UP-CLOSE: NIGHT VISION EQUIPMENT

THE CRITICAL NEED FOR

IMAGE INTENSIFIER

TECHNOL

ne of the higgest concems
of pohice officers s io
know whether the suspect
with whom thew are deal-
me s armed o Earmed.
Even during daylighe, st can be hard 10
detect a pun. In low-light eonditons it
becomes  practically.  impossible.
Knowing whether the suspecr is armed
belps offtecrs make the neht decision
arel 1ake wppropriate aclions toward
him. The lates] developments in: nigh
vision technology provide unprecedent-
ed accuracy 1 making such decisions,
winke dramatically reducing the hmita-
tions of aight vision deviees (NVDs)
Advaneements. of image intensifier
techislopy, at the core of all NV Ds,
lave led to contnunus i|'|;:'r|_:rn::|;1qn|:q in
might vision perlommance from Warld
War I o the present dav. Tody, nighe
vision cquipment has become an odis-
pensable tool for the mebifary and an
incredsingly viluable resowrce for fuw
enforcement cogniunity,  crpecially
wehen i comes 0 weapons delecion.

How Does Night Vision
Work?

MW Da gather Haht avarlable o the
visible aml near-inframed (WIR) parts of
the spectrum and focus it via the ohjee-
uve (from) leos on the photocatliode of
the device that s called image intensifi

< e e Image Intensifior Tube

Infra-red

lEirmsinator

Swile:h

Infra-red lluminator

or taixe (1T} Inside of the AT, inciden
light l#ads to the emisaion of phato-clec-
trens that are later uccelerated and grremi-
Iy mudiplied while traveling through the
IT. Ac the end, those electrons hit phos-
phiorous producing visikhle
green-tintied mmage thar is observed by
user through the oeuler (eye picce).

The preen image then genensted in
the night vision evepiece is a re-creation
of whil the vser is observing. The
human  eye can  differentiate  more
shades of green than any other eolor,
which is why a green phosphor is used
fior WV applications,

Above is a digram that represenis o
basic siructure of the oypieil NVD,

The firsl application for night vision

SIS,
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was for Ametcan smipers in World War
I, These deviees were frequently called
the “eniperscope’” and “snooperscope.’”
They were relatively simple, allowing
users 10 see NIR light, such as moon-
light and starlight. The early NVDs
allvwed snipers to engage their lirges
without the arget being  aware
However, nfrarcd (1IR3 illuminators
emit a vizible bewd of red light. As
NIk becume empleved by bath sides
during Warkd War 1L, savvy “mrpess”
started o look for the “active™ 1B red
fight, which hetryed the sniper’s posi-
ign,

The first breakihrough in the devel
oprment of mmage intensifier (ubes came
during the 19605 i the form of (ke
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“starlight Scope.” which was to be nsed &3 rifle-mounted sight
or i o handheld scope. In 1964, the L 8. Army- issied fis st
might vision eyquipment to be uscd by the troops fighting in e
Vielnam War. The tricky NIR luminators could be gquickly
switched “oa™ or “off" making it safer when additional TR
lght wis required.

Generations of NVDs

Technological advanecs over the past 40 vears created sub-
stunceal ditferences in the pertarmance of WYk, Generation 1
First developed in 19605, these wers commonly knosn as the
“Btarlight Scope™ and were characterized by the use of vacuum
tube technology. which resulted m mmproved gin and zood
ceiter These devices bave an amplification of
L e and requice full moon conditions o operate effsctively
[R beatns could be switched an o off

Leneration 2: The developrent and use of micto-chanmel
plates (MCPs) in the 1970 alleseed for guurter moon operation
and @ smaller size of mage intensitior wbes, mirked Gen 2

: — n——— Y rJ:~. Cieneration 2 was
| WYY I rariepira. com 3 [
 — improved by tho

resiinlion

ttirther
niraduifion of

Lieneration 21, mmproving gain at high and low levels

Generation 2 and 2+ devices huve an amplification of 20000

Cenertion 3: The introduction of a new type of phodicath-
ode {using galliven arsemde. or Gass) marked the Gen 3
NVD: The Generation 3 ITT amphiies lght up ro 30000
times. Creneration 3 lechnology allows Tor it operation,
enables defection of preier distances uinder much
darker conditions, and provides improved  sjgnal-to-noisc
tatiis i lenper operational life of the mmoge intensifier wbe
tham its predecessors

Bevond Gen 3 Pressing for 2ven hicher levels of pesfurm-
amee, the LS. sovermment funded research for (he sext fevel of
image intensifiers, with the goal of frmproving vet further 1he
resohution amd varving light-level operating range of NV D,
Sigmificunt advances in the [IT wechnology were made that
resulted in introductions of “thin filmed” aed “unfilmed”™ ar
“filmless™ UTs. These types of s offer great light armplificu-
ticen eharseienistics, much improved signol 10 noise ratio and
sspevialiy in conjunclion with autogated power supplies  sip-
miticant reéduction of halo,

Autogated power supplies, aloag with other berefits, allow
BAVTE 0 be used oot only in the darkness but wlso when lighe
levels are very high such as in the brightly lit moms donng
building searches, ete. Otten reformed wooas Pinmacle, “eated.”

r “ihin-fihmed,” these sdvamced Ty reprosene the Righest
level ol technology that is currently commercislly available o
the qualificd users, However the terms “Cenéraion 47 und

abviecrs an




“Cicneration 57 are

£ven offen used for mirketing pumoses
withew! olficaal reeogniton from the 1S, sovemment,

Weapon Detection Study

To understand how well NV of different generations amd
under different bght conditions cun identify 3 threat, K-Vision
Oiptics conducted a pholographic study beoween night vision
Eenerations i vanous light conditions. Neteworthy is thart this
atudy wits both with dnd withow TR illimination,

We wsed @ Blucgund® taining prstol tucked under the bl
fe el pictures throughout the sy, We started with 1 daylight
mage: This phota shawerd that when there is no colar contest
between weapon und clothes, ie., black shin and biue g0,
avon in iy hight it can be hard to gpot 5 WP

I reflecting capacity of the wespon depends on its finish,
which mapacts the resulting image. Sorne weapons have a muore
reflective finish than others, and those would reflec light bet-
ter than the custom rubber handle added to our RBluewen
polyurethane pisiul. Weapoas with o matted finish might he
e difTicull to s

For example, I||r: matte-finished barrel of the polvurethans
Bluegun inamng pistol is umpossible 1 notice moall the photos
luken for this sludy. This stedy includes 14 dilferent combina
i of MWD generations and light conditions. For the com-
pletc et of all photos taken in the study, 20 1o the Web site.

Undder the darkest ambient light conditions, and with the
Infrared Iliminator off, the N-Vision (ran 3 G114 monocilar
showed a zilhouette but no face and ne wedpon, hope of the
carlier generation devices even showed a silhoucts. Fuen
when the light was increased from ne moon @ 8 quanse moon,
the Cran | devices did nod provide a silhouetie, Under these
quarter-moen light condittons, the Gen 24 devices and the Gen
3 devices showed more detail in the subject, i wludine folds in
the cluthing but still oo fece and no weapon

Elnder shightly miare Tight, hulf-moon copditions, we ges
good tstration of the improvements of Gen 24 over Gen |
What was barely s shadow, not even a silhosette, is now o rmin
with his hands behind his hack, bat the weapon is siill not vis-
ible. With the Intrared [Huminator sl tumed off and i 1 i
superCicn (SHDA) image iMensifier whe at halfmoon, facial
and clibung details dre more clearly visihle. Bur whe
comes o detecting a weapot, with the IR twmed off. there was
glmost nu difference between the Gen 24 devices the
Super(ien 2+ devices and the Gen' 4 devices,

Infrared llluminator Turned On

The use of an inffared lluminaor provides & drmatic

IMAGE INTENSIFIER TECHNOLDGY

Regmiar daidighe comdions show g biue par wider @ B el
Qgaiest a Mece shict and Sy hlye jeans

merease an ability for weapon detection. The majority of night
vision deviees today have builtin IR illuminaors with an
optien 0f using the device with or withou! it. In oor siugy, wa
used the same exlemal 1R illuminaier in order 1o avold mace-
racy - thal may have been caused By different capahilities of
cach umt’s 1R illumingtor

Even under dark (o roon} night conditions., the TR ilumi-
nistor wllows o clearly identify & pun on o suspect even with the
use of Gien 1 eguipment, The study shows that a Gen 2+ device
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IMAGE INTENSIFIER TECHNDLOGY

provides a better quality imue, with
moee detsils about the suspeet’s fce amd
clothing. With the IR tumed on, the gun
0E @ ihaEn s el wos clear thanks 1o the
with hiz shart, which
appoars winle becawse of the 1ype of
mitenil from o which 6 ods mude. Same
syithetic fabnios (polyvester, aylon, satm)
reffect 1R Hght beter, The use af an -
Vision Gen 2 GT-14 monocular with 1B
wmwd om provided Rurther improved the
image quality. giving mare dedails about
tae suspect and type of weupon,

TLrvy

Lessons Learned

A inercazsed amount of light makes a
drarvatic thfference in the eMecliveness
of night wision lechnology. Incrcased
amisient light is moch more importand
when IR illumsinator s turmed off. B
when IR s lumed on, increased ambient
ligght 15 nearly irrelevanl, When wsed in
complele dutkness or with vere low
amount nf nararal light, without the aide
ol TR illuminators, N s will not be akle
o identify mone then the suspect’s
silonhette, with limited recognition

_ ditail.

For lwar enforcement  professionals
with budgel constraings, thiz shdy
demonstrares that supplemental infrared
ithmimation greatly enhances the caps-
biligw of all NV s, i.e., miks threat iden-
tification mere accurate. While Gen 2
gevices arc clearly 1he most highly
cvolved and ‘sufest chofee, when used
with the TR ilhaminator switched on, cven
lower generstion devices cin provide
critical details about a suspect amd help
olleers make vital decisions,

With the TR illuminator on. the sus-
pests weapon is clearly visible o the
crucial distance of 21 foor. At a distance
closer than 21 feer, a suspect with an
edged weapon in band could close (e
pap and stabe an officer befors he can
draw hiz hamdpun und fire.

While Gen 3 devices with 1R sllumi-
natar on provide the bese image qualily
over suriier generations of oight vision
aven Gien 3 devives inextreme Tow-Hht
siluplions requine 1R llumination to
ensure the highest level of threat ideni fi-
vitlion. The user will have the best view
of & suspect’s. weapon with a Gen 3
Prevace wath the TR illugrinaior on;

{ne concern with most IR iNumines
bk 45 that thew betray the officer’s loca-
tian o the suspects or accomplices. The
I illuminatir deamaticully increase
acearacy ol thrent identificarion, bu they
idso Cannounce™ the Jogation of the uses
Recause ol the vulncrability from the
vigible light of most 1R lluminators, (he
safest and most accurate aption for law
enforcement nfficials 1= 8 Gen 3 deviee
that offers an 1K iuminater that 15 mves-
ble o the humian eve,

An TR illurmznator with a Gen 3 device
provides the mast accurate imapge  fir
weapon gitection.. It should b2 poted
however. that moest IR flluminalors
linternal and extemal) may expose the
RECE's position and appear as 4 sinall red
sidl sumeswhat similar o o cipuretic eh.
The mgst desiruble sofurion for wdiy's
i enforcemant professionals 152 Gen 3
dovice with amoternal IR ilTurmim for
completely invizible o the humen ove
The N-Vision Opics GT-14 i3 an ulime-
senall, multi-functional NYD thut has a
built-in IR illwminator imvisible w the
humun cve

“Incrensmply, we are seging crimmal
charpes against pelice whokave mistak
enly. finad upon individuals that they
have misidenfified ws threats™
Thomas Aveni. anindusire expert in offi-
cer-involved shootmnes and former police
ol e,

“The mere presence of & weapos 1o
iselliz=n’t generally enough 1o fustity the
police wse af dewdly force. [tis therefane
crilical for todav's law enforcement offi-
cors o he provided with the ejlipenen|
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The Gier I dlevives are mach fmpavead
over the G 1 devives. Blun war Savely o
SR el Eran o anientne, wialn Cren 1 0%
Moty sigatl @ iate il ke S Bebing
Fix ek

and trinmng pecessury o enhance thear
o safety gs owell &8 thar of innoeont
eilhimng, Such an myvestmenl o gquip-
resant and training would uitimatels mit-
wrate zome ol the subslantial expense
associated with lifigation and offices
pdmanestrasree legve.”
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