth perception
is often considered the nost inportant. Mtion parallax refers
to the apparent relative nmotion of still objects as viewed by an
observer noving across the | andscape. Near objects appear to
move backwards, past, or opposite the path of notion. Far
objects either seemto nove in the direction of notion or remain
fixed. The rate of apparent nmovenent depends on the distance
t he observer is fromthe object For exanple, as you drive al ong
a road, a picket fence whizzes by while a tree further away from
the road passes nmore slowy. Mountains in the distance appear
either fixed or to be nmoving with the vehicle.

(2) Retinal image size. The size of the imge focused on
the retina is perceived by the brain to be a certain size. To
determ ne the distance using the retinal imge, four factors
(known size of objects, increasing size of objects, decreasing
size of objects, and | and association) are consi dered.

(a) Known size of objects. The nearer the object is
to the observer, the larger the retinal inage. The brain |earns
from experience to associate the distance of famliar objects by

the size of their retinal imge. A structure will fix a
specific angle on the retina based on the distance fromthe
observer. If the angle is small, the observer judges the
structure to be at a great distance. If the angle is large, the

building is judged to be close. To use this clue, you nust know
t he actual size of the object and have prior visual experience
with it. |If no experience exists, an object's distance would be
determ ned primarily by notion parall ax.
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(b) Increasing/decreasing size of objects. |If the
retinal inmage size of an object increases, it is approaching or
nmoving nearer. |If the imge size decreases, the object is
retreating or noving farther away. |If the imge size is
constant, the object is at a fixed distance.

(c) Land associations. Conparison of a object such
as a notor pool with an object of known size, such as a 5-ton
truck, will help determ ne the object's relative size and
di stance fromthe observer. Objects ordinarily associ ated
toget her are judged to be about the sane distance.

6. VISUAL ILLUSIONS. As visual information decreases, the
probability of spatial (space) disorientation increases.
Reduced visual references also create illusions that can cause
spatial disorientation.

a. Autokinesis. \Wen a person stares at a still light in
the dark, the light will appear to nove. The occurrence can be
rapidly denonstrated by staring at a lighted cigarette in a dark
room Apparent novenment will begin after about 8 to 10 seconds.
Al t hough the cause is not known, it appears to be related to the
| oss of surrounding reference which nornally serve to stabilize
your visual perceptions. This illusion can be limted or
reduced by visual scanning, by increasing the nunber of |ights,
or by varying the brightness of the light. The nost inportant
of the solutions is the visual scanning technique.

b. Relative Mdtion. A person sitting at a railroad crossing
waiting for a train to pass often experiences the illusion of
relative notion. Even though the car is not noving, the person
feels that the car is noving. The only way to correct this

illusion is to understand that such illusions do occur and that
you should not react to themon the vehicle's controls. Using
proper scanni ng techni ques can help reduce this illusion.

c. Reversible Perspective Illusion. A vehicle nay appear to
be nmoving away when it is in fact approaching your position.
This illusion is often experienced when a vehicle is driving
parallel to your course. To determne it's direction, watch
it's lights. |If the brightness of the lights increases, the
vehicle is approaching your position. |If the lights beconme dim

the vehicle is retreating.

d. Structure Illusions. Structural illusions are caused by
heat waves, rain, snow, sleet, or other factors that bl ock
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vision. For exanple, a straight |line nay appear to be curved
when seen through a desert heat wave.

e. Size-Distance Illusion. This illusion results from
staring at a point of light which approaches and then retreats
fromthe observer. Instead of seeing the |ight advancing or

recedi ng, you may perceive that the |lights are expanding and

contracting at a fixed distance. Wthout additional distance
clues, range estimation is extrenmely difficult. Using proper
scanni ng techni ques can help prevent this illusion.

7. NIGHT VI SION PROTECTI ON. Ni ght vision should be protected
whenever possible. There are various precautions which you can
t ake.

a. Sungl asses

(1) Repeated exposure to bright sunlight has an
i ncreasingly negative effect on dark adaptation. This effect is
intensified by reflective surfaces such as sand and snow.
Exposure to bright sunlight for 2 to 5 hours causes a definite
decrease in your scotopic visual sensitivity which can persi st
for as long as five hours. Additionally, your rate of dark
adaptati on and degree of night vision will decrease. These
effects conbine with each other and may persist for several
days.

(2) If night driving is expected, then you should use
mlitary neutral density (N-15) sunglasses or equivalent filter
| enses when exposed to bright sunlight. This precaution wll
maxi m ze your rate of dark adaptation at night and inprove your
ni ght vision sensitivity.

b. Night Tactical Operations and Precautions. During the
conduct of a night tactical m ssion you can expect to experience
battl efield conditions such as artillery flashes, flares, and
searchlights, as well as onconi ng vehicle headlights and
l'ightning. These conditions wll
cause total or partial |oss of night vision. Wen you are
confronted with these conditions, use the follow ng techniques:

(1) If aflash or high intensity light is expected froma
certain direction, turn the vehicle away fromthe |ight source.
When such a condition occurs unexpectedly and cannot be avoi ded,
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save your dark adaptation by closing one eye. Once the |ight
source is no longer a factor, the eye which was closed w ||
provi de enough night vision to keep driving. This is possible
because dark adaptation occurs independently in each eye.
Viewi ng with one dark-adapted eye, however, will cause depth
perception probl ens.

(2) Select routes to avoid built-up areas where there is
a heavy concentration of light. |If these conditions are
encountered, alter your route to avoid brightly |ighted areas.
A decrease in dark adaptation froma |light source, such as a
farm house or an autonobile, can be reduced by turning your head
and eyes away fromthe source of the light.

(3) Wien flares are used to light the viewing area or are
set off near your position, nmove your vehicle away fromthe
flare to the edge of the |lighted area. This procedure mnim zes
your exposure to the |ight source.

(4) Use short bursts of fire when firing automatic
weapons. Closing one eye or |ooking away fromthe firing wll
al so m nimze your |oss of dark adaptation.

8. SELF-I1 MPOSED STRESS. Many sel f-inposed stresses |imt night
vision. Being aware of these restrictions is necessary to
ensure that you avoid them before driving at night.

a. Snmoking and Night Vision. Snoking significantly
i ncreases the amount of carbon nonoxide carried by the
henogl obin of the red blood cells. This reduces the blood's
ability to conbine with oxygen. The snoker effectively | oses
twenty percent of his night vision at sea |evel.

b. Al cohol and Night Vision. Alcohol is a sedative that
i npairs both coordination and judgenment. As a result, you wl|l
fail to apply the proper techniques of night vision. You begin
to stare at objects, and your scanning techni ques becone
di sorgani zed.

c. Fatigue and Night Vision. You will not be nmentally alert
if you are fatigued when perform ng night driving. Your
response to night situations which require i medi ate reaction
wi Il slow down and dependi ng on your degree of fatigue, your
perfornmance nmay become a safety hazard.

d. Nutrition and Ni ght Vision
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(1) M ssing or postponing neals can often have an effect
on night driving performance. The resulting hunger pains can
cause unpl easant feelings, distraction, breakdown in habit
pattern, shortened attention span, as well as other physical
changes.

(2) Failure to eat foods that provide sufficient vitamn
A can reduce night vision. Foods high in vitamn A include
eggs, butter, cheese, carrots, squash, peas and all types of
green vegetables. A balanced diet normally requires an adequate
ampunt of vitamn A. Excess anounts of vitamn A will not
i ncrease your night vision ability and nmay be harnful.

e. Physical Conditioning and Ni ght Vision. Because of the

physi cal stresses of night driving, you will becone tired
easily. To overcone this, you should exercise daily. Good
physical fitness will help you conduct night driving with | ess
fatigue and will inprove your night scanning efficiency.

However, too nmuch exercise in a given day may | eave you too
tired for night driving.

f. Sleep and Rest Requirenents for Ni ght Driving. N ght
driving is nore tiring and stressful than day driving;
therefore, it is inportant to get adequate rest and sl eep before
driving.

9. NERVE AGENTS AND NI GHT VISION. Night vision is negatively
af fected by exposure of the eyes to very small anpunts of nerve
agents. Chem cal alarns are not sensitive enough to detect |ow
| evel s of nerve agent gas capable of causing m osis (excessive
contracting of the pupils).

a. Mosis may occur gradually through exposure to |low | evels
of nerve agent gas over a long period of time. On the other
hand, exposure to a high level can cause mosis in the few
seconds it takes to put on a protective nask.

b. The onset of mosis is tricky in that it is not always
i mredi ately painful. Motic subjects may not even notice their
condition even when carrying out tasks that require vision in
| ow anbi ent |ight.

c. After an attack by nerve agents, especially the nore

| asting types, commanders should assune there will be sone | oss
in night vision anong personnel otherwise fit for duty. There
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is no drug cure for the effects of mosis w thout causing other
visual problens that may be just as severe.

10. SOURCES OF AMBI ENT ( SURROUNDI NG) LI GHT. Sources of anbient
i ght include the follow ng:

a. Mon. The noon provides the greatest source of amnbient
light at night. It rises in the east and sets in the west; the
time at which it rises and sets changes continually. The npbon
angl e changes approxi mately 15 degrees per hour (1 degree every
4 mnutes). Light fromthe noon is brightest when it is at its

hi ghest point.

b. Background Illum nation. Natural |ight sources provide
illumnation at night. Apart fromthe |ight provided by the sun
and moon, the follow ng |ight sources add to ni ght brightness:

(1) air glow (also called night-sky |um nance),

(2) aurora (also called Northern Lights in the Northern
Hem sphere and Southern Aurora in the Southern Hem sphere),

(3) starlight, and
(4) zodiacal light (also called countergl ow).

c. Artificial Light. Lights fromcities, autonobiles,
fires, and flares are normally sources of small anmounts of
artificial light. The lights of a large netropolitan area wll,
however, increase the light |level around the city. The Iight
fromthese sources is nost pronounced when overcast conditions
exi st.

d. Solar Light. Anbient solar light is usable for certain
periods follow ng sunset and before sunrise. After sunrise,
solar light steadily decreases until the level of light is not
usable to the unaided eye. This occurs when the sun is 12
degrees below the horizon. Before sunrise, solar |ight becomes
usabl e when the rising sun is 12 degrees bel ow the horizon.

e. Lasers. Lasers will be used on the battlefield, both in
training and in conbat. NVG s will be affected by lasers, nuch
as they are by other light sources. Most |asers will not cause

per manent danage to NVG s. Additionally, the goggles wil
protect the operators eyes fromthe damaging effects of |asers,
even if the laser is bright enough to damage the goggles. If
t he goggl es are damaged, you will probably be able to continue
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the use of the goggles with a bright or dark spot at the point

where the tube was damaged. |If the operator thinks that a | aser
is being directed at him her, the operator should | ook away from
the source to reduce the effects of the |Iaser on the goggles and
eyesi ght.

11. METEOROLOG CAL (VEATHER CONDI TI ONS) CONSI DERATI ONS.

At nospheric conditions can effect hem spherical illum nation.
Because weat her conditions vary, light |evels cannot al ways be
accurately predicted. An awareness of these factors will assist
in evaluating the anmbient |ight. Some neteorol ogical conditions
whi ch restrict hem spherical illum nation are discussed bel ow.

a. Due to reduced vision at night, you nay fail to detect a
gradual increase in cloud coverage. At night you nust be alert
for the follow ng indications that the clouds are present:

(1) A gradual reduction in the light |evel.
(2) Qbscuration of the nmoon and stars.
(3) Shadows resulting in varying |l evels of anbient |ight.

b. Hum dity reduces the transm ssion of ambient |ight
t hrough the atnosphere. During periods of high humdity,
anbient light is greatly reduced. H gh humdity is indicated by
hi gh dew point tenperatures. An increase in the humdity
content of the air will cause a decrease in the brightness of
the ground |ights.

c. Restrictions such as fog, dust, haze, or snoke reduce
hem spherical illum nation. These conditions are greater at
|l ower altitudes and intensify as tenperatures decrease and the
dew poi nt spread approaches zero.

d. At |east one weather occurrence increases illum nation -
l'ightning flashes have an effect simlar to that of a bright
flare. The brightness of the illum nation depends on the

cl oseness of the thunderstorm

e. The effectiveness of NVG s is greatly reduced in rain
haze, fog, snow, or snmoke. As visibility decreases, you wil
notice a gradual reduction in light and visual sharpness. Wen
you recogni ze that your visibility is reduced, try to determ ne
the severity of the situation. |[If driving can be conducted
safely with the goggles, continue the mssion; if not, adjust
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your driving speed, renove the goggles, and turn on your
headl i ghts or switch to bl ackout drive lights and use the NVG s
only when the situation permts and it is safe to do so.

f. Visual clues to the presence of visibility restrictions
i ncl ude:

(1) A halo around artificial |ights when using the
goggles. The halo effect tends to increase when atnospheric
obstructions are present. Note the size of the halo effect
around the artificial lights in the staging area. |If the halo
becomes noticeably larger, a restriction could be devel opi ng.

(2) An increase in "imge noise" when atnospheric
interference is present or when the anbient |ight level is |ow
This is simlar in appearance to the "snow' seen on a television
W th poor reception.

12. VEHI CLE AND DRI VER PREPARATI ON

a. The design of sonme mlitary vehicles will affect you
ability to see outside the windshield. To reduce the |Ioss of
ni ght vision because of vehicle shortcom ngs, you nust properly
prepare the vehicle for night driving with NVG s.

(1) The w ndshield can reduce your ability to see outside
your vehicle. The wi ndshield nust be kept clean; renove dirt,
grease, bugs, and scratches before each m ssion.

(2) Vehicle instrunents are easier to read under high
| evel s of instrunment lighting. However, the |evel of I|ight
needed for the best reading interferes with the goggles ability
to see dimobjects outside the vehicle.

(3) Interior lights also interfere with goggle
performance. They reflect off the wi ndshield, reduce outside
visibility, and are subject to detection by the eneny. To
mnimze these effects, turn off all lights and turn off or tape
all exterior lights.

b. Proper preparation of the vehicle and ground facilities
for driving with NVGs will contribute greatly to the success of
a night mssion. The m ssion, however, nmay fail unless you are
physically and nentally prepared. To ensure your readiness:

(1) keep physically fit,
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(2) eat a well balanced diet,

(3) get enough rest,

(4) avoid self-nedication

(5) avoid the use of tobacco and al cohol

(6) learn and apply the principles of night vision,

(7) avoid all bright light (including sunlight) during
t he day and wear sungl asses when outside, and

(8) participate in frequent night driving training
oper ati ons.

c. NVG s should never be used on public highways. The
ef fect of oncom ng headlights on the device nay cause sone very
dangerous situations as the operator will not be able to see
ot her objects in the field of view |If the light is
sufficiently bright, the devices all have a bright source
protection feature that shuts down the NVGto protect it. |If
the bright light protection is activated, the NVGw Il be off at
| east two seconds.

d. Although unlikely to occur, drivers with NVG nmay face the
situation described above in an NVG controlled training area.
To mnimze the affect on NVG s by the headlights from an
oncom ng vehicle while avoiding a potentially serious accident,
SLOW DOWN, | ook away so that the light source is just outside
t he goggles field of view, and pull off to the far right hand
side of the road. NVGtraining at this point is now conpromnm sed
as other vehicles with headlights on may appear. DO NOT
CONTI NUE DRI VI NG W TH NVG s unl ess authorized to do so by a
responsi bl e officer/individual.

e. |If your vehicle breaks down while driving with NVG s, or
if the goggles fail or begin to fail, SLOWDOW and if possible,
pull off to the right hand side of the road. | mediately WARN
appr oachi ng NVG equi pped drivers with hand and arm si gnals and
NVG conpati bl e i ght sources such as an IR |ightstick or
tactical flashlight. DO NOT turn on your four-way energency
flasher lights as this may blind approaching drivers with NVG s.
I f your vehicle breaks down on a road hidden from approaching
drivers by a curve or hill, walk back al ong the shoul der of the

V-15



road to a position where you can signal themto stop in tine.
Do not attenpt to nake repairs on your vehicle while it is in
t he exposed position on the road. |If you are in a vehicle and
observe the scene descri bed above, SLOW DOWN and proceed with
caution.

f. If the NVG s |ow battery indicator cones on, replace the
battery. DO NOT WAIT until the goggles shut down due to a weak
or dead battery while driving. Slow down and if possible, pul
off to the far right hand side of the road. Ensure you (or the
assi stant operator, if acconpanied by one) warn approaching
traffic first before attenpting to switch batteries from anot her
NVG or replacing the batteries if spares are available. DO NOT
switch goggles as you will have to refocus the device to suit
your eyesight.

g. Operating a vehicle while wearing the goggles (AN PVS-7
series only) over the NBC protective mask will further reduce
the field of view to about 20 degrees and is not reconmended.

h. Driving with one I ens focused inside and one focused
out si de the vehicle can cause spatial disorientation (dizziness,
nausea) and is not reconmended.

i. Assistant (shotgun) operators play an inportant role in
driving with NVGs. Primary operators nust focus their goggles
for distance vision even though this will nmake instrunent
reading difficult. Assistant operators with NVG s can
conpensate for this by altering between di stance and cl ose-up
vi ew ng, and keeping primary operators infornmed of any obstacles
in or outside their field of view

j - Wien parking vehicles in areas where NVG tacti cal
lighting is used, trained and NVG equi pped ground gui des should
direct drivers to parking spots. Neither drivers nor guides
shoul d renove their NVG s until the vehicle is in the desired
par ki ng spot. Flashlights used by ground gui des shoul d be
nodi fied for NVG conpatibility.

k. Convoy driving with the NVG presents sone uni que
probl ems, sonme of which are influenced by the type of terrain
and road surface. The major concern is keeping a safe distance
bet ween the vehicles in the convoy. Resolution, bar patterns,
or IRIight sticks affixed to the rear center of each vehicle
are a valuable aid to maintaining safe distances between
vehi cl es.
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. Convoy novenment over winding or hilly terrain can cause
the loss of visual contact with the | eading vehicle; therefore,
a high degree of speed discipline is required in order to
mai ntain safe distances. Dirt or extrenely dusty surfaces can
cause a major problemin maintaining visual contact with the
| eadi ng vehicl e.

m  When driving on these surfaces, the speed of the convoy
must be reduced. Convoys conposed of different types of
vehi cl es shoul d proceed at the speed of the slowest vehicle. As
a general rule, the speed |imt should not exceed that
established for blackout driving without the use of NVG s.

n. For safety reasons, permt convoy driving with NVG only
if every driver and assistant operator are NVG equi pped. |If
insufficient quantities of NVG s prohibit this, a mx of NVG and
bl ackout drive may be used. The NVG equi pped vehicles shoul d be
grouped together and occupy the rear of the convoy, as opposed
to being dispersed and interm xed with other vehicles not
equi pped with NVGs. |If grouped in this manner, ensure that the
| ast non- NVG equi pped vehicle has its rear blackout drive lights
of f.
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