WO 2006/096189 PCT/US2005/019782 ELECTRONIC SIGHT FOR

wr BEARNEAND METHOD OF OPERATING SAME 5 TECHI}J&%‘%@%@M&
OF THE INVENTION This invention relates in general to a device whic
facilitates accurate aiming of a firearm and, more particularly, to a firearm
sight which is mounted on the firearm, and through which a user
observes a potential 10 target. WO 200@/096189 PCT/US2005/019782 2
BACKGROUND OF THE INVENTION Over the years, various techniques
and devices have been. developed to help a person accurately aim a
firearm, such as ,a rifle or target pistol One common approach is 5 to
mount on the firearm's barrel a sight or scope, through which the person
views the intended target: in association with a reticle, often with a degree
of magnification. Although existing firearm sights have been generally
adequate for their intended purposes, they 10 have not been satisfactory
in all respects. For example, when a sight is first mounted on the barrel of
a firearm, it needs to be SiRE& SN trersean wiEvthe firaanon parrel,
typically through a trial andireveresess: @%B@ 5apd;%gtrson may
shoot one or 15 more bullets at a target which is a known diStance away,
identify the extent to which the bullets strike the target at locations offset
from the location at which the person was aiming, and then adjust the

5 al!gnmmﬁztbgLs;gmi,@r%Igtlggéof Em{rﬂ\]m a manner intended to 20
eliminate thgr}cl)gfgeti;ll'hls secuence of steps’isS repeated
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in an iterative manner, until bullets are striking the target at substantially

wihssame; lpcation where the person is aiming. This. process results in
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alignment of the sight and 25 firearm for one specific set of cOdifibieVs/019782
However, during subsequent use of the firearm and sight, for example

when hunting, a variety of conditions can vary from the conditions that
existed during the alignment or zeroing process, and can thus affect the

trajectar-efa SGwBullet. Theseurelyde dactors such as temperature,

pressure, humidity, wind speed and wind direction, all of which affect the

density of air it thUseth¥SHrag exBREGWO S606/006189 and devices have

PCT/US20054019183 3 orvtheduullel anskdeag nckindniluencesine ¢irearn,
trajectogégu5g3hear, @fﬁ'lt 0(1; theﬁgrearrp barr%I an influence the direction .
in which Gravity acté on the. bulletinFelation-fo'the ifftfal FE/EREHy WRAGED is

bullet, &hd tiksean iarturiiefluériceshow 'gravityrafiéctsasthesavgrall or  scope,
trajectery-efithe W?Eﬁt'uh@”%%ﬁfééﬁtob'j?&%t tpﬁea(:tlur?l:gaafp edort:e%rget; in
iffer

distance to a_ target is usually ent from the range or distance tha

exists YRR RE Ay nMHERPor Zeroiff pfdcess. abrebnsEddnt evépgree  of

after arsighti las deemalignedl witbugspeektosa fisgarmunderknoWRine s have
condit'g)nesha Qgrsroaqwhoathgregger ufsgs tQ sj%ht,to aim the firearm.
ditions hedas 18 hrske Sbpropridte MEHAF HhdRASRses. they

under other con
compersEtione In Bsisregard,sthe parson mustlis tygicaly aim the reticle of

the sight at axpeintwhigh s offset.from theesired impagtpojtofthe . .
bullet on the target. For example, if the range to the targetis much longer

than th& Fifge Bed toZ6rotHB sightt, tABeds to be aligned or “"zeroed"

with the ﬁirearm barrel, typically through a trial and
EYror process. For example, a person may shoot one or
mdre bullets at a target which is a known distance away,
identify the extent to which the bullets strike the
target at locations offset from the location at which the
person was aiming, and then adjust the alignment of the
sight in relation to the firearm in a manner'intended to
eliminate the offset. This sequence of steps 1is repeated
in an iterative manner, until bullets are striking the
target at substantially the same- loéaticn where the‘
person is aiming.

This. process results in alignment of the sight and
firearm for one specific set of conditions. However,
during subsequent use of the firearm and sighﬁ, for
example when hunting, a variety of conditions can vary
from the conditions that existed during the alignment or
zeroing process, and can thus affect the trajectory of a
bullet. These include factors such as temperature,
pressure, humidity, wind speed and wind direction, all of

which affect the density of air and thus the drag exerted
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person may need to aim the reticle of the sight at a 20 point which is
J)pi;@ﬁe/%)gggve the target. Similarly, if there is wind blowing from the left or
right, the person may need to aim the reticle of the sight at a poHERAEH0 12782
is offset leftwardly or rightwardly from the target, in order to compensate

for the effect which the wind will 25 have or, the trajectory of the bullet.

Some reticles include markings at known angular increments, to help a

person make an appropriate gffset, hut there is still g high,degregok s che
mental guesswork involved. Some persons may adjust knobs on the sight
in ofder SRy AdjustirBtaiRfimeritof tie sSight aWay flotr Rérinitkarre! can
settings 15R-as 40 Garppeasata-fordhe curenk conditens, Severatdifferent che
tables of data, may be WO 2006t/096 89 PCT/ltJSZE)OS/019V782 4 need§d éhe
to diterhfine &Pprdpitdts Hdffusthients¥or fdsbetiive différtnt factdrs, “and

thehrah}les:fronaﬁrbsethniultip@t@ble‘sumomm cémbineshineordepto gravity -
determine.a number Of tuns to e gffected for gachgfdwa,gimare S gein1

knobs. But this approach is complex, cumbersome and slow, and thus
impracticat forfmesereal-ivoridR SithdforsS Bat exarisié, SmaleirgBiEdse
not ysualy wait argund while acientengoes trougtethissagdiustaentiistance
process. Moreover, even thi%ﬁlgpr ach usually involves.a 10 Sigréificgnt

deghdd bf Fdftar gtBENENCAS t6 WHALTE citrerteonditiont are. Given
the varietyCohdiffevemtfagtors=thar carf influencestiaitrajdctory ot erbuilét,gned

atteynty of this, type to mentally and.vigually effect compensationiipyelve,  a
15 a significant degree of estimation and guessyvo’rk, and frequently result
intW@ﬁﬁWﬁrﬂ%@MEQHéﬁﬁﬁﬁﬁr uses the sight to aim the firearwm

under other conditions needs to make appropriate mental
and visual'compensationu In this regard, the person ﬁust
typicallylaim the reticle of the sight at a point which
is offset from the desired impact péint of the bullet on
the target. For example, if the range to the target is
much 1éﬁger than the range used to =zero the sight, the
person may need to aim the reticle of the sight at a
‘point which is located above the target. Similarly, if
there is wind blowing from the left or right, the person
may need to aim the reticle of the sight at-a point which
isféffset leftwardly or rightwardly from the target, in
order to compensate for the effect which the wind will
have on the trajectory of the bullet. Some reticles
include markings at known angular increments, to help a
person méke an appropriate offset, but there is still a
high degree of mental guesswork involved.

Some persons may adjust knobs on the sight in order
to adjust the alignment of the sight away from its
initial setting, so as to compensate for the current

conditions. Several different tables of data may be



altogether, or hitting the target at a location which is spaced from the

i | her problem is that, at any given point in time,
Wgezﬁgt[(999| act point. A further p y
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existing sights use 20 a selected reticle which has various pre8EfHMARHYI 19782
characteristics, such as color, shape, size and/or brightness, Thus, for
example, if the reticle is a dark color and the target als_o happens to be a

dark color, it may be very difficult to distinguish the reticle from the 25

target wheqn.the retigle is alignegd;with thed&gggb ggln%nother for

A, justments
consideration is that, when looking through an’existing s!gﬁf,i?tuig ments
sometffi&8 Hfific Uit tot ideritife ahd /ot distirfyuishiagl pétentiatdarget fromm chese
other portions. ef therscenerdhaing iewadhiuaugh the Sight,3 LgoYeéetﬁirmine a
anothq{ufr%éc%rvi%gﬁa a hunter or othergerson using a firearm and sight

it e s Gaditprhent, ExahpRS ifdader more

often has to carry ot e“rrggpar%te ftefn
paper f&ps,- WO 2006/096189 mﬁumo&el&%&mmm@rm and
rangefindgrs, selfygontaipgd.plobal,positioning system (GRS) devices, | ) .
and several game calls designed to attract various different ﬁ‘pes 0

animafs" ‘iﬁﬁtgér‘é“ﬁotent?a‘l”far@ét%‘?@wo 2006/0D618Fgets do not usually

PCT/U8200%/029%82 won SUMMARY: @ THEMNVEN- Fg?ﬂ'gh%dj stment

foregaing it may b reciated that a need has arisen or a firearm sight
Whi(?h%;}v%%gs@ gdmgmgd?%f)%? e BIHtvERtAGEPINEPARY aksy@iated witHolves a

pre- SPégaiifd SigHts. Srurformof thednventiopuelates to: operation ofgat  the
firearng.siglata @nddAMalvesHRrayiding on a viewing

Given the variety of different Ffactors that can
influence the trajectory of a bullet, attempts of this
Eype to mentally and visually effect compensation involve
a significant degree of estimation ' and guesswork, and
frequently result in the bullet missing the target
altogether, or hitting the target at a location which is
spaced from the desired impact point. A further problem
is that, at any given point in time, existing sights use
a selected reticle which has wvarious predétermined
Characteristics, such as color, shape, size and/or
brightness. ‘Thus, for example, if the‘reticle is a dark
color and the targét also happens to be a dark color, it
may be very difficult to distinguish the reticle from the
target when the reticle is aligned with the target.

Still another consideration is that, when looking
through an existing sight, it is sométimes difficult to
identify and/or distinguish a potential target from other
portions of the scene being viewed through the sight.

Yet another factor is that a hunter or other person using

sight often has to carry other separate
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items of equipment. Examples include paper maps,



section an image of a scene in association with a digital reticle; receiving

| jop,representing a factor that 10 can influence a projectile ,
Wﬁé?e@@%@%nd automatically adjusting a position of the digitaIPr ficigapos/oro782
relation to the image as presented on the viewing section so as to
compensate for the extent to which the factor would influence a projectile.
trajectory,. 15 A different form of the invention involves: presenting for a
user oroaiewing sectias an image.ef B scene in association with a digitah ., .,
reticlebggg ta%%nijlaticcgllzg ad%usﬁ&g%z characteristic of the reticle in
response to the image. 2 U Ahothar tomT o te fveRfitn fifvokies: game calls
‘presefitiig ForA uSer GrEaMdewinysectios a digitad image efgescene ianimals
association with a.aticle; and ggtgg‘g@tgc”ally adjusting the digital image to
distinguish a first portion of the image which is substantially aligned with
25 the reticle from a second portion of the image which is adjacent the
first portion thereof. Yet another form of the invention involves generating
of an audible sound from a firearm sight. Still another form of the
invention relates to 30 operation of a firearm sight having a display, and -
involves: receiving electromagnetic signals; determining in response to
the received electromagnetic signals a WO 2006/096189
PCT/US2005/019782 7 position of the firearm sight on the surface of the
earth; and presenting information on the display which represents the
- position of the firearm sight on the surface of the earth, 5
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WO 2006/096189 PCT/US2005/0197932 8 BRIEF DESCRIPTION OF

WJ%&WINGS A better understanding of the present inve%lé?iﬂ/g\ﬁ‘g” b

realized from the detailed description which follows, taken in ’conjun% ion 0782

with the accompanying drawings, in 5 which: FIGURE 1 is a

diagrammatic perspective view of an apparatus which is a digital rifle

sight, and which embodies aspects of the present invention; FIGURE 2 is

a diagrammatic fragmentary perspective 10 view which shows an
oppﬁgw%}?&e BF tHe Firl &SGR0 FIGURE 1. FIGURE 3 is a diagrammatic
view of a switeh panelfofr ¢ tiflg sightrof FIB&REIY & antardargedtscalgeed
FIGLRE 28 g block diagram ol g s sight of A FIGHREL Ak ox al
shows ceftaln portions thereof which are™ not visible in the views of -
FIGURES e3; RIGUIRED g Wragrafifhati@ vew BFEBIG display HihicP e~
is a compangntafdhedifle sight of FIGURE 1, during a normal operational

mode; 20 FIGURE 6 is a diagrammatic view of the display during a.men
mode, and”S5ovS FlisPbf manu SeIE&oHe: ﬁé&ﬁ%‘% %ga S%E%r%ﬁ&iéé £ea
views of-therdispiayyhshowingia rétislelsedectiorrsereehi RIGURE s &/iewing

diagrammatic yiew, gf the display,, 23,8hqwing.a serean used,1ageh digital

eIeva%on and windage" offsets for a currently-selected reticle; FIGURE 9

is a dRigrahtmane vishy oFehe BEPRIYR it 88 midtRF GS6d td-BR payfiffdyds that

and/ox videeralins stored withinearnemoryef thecbfte sightiB0RIGIDREL TR 11y

is{igg?ﬁgggggﬂ%Qﬂ%gégéggé“%%?ythe,digital reticle in relation
to the image as présented on the viewing section 50 as to
compensate for the extent to which the factor wguld
influence a projectile trajectory.

A different form of the invention involves:
presenting for a user on a viewing section an image of a
scene in association with a digital reticle; and
automatically adjusting a characteristic of the reticle
in response to the image.

Another form of the invention involves: presenting
for a user on a viewing section a digital image of a
scene 1in association with a reticle;‘ and ~automatically
adjusting thé digital image to distinguish a first
portion of the image which is substantially aligned with
the reticle from a second portion of the image which is
adjacent the first portion thereof.

Yet another form of the invention involves
generating of an audiﬁle sound from a firearm sight.

§till another form of the invention relates to
operation of a firearm sight having a display, and
involves: recéiving electromagnetic signals; determining

in response to the received electromagnetic signals a



showing an options menu; WO 2006/096189 PC'T/US2005/019752 9

1.1 is a diagrammatic view showing an entire image detected b
Wgrlﬁ%?gégﬂjetector of the rifle sight, and showing a portion of ﬁf&%&{ﬁ@% 19782
which is currently being presented an the display; 5 FIGURE 12 is a
diagrammatic view similar to FIGURE 11,but showing how the sight has
automatically shifted the displayed image relative to the detected image
so thatdhetretiole intlicates thixiexpacieddmpact paintofa bellet-within e tne
detec ene; 10 F 3 is a diagrammatic view sjmilar. to ~
FIGU %%%% bu?%ﬁov%%ggj%%e%éﬁ% e %Iel%r%errg%t& i the oférgg;er%el: IGURE QY j¢hich
a diadiaRiinaae VewStowinghelgete@éd inage dndebedisplaged on  the
portiog@fthissingagend Sdudar circumstances where the rifle and sight
are tilted a few degrees about a longitudinal. axis, and when an automatic
ballistic compensation feature is disabled; FIGURE 15 is a diagrammatic
view similar to FIGURE 14, but showing how the sight has automatically
20 repositioned the displayed portion of the detected image so chat the
reticle is centered over the expected impact point; and FIGURE 16 is a
diagrammatic view similar to FIGURE 15, but showing how a user has
centered the 25 adjusted reticle on the target. WO 2006/096189
PCT/US2005/019952 10 DETAILED DESCRIPTION FIGURE 1 is a
diagrammatic perspective view of an



apparatus which is a digital rifle sight 10, and which embodies aspects of
resent invention, Although the 5 sight 10 is referred to herein as a

nggig(eﬁg(/?g)j%ﬁg‘%)it can actually be used not only with rifles, but alsd WY SatH&p19782
types of firearms, such as target pistols. The sight 10 includes a rail

mount 12, which can fixedly and securely mount the sight 10 on the

receiver or mounting 10 rail of a firearm, The sight 10 includes a housing

14, which has at a front end thereof an objective lens section 16 that
inclUtsEat IBREEBAETENE 197 and WHEAHEE %t a rear end thereof an
eyepiece optigs sectiond8e Thehnlising 45 Idikapanaocess panek2bn will
‘which is rempvably held in place.by a.thumbscrew 22. Th S P | ,
21 cah b@e?ér%%%gd i} Bfder to pcrig\)/élg'é’ a%%]egéetsocér'}i r?té?r%aﬁgg%% #oT1ows,
compakterent that contains selectetitconiponepts ARP discUBSedFamibrgs . in
detajl latey, 20 The sight 10 has a laser rangefinder 26, which is fixedly
mounted on one side thereof. The rangefinder 26 uses technology of a.
known type, EiREantdetérminethBI R de fo PETFGRESY trahsmittiiy &5 &%
lasesheamaang themiamalyzing refletted eaergy.i& Hobalipgsitioniag25 which
S AN na 2% [ PO 9040 T ARSI 1 e e

the sig can réceive electromaghetic GPS signals of a known type

~ emitted by EFSBEteRitebs Using ithese Teasived EPSIsRmals; thePsighPgotive
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can detepming:ifn a kRowd mankeritsRiecise:lesatign emthesurfacedight of
the 30 earth, to an accuracy within a few feet. A wind sensor 31 of a
knovﬁ?ﬁ}ﬁ)%%s:’mounted an top of the housing 14 of the sight 10. The wind
sensor 31 W:2006/096:189 BCHIUSREO5I019748% of a switch panel of

the rifle sight of FIGURE 1, in an enlarged scale;

FIGURE 4 1is a block diagram of the rifle sight of
FIGURE 1, énd shows certain portions thereof which are
not visible in the views of FIGUREs 1-3;

FIGURE45 is a diagrammatic view of a color display
which is a component of the rifle sight of FIGURE 1,
during a normal operational mode;

FIGURE 6 is a diagrammatic view of the display
during a menu mode, and shows a list of menu selections;

FIGURE 7 is a diagrammatic view of the display,
showing a reticle selection screen; |

FIGURE 8 is a diagrammatic view of the display,
showing a screen used to set elevation and windage
offsets for a currently-selected reticle;

FIGURE 9 is a diagrammatic view of the display, in a
mode used to display images and/or video clips stored
within a memory of the rifle sight;

FIGURE 10 is a diagrammatic view of the display,

showing an options menuy;



"11 has a spherical shell with a plurality of spaced openings through it,

Wg%(a&%&%ensor arrangement disposed within the shell. The wind sensor

Is capable of detecting both the speed and the direction of En{/US2005/019782
ambient wind, In 5 the disclosed embodiment, the wind sensor 31 is a
component which can be obtained commegcially under the tradename
OMNIPROBE from Aeroprobe Corporation of. Blacksburg, Virginia.

However, the.wi ensor.could alternatively be implemented with any '

other suitablgel}%kg}g&év%%. &FG@Ré%%xf ratlté%t?ér%mvaltﬁ:wfraﬁ?]‘fé’ﬁﬁiay?” entire

perspetigE iew seHiel showsian oppositelsidecob theoriflersight: i 0f sight,
g

- FIGUREAL. Fhs.sight 10 Qg clseuitry within the, h%;@% 1% purrently

10

- - alternatively be possible to use an
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including a circuit board 41. Two removable 15 battéries 42 and
comni&rRAly RSB petarkRBrétided 38 power the circuitry. The
access panetZUKEIGURE i car:be reragveadin erder tq,9btain accessio .

the batteries 42 and 43 so that they can be replaced.. Although the' b
batteries E%SE an%d“ 43 inthe 8%%%%% Z%Oewmbtogoglmgﬁtgg’r% réfiEcedbfenptically
wouldFaltdretivelibe possibrytecuse rechargeabie batteries. AstshowBtected

diagrammatically infzIGURE 2, the;sight 13 dacludes argmoyable '
memory card 46. In the disclosed embodiment, the memory%ﬁ?&cﬁ%ﬁg ampact

meméry Card Dt tRe 25 Pk oiftioniy- tised i it caffeta, for example
an industryistaidard card ofithe type commeninseferedd@edsS Asimilar. to

Multi-Me(g}gthrgl(M M@ or gh%%g%ge Dgilteal (%[e))c %a{d. However, it wog!qd Che

other suithbie ' device fFthg™ &<
remoVvaBlgShéemory card 30 46. The access panel 21 (FIGURE 1) can be

remO\{ed in rorder to oltain access to the MemA-¢rd 45, 59 thgkiéwing the
deﬁected image and the displayed portion of this image,
under circumstances where the rifle and sight are tilted
a few degrees about a longitudinal axis, and when an
automatic ballistic compensation feature is diSabled;r
FIGURE 15 is a diagrammatic view similar to
FIGURE 14, but showing how the sight has automatically
repositicned the displayed portion of the detected image
so that the reticle is centered over the expected impact
point; and
FIGURE 16 is a diagrammatic wview similar - to
FIGURE 15, but showing how a wuser has centered the

adjusted reticle on the tafget.



can be replaced. WO 2006/096189 PCT/US2005/019782 12 The housing

wéé{{@éﬁlﬁgﬁi a wall structure 49, which separates a portion of the interior,
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ousing 14 from the remainder of the interior. in particufar the (54112782
structure 49 defines a compartment 51, which is a 5 part of the interior of
the housing 14 that is sealed off from the fgmainder of the interior of the
housing. The housing 14 has a wall portion at the rear end thereof with a

clustepgtsmaliopanipgs S2:@xending through it, in order to provide .fluid
communication between the 10 interior of the compartment 51 and the

ambient atmbSFHERe duridun@inGtREERIAD: A farkePsirtUivBoard §6 i®f an
providegdpaithitibe weanparineent 54 and4s elggtﬁfip.gllysq@mjqupi _thgm d which

circuit hoard 41 through, the wall 49 by a connector K. 15 The circuitry on
the circuit S5 5%Siﬁ%|%%ses %gti|tt§%n88F€ff\ﬁhiéﬁ%%’ﬁtdéi€ct thé Hegfpegh the
of tilt SrdNtof Lheisighelrabedt the lbagitudinakaxs of thelsight 48 andi & can

also the:degree,of gt of,piteh ofdhe gight, 10, abgut a hgrizontal axis _. -
extendin trang/ersely to the 20 Iongitucﬁnal g)%g. Ir%t%g%hss’clgg‘el also with
embodiment, theRfit sélisor 61 & fiplem®rtéd \With & esmponeritthatis.  The

?vailaag@b@m#;eﬁimdmiamrﬁnuﬁtber M%ZO%EromrA@éigaQ%é%éély and
nc. of,Nonweed, Massachusetts, However, the tilt sensor 61 cou |
alternatively be imp%errl?:enttLg%ewiﬂ":lL aﬁ% othier StabkEaEIEeT THE mounting
circuithbh thé drcliitssera 5E also includes a pressure sensor 62, which

can sense the,ambigiit barometrig prgssuge Eb@gi‘ﬂg”_i% of he:Sght 10 .. &
N the AReIoseR e meRdrest Mo PERS e ive o s ety
ion 16 that
includes at least one lensyl?l and which'has at a rear
end thereof an eyepiece optics section 18. The housing
14 has an access panel 21, which is removably held in
place by a thumbscrew 22. The access panel 21 can be
removed in order to provide accéss to an internal
compartpent that contains selected components, as
discussed in more detail later,
The sight 10 has a laser rangefinder 26, which is
'fixgdly mounted on one side thereof. The rangefinder 26
uses technology of a known type, and can determine the
distance to'a'target'by'transmitting~a laser. beam and
then analyzing reflected energy . A global positioning
system (GPS) antenna 28 is provided on top of the housing
14, so that the sight 10 can receive electromagnetic GPS
signals of a known type emitted by GPS satellites. Using
these received GPS signals, the sight 10 Can determine in
a known manner its precise location on the surface of the
earth, to an accuracy within a few feet.
A wind sensor 31 of a known type is mounted on top

of the housing 14 of the sight 10. The wind sensor 31



30 implemented with a commercially available part, which is an MP

W@(gﬁ%WMEXAMlSA-series device available from Motorola Inc. of
Sc ou
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aumburg, lllinois. However, the WIT 2006/096189 PCT/US2005/019782

PCT/US2005/019782 13 pressure sensor 62 could alternatively be
implemented with any other suitable devige. The circuitry on the circuit

board. 52 further includes a sensor 63, which can detect the ambient 5
tempegaiuge apgdhe ambient humidigninthedisinity of the: sight 104ndhe i g
discl%%erd embodiment, éh%; temperature and humidity sensor 63 is

implemantedwitly a 8&VicE Which RAVEabR CSiETeRIy GiReeed within

- numbére H#HB602-C from therSensingsand Contiel didsionief XF detecting

Honeyyall, ing, in Fresportlllingis. /4 fither component of the circuity an -+
the circuit board 56 is an accelerometer 66. In the dlchose "
embddifherfi felaGderctiees B6-R% deVieé wHidhéan denobtained  is a

commergiatieas pat nembesAUXE 108 feorm Analogrka Pevices, INGnaer  che
How v%raggle acceler%nieg r gg cmgd alterr}?tively be implemented with

any other siitable dévice The accelerSmeteF 6658 8HighhFSergifige 1or  of
sensBi tdtganrdetect thg teladively smaalkbsirack wave which oeeusavhesould

the fiing pin strikes, a cariridgg %9%@&@ gdiregrm,on which the sightiQis__. .
mounted. Of course?lwhen the firing pin strikesjfhe ca?tr?agec,)nf?lﬁ%gesrgltable
combBtffibFeof the gun powder or ather propellant disposed within the

cartridge, se msuerexpel j_asbdleﬁggm@{n@r@i@tiIgrfgg]met};u@aq;ytri?gg @gf@ct ive
the fi(,elat_:rvr\p. 2@ heggge firing pin strik,ets a cartridge, the output from the
acceletometer 66 has a treguency Rpactrimitfich 98 ditfreritfiom thaght 10

ﬂequ@ﬁcﬁ@@@@ﬁuﬁrmn@h@e@ﬂ%ht 10 has some circuitry withinrthe
housing 14, including a circuit board 41. Two removable
batteries 42 and 43 of a commercially available ty?e are
vprovided to power the circuitry. The access panel 21
(FIGURE 1) can be removed in order to obtain access to
the batteries 42 and 43 so that they can be replaced.
Although the batteries 42 and 43 in the disclosed
embodiment are’ replaceable, it would alternatively be
possible to use rechargeable batteries.

As shown diagrammatically in FIGURE 2, the sight 10
.inéludes>é removable memofy card 46. In the discloséd
embodiment, the memory card 46 is a memory card of the
type cqmmgnly’ used in digital camera, for example an
industry-standard card of the type commonly referred to
as a Multi-Media Card (MMC) or a Secure Digital (SD)
card. However, it would alternatively be possible to use
any other suitable device for the removable memory card
46 . The access panel 21 (FIGURE 1) can be removed in
order to obtain access to the memory card 46, so that it

can be replaced.
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response to combustion of the material within the cartridge.

W&gm%%gg&gtly, the circuitry in the sight 10 30 can distinguish a shock wave

representing the firing pin striking a cartridge from a different'shH&RW4vR19782
WO 2006/096189 PCT/US2005/019782 14 representing some ocher type

of event, such as combustion within a gartridge. The combustion within a
cartridge produces a shock wave or recoil which is many orders of
magnitudeJarger, S than the shockwave progused when dhe fiEng pin wnscn
strikes the cartridge. The accelerometer 66 has the sensitivity and ,
barfdhieltin heBded 18 AeteSthe feldtively SHTAFsRdckOvavd fvhiBRyS 109 14
produged when the fitingpin strikesa caregdgerand algo pastheular, the
durability needed to 10 withs :t%d the much larger shoclé waye or ﬁccﬁ is a
whithid prEaUCEN DS the ersSiing EBmBustiorwithin the cartridge.” The
circpiitry: on the icircuit beaid H6dtrthbeinttudesa gytoscope 87, wisiehds off
referred to here as a ;rate gvie: In the diselosed,erapodiment the rale.  he
gyro 67 151s implemented with a pair of known devices, which are each
avaiaBrelesmmerchaly ad partiniunitier WIRR3 156 BT Brfaldy Bevités =0t
Inc. Heweyer itweuld be aeenativepe benpessibledadmplement theorate it

gyro 67 with any other suijggbée deélﬂ]cei hectwcr)n @P%R%lgo parts are
orietted %Bdf(fthaqoonep@oorjthggoha 15the o?ﬁer,v SUch that these parts
detectmangiular mbvehrentahout respective verticalnandhorigohtat Bresphere

Congeauantly; the taig ayrg,6/ igocapable of detecting the rate of angular

movement of the™ sight 10 about a not-illustrated vertical axis and a note
25 illustrafed FoRizbRtal AxECStdteaifefems, the RICYYRFE7 igghin the
highlyseasiiiverdevica whiehis is electrically coupled to the

circuit board 41 through the wall 49 by a connector 57.

the

~ The circuitry on the circuit board 56 includes a tilt
sensor 61, which can detect the degree of tilt or roll of
the sight 10 about the longitudinal axis of the sight 10,
and also the degree of tilt or pitch of the sight 10
about a horizontal axis extending transversely to the
longitudinal axis. In the disclosed embodiment, the tilt
sensor 61 is implemented with a component that is
available commercially as part number ADXL203 from Analog
Devices, Inc. of Norwood, Massachusetts. However, the
rilt sensor 61 could a;ternatively' be implemented with
any other suitable device.

The circuitry on the circuit board 56 also includes

a pressure sensor 62, which can sense the ambient
parometric pressure in the vicinity of the sight 10. In
the disclosed embodiment, the pressure sensor 62 is

implemented with a commercially available part, which is
an MPX4115A/MPXR4115A-5eries device avallable from

Motorola Inc. of Schaumburg, Illinois. However, the



effectively capable of detecting the race of movement of the sight 10 in
i i ransverse to a not-- illustrated center line of the objective lens
W?e@ﬁéﬁ%%%go A small loudspeaker 68 is supported on the cir Uit G AN 010782
56, in proximity to the openings 52 through the, housing 14. The circuitry
within the sight 10 is capable WO 2006/096489 PCT/US2005/019782 15
of using the speaker 68 to emit through the opening 52 a selected audio
sound, suebas-an animabsouad ofatype whickris:commonly kRown@s amented
game c\%vltlt%ng r\{Vhi(():@hils Xjn;e@qfeqa attract a eprospective target to a
hunter who'5 |s}f|5|ng fhe §igllﬂ| 107 Alt ough the disclosed embodiment
uses the spedies 68 witkiirt ey hogsing U it Wouldbdlternativelyibes2  further

possible {0 use.a larger spaaker disposediexternally,of 'the.housing 14, in s o+
order to permit a louder sound to be 10 emitted, so that the sound will .
travel a'iGRGEF Afstarice™ M S Tedlat SardétSpehkér ddtidFhe vicinity of
providediia a firther hausing which is externat ie; and separatefroniriber, the

housin %4 and which is co qug wires }9 gw»,no-illustrated onnector, .
OV LR BRATAES oftle B Sty 15 T3 T esinple Wit e T e e vith 2
comparfeht pehind the detessvpaneb2e (FISUREC)aWhereas speaker number

its provigled. wighin. such.amexieraal Reusinggit woidd aksg,pe POSSIDIG 19 on  of
1é)lrovide a battery-operated amplifier within the_ same housing, in order to

mplify ¥h8 B0t SigndiS betdte” 26$REY are SuppliBd fo the speaker. A
switch panel 76 iSupronige danmjopnefthe dfousing d4randthag senvertte circuit

ma{”“a'lé(ég%ra% SV¥i£Cheasfi Fl .C%F\e?%e?*: i%&g@grgg]matic ﬂ'?w Ogéhe disclosed -
switch panel 76, in an enlarged scale. Tﬁe switch panel 76’includes a

pomm”‘embodiment, the accelerometer 66 is a device which can be

obtainedvcommercially as part number ADXL10S from Analog

15 Devices, Inc. However, the accelerometer 66 could
aluernativély be implemented with any .other suitabie
device. The accelerometer 66 is a highly sensitive
sgnsor that can detect the relatively small shock wave
which occurs when the £firing pin strikes a cartridge

20 within a firearm on which the gight 10 is mounted. Of
course, when the firing pin strikes the cartridge, it
triggers combustion of the gun powder or other propellant
dispesed within the cartridge, so as to expel a bullet or
other projectile from the cartridge and the firearm.

25 ‘ When the firing pin strikes a cartridge, the output
from the accelerometer 66 has a frequency spectrum which
is different £from the frequency spectrum produced in
response to combustion of the material within the
cartridgé.\ Consequently, the circuitry in the sight 10

30 can distinguish a shock wave representing the firing pin

striking a cartridge from a different shock wave



25 switch 78. Manual operation of the power switch 78 causes it to toggle
W@%ﬁv&ﬁ}%&n and off states, in which it respectfully provides and interru
a

ts
9 . . . Vi 35/01978"
ow of electrical power from the batteries 42-43 to the cwcﬁfﬂ/ %%ﬂ??i/ 019782

the sight 10. 30 A manually operable MENU switch S1 is provided in the

center of the switch panel 76, for a purpose discussed later. The MENU

switch 81 is surrounded by an WO 2006/096189 PCT/US2005/039782 16
annular four-way switch B2, which is used for various purposes discussed

later. Pressing any of thqu)nllje( sci)%%sg 8689 of 1 switch 82 [produces a sti
respecti@%pgi?fe?érh tefectrical signal Wittfﬁ/ﬁ%he sigﬁt f&trhe Wi cﬁ“’pacn% uskon
5 76 alseiinciudes a SHUYTIER. switch 83, and a GAME CALL switch 84,

both of which g disgssectialer. FIGURE 4isablock diAoramalibedifle anook

sight 10, and shows certain internal portions thereof which are not visible

in the eXteFfal WewSEPEIS YRESM-3.5V A0S 16 EehEntS wriekhyede larger
already hieen diseussedabovevarepshawoadiagrasrmatically in HGURR 4strikes
and are identfied. with ihe same reference, pumerals yseq a0oye Wil o .
reference to FIGUR 3, the o jective(fens section 16 of the Sig “Q0hasa Y
field of e (FOMyoEUS Bemadticduld dternativelehave soieedthestield shock

of view. Jhe sight;- 4,0 includesan.image deigctenl02 cand fhe ghiective i xes &
lens section 16 is operable to image a remote scene or target 101 onto

the imaG& HEfeABF 102 2ifthe t&osedfEmbbifnent théihhabedet@@sried  to
1202 is aw( oemplementarynmetal Dxidesemicorkluciar éCMOS)atsvide amich is

2 known g8, JLhas 3 Aol Seieclor SEMANLs, 1RG0 I8 carcriage.

two-dim nsmna% array of 2352 colunins
The circuitry on the circuit board 56 further

includes a gyroscope 67, which is referred to here as a
rate gyro. In the disclosed embodiment, the rate gyrow67
15 is implemented with a pair of known devices, which are
each available commercially as part number ADXRE150 from
Analog Devices, Inc. However, it would be -alternatively
be possible to implement the rate gyro 67 with any other
suitable device. The two ADXRS150 parts are oriented so
20 that one is orthogonal to the other, such that these
parts detect angular movement about respective wvertical
and horizontal axes. Consequently, the rate gyro 67 is
capable of detecting the rate of angular movement of the
sight 10 about a not-illustrated vertical axis and a not-
25 illustrated horizontal axis. Stated differently, the
rate gyro 67 1is a highly sensitive device which is
effectively capable of detecting the rate of movement of
the sight 10 in directions transverse Lo a not-
illustrated center line of the objective lens section 16.
30 A small loudspeaker 68 is supported on the circuit
board 56, in proximity to the openings 52 through the

housing 14. The circuitry within the sight 10 is capable



1728 rows. Each detector element corresponds to a respective pixel in
9 | produced by the image 25 detector 102, and the image

W%e@é@fﬁ& is thus effectively a 4.1 megapixel detector, It WB&IﬁUSZOOS/ 019782

alternatively be possible to implement the image detector 102 using any

other suitable device, including a device having a larger or smaller

number of detector elements, 30 or a device,gther than a CMOS image

detector, such as a charge coupled device (CCD) array. WO

2006/096189 PFCT/U52005/019782 17 The image detector 102 produces y

a sequefite OF ‘digitdi LoIcHRMYEs 6fthsScERe 101 FaRY His degueresing 52 a

gf imag%i%mfp@hh 'ej.wtmil,acp?:oassigg ;ectiomisoc?mﬁdihﬁmghl thed@rgeof a type

etector, 102.0f the [ closed 2 embg ilgneggpr u colgr images g;e : :
images qouﬁd altlérna%vgé he]%honochrome im%ge%,g%?b_lgggghd \a]%l e which is
images. TheeprdRessifig 3eEliBA 106 iHERTRS Aprotess6194070f asknowrer who

type, anda memeyycks. shihgvmemory 108 in FIGURE 4 is a :
diagrammatic 12 representation of the memor r}%rovi‘ded for the processor _'
107, and may i ﬁ:fb%lr% re-than ‘gnhsec BESH nfePROR - BOF Cexdfidle, tHe  speaker
memoryskD8 migyhincludeha reacusnlyaneiiory (ROMpwhith eontaii:aively be
programgeaiad by ine piocesspl 107 asuglas dal Al dpes N0l o
change during program 15 execution; The miemory 108 can also include

some rah88mtatEeSImetnory'SPANEH Whichtiahfocesdeiuemy stepand to be

1data thatehanges dyramicatlydiding-programiexecpion) The menaoryyi stance .
108 can PA§ot'n§'Iude som segi%nrdugtorsmeeggg: of%ﬁéypﬁge comr&(r){lc%d in &
known as “flas SRKﬁ?Wji’ll(fh i§ 20 fahdonT 3cEess m thrat il _
maintainfinfdrptatiohosteted ihimoughs a pewerioss. Memang oftbisarate from
YP€  the housing 14, and which is coupled by wires to a not-
illustrated connector provided somewhere on the houéihg
15 14, for example within the compartment behind the access
panel 21 (FIGURE 1). Where a speaker is provided within
such an external housing, it would also be possible to
provide a battery-operated amplifier within the same
houéingﬁ in order to amplify the audic signals before
20 they are supplied to the speaker.
A switch panel 76 is provided on top of the housing
14, and has several manually-operable switches. FIGURE 3
is a diagrammatic view of the switch panel 76, in an
enlarged scale. The switch panel 76 includes a power
25 switch 78. Manual operation of the power switch 78
causes it to toggle between on and off states, in which
it respectfully provides and interrupts a flow of
electrical ?ower from the batteries 42-43 to the
circuitry within the sight 10.
30 A manually operable MENU switch 81 is provided in
the centerA of the switch panel 76, for a purpose

discussed later. The MENU switch 81 is surrounded by an



is commonly used in devices such as memory cards for digital cameras.

W Tgb%%gg&%sing section 106 further includes a 25 reformatter |ll of a
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nown type, which is capable of taking an image generated g’ﬁ{gﬁﬁqgagwm
detector 102 and reformatting the image to a lower resolution that is
suitable for presentation on a display with a lower resolution than the
image detector 102. Images processed 30 by the reformatter Il are
supplied to a display drive circuit 116, which in turn drives a color display
117. In the enclosed embodiment, the color display 117 is a WO

21)(16/0961389 RETAUS2005/0:% 8782 218 lignid-grystal disrlay £&D)Pirious
a known type, and_ has a - Iuralié/ %%gixel elements that are arranged in a

: t ' B
two- oFHERSBRAI Srra§ 8640 ¢oibfins by 4E0THWE. Fhe Uspidy117ur sides
could,dovesvenfhavea largercdr shtallens duotrer af pixepelements, o f ferent

could pe any,qthey suitable, type af display deyics, sYeh as A0TgaRC.y, pane:
Ilghtemlttlngl diode (OLED) display, a liquid crystal on silicon (LOOS) '
display for &'fiftra-RREAHS:iethahitH SR tefrr (IEMS) refeRtiverdisgitly. CALL
It will kevneted that; incihe @ disclesed,embodiragBtdheimage detector

102 has mor E}bl?é'tthirteen times as many pixels as the display. 117. This
facilitates vargi(:)[us eatﬁrelsswr?ic%%a?ec iség/éa 5 Tatgﬁ T%kéee)}éjp’? & Spfes: 10

18 inchutiésOpties Gf%rknéwm&’setyp@,lwmmpmrmt_thlee(_!:isplfayvmf__ﬂ_i?émo bee not
comforrally, yiewsd byan eye 123.0f apersan who js ueiRgthe sight 104, oue

in association with a firearm, In the disclosed. embodiment, the eyepiece
optics $LRE6F 1D hYEHROBSE 150 TRAN oA erfaiGEIRte 8bMEe o are
other sllitelte diagrammatically in FIGURE 4, and are identified

with the same reference numerals used above.

With reference to FIGURE 4, the objective lens
section 16 of the sight 10 has a field of view (FO@) of
52, but it could alternatively have some other field of
view. The sight 10 includes an image detector 102, and
the objective lens section 16 is operable to image a
remote scene or target 101 onto the image detector 102.
In the disclosed embodiment,Athe image detector 102 is a
compleméntary metal oxide semiconductor (CMOS) device of
a known type. It has a plurality of detector elements
arranged in a two-dimensional array of 2352 columns by
1728 rows. Each detector element corresponds to a
respective pixel in -each image produced by the image
detector 102, and the i1mage detector 102 is thus
effectively a 4.1 megapixel deﬁectorﬂ It  would
alternatively be possible to implement the image detector
102 using any other suitable device, including a device
having a larger or smaller number of detector elements,
or a device other than a CMOS image detector, such as a

charge coupled device (CCD) array.



20 FOV The eyepiece optics section 18 of the disclosed embodiment

W&gwg{ﬁg%%pally be omitted for applications that allow a person to dire
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card 4191 80 C;[ha theghgan be areglac%%tyé% glgmp%r{nent ehind the

ctl
view splay 117 with a viewing distance greater than ab%i%%%l‘i’ééwmz
because comfortable viewing is possible with little or no 25
accommodation for the eye. The above-mentioned tilt sensor 61, pressure
sensor 62, temperature and humidity senger 63, accelerometer 66, rate
gyro 67 and speaker 68 are each operationally coupled to the processing

section 106 thraugh the 30 connecter,57.,4s mentigned.above, the, - \crce  of

removable access panel 21 can be manually removed, in order to obtain
accesS g S -edmpanttent R AfTcIPt iscPEsTHIRS adtess #d this sequence
2006/09618i%eEUSZ2005/Q3PY 823 191be bhatteries42-43rer thedvemary 106 .

1 ) e " disclosed
access pane?% also mclu&lesqan externa power connector lh , WhICf"]

can be®edipleetto drresternal sotrdevf powetesuch doenverterdhat could
convegls.alterpating currept (AG) 4R drsstcuriente(DC). The.baligries s wnice

42-43 and the external- power connector are each coupled to the power _
switch P $¢fen tHEpower St P8 RATSpRELIVAS sivitched oh andPafoessor
10 it respectively papwits eypntersidpts anlew:af cureent from th_e
batteries 42-, e:and/ognthe corlrb%ctori'r'lAl tgigwgﬁtry 4143it‘g1at Is dlagosed

" : : is £i
within the sight 10,%?1dozfl¥at requires electrical power in"order to opg‘%lf&elma e

The cEPPBARTEITEINR tie ddeesTPaATY 2 PTHI¥8 IBBlinthideslae processor
connegtor 146, whigh is coupled tadhe. pmsmgew‘?upa 106. fB&ory. For -
nto

connector 145, and:signals transmitted through it, conform to a_ -
well-kFSRREAGustfS memery 108 may Include a read only memory

(ROM} which contains a program executed by the processor
107, as well as data that does not change during program
execution. The memory 108 can also include some random
access memory (RAM), " in which the processor can store
data that changes dynamically during program execution.
The memory 108 can also include some semiconductor memory
of the type commonly known as “flash'" RAM, which is
random access memogy that will maintain information
stored in it through a power loss. Memory of this type
is commonly used in devices suéh as memory cards for
digital cameras.

The processing section 106 further includes a
reformatter 111 of a known type, which is capable of
taking an image generated by the image detector 102 and
reformatting the image to a lower resolution that is
suitable for presentation on a display with a lower
resolution than the image detector 102. Images processed
by the reformatter 111 are supplied to a display drive
circuit 116, which in turn drives a color display 117.

In the enclosed embodiment, the color display 117 is a
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standard which is commonly referred to the Universal Serial Bus (USB)
“ﬁi%a;})g.,lHowever, it would be 20 alternatively be possible to use any

other Slitable type of connector and communication protocol, BGEH 886/019782

standard serial connector and communication protocol, or a standard

parallel connector and communication protocol. When the connector 146

is coupled to the USE bus of a 25 not-ill gtrated computer, the sight i0

automatically detects that it has been coupled to the bus, and acts as a

USE mass storage. slave device with respect to the USE bus. Connector

1451cHBE usEHIBUPISHEMEYe dafaidr Fided d5BPHBmM KB Sight o t8>° 2

a not-illustrated 30-caomputer.dn @gklition, the connectorddmean bewsed two-

to download various types of information from a computey into the sight

10. éé?‘%ﬁ?ﬁﬁwﬁg‘,kinfgrrr%ﬁion?r%m%l 0“2%%%?615%1 g 4e0 m‘”g'g The

PCTHWUSZ00S/0197 82 R0 omPtee v&i be Hathloddedahfstigh e smaller

progessing segtion. 106 intpthe-removable.meneorycarh 6 other suitaple

compartment behind the access panel 21 also includes yet another

conte@er PA8INHIEH tan BE TR B 8 &SR VIBES Mformatiah froi th& + 79
sighti18de amoexernal tevicey In thel disclosed:eysbodiment, 4h@icon (LCOS)

connector 148 s a,standard. component oL e ne, CamMONly KOON atmys)

an RCAYaék,'and Information transmitted through it conforms’to either of
two ineliistyti0 video- seirdards whieh ateldomRfonFRRBwn 48#e 1n the

Natignal. TelevisianStandards ConnnittaaNESQ)potacal, andthehas more
Phase Alternating Line (PAL) protocol.. Howeverl,.it would éae p(gssi le to 117

alterh&&Vely MBS F othéFSditabfe §PRY oftohTieltof "andVideo *P Y :
information tauld be draxsferred i uaccdreing teeanyvdthebhsuiakle discussed

protqeale

The eyepiece optics 18 includes optics of a known
type, which permit the display 117 to be comfortably
viewed by an eye 123 of a person who is using the sight
10 in association with a firearm. In the disclosed
embodiment, the eyépiece optics section 18 has a FOV of
15°, but it could alternatively have some other sui;able
FOV. The eyepiece optics section 18 of the disclosed
embodiment could optionally be omitted for applications
that allow a person to directly view the display 117 with
a viewing distance greater than about 8 inches, because
comfortable viewing 1s possible with 1little or no

accommodation for the eye.
The above-mentioned tilt sensor 61, pressure Sensor
62, temperature and humidity sensor 63, accelerometer 66,
rate gyro 67 and speaker 68 are each operationally
coupled to the processing section 106 through the
connector 57, As mentioned above, the removable access
~ panel 21 can be manually removed, in order to obtain

access to a compartment in which it is possible to access
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It will be noted from FIGURE 4 that the wind sensor 31 and the laser

pden 26 are each operably coupled to the processing section 106.
{ﬁ?g%céj%y within the sight 10 includes a GPS circuit 156, whicH§2005/019782
coupled to 20 the GPS antenna 28, and to the processing section 106.
The GPS circuit 156 is configured to receive GPS radio signals through
the GPS antenna 2.6, and to convert they gignals in a known manner into
a form that is suitable for use by the processing section 106. 25 FIGURE

5is %géagig g}:m%%gle%of f,the Qplqugés%%ojijg (aglsceen?by the eye theyy

of person ing through the eyepiece optics section 16 o the’si ghflf
duriftf8 Rermarépertional mode of the sight 10. In the normal

operationahmeode; the sisiay d 1 1pieseats andew:fthe30 sggae 101, as,; 50
captuyred by the image detegg)ialoz through the objective lens section 16.

The $8&M&10T i€BhdRiT i nﬁﬁgﬁgallﬁ%wcéﬁgﬁ lités'in FiGLARE §an be
WO 2606/0961898 RG T#IS2005/0 9782 WTMEMGSSU@S%CUO&MY: er

superimposes o e image .of the sceng 101, refigls 2Q1:2 d:? rect current

FIGURE 5, the reticle includes a small center circle 201, an ur lines
202-$B5 which cB2 exiénd adiafly with respegtd 5 BRE CirelstZ0 R aind power

whichatgeaftset byiatessals of 90x1ERe i@l@@x@oﬂ;%issﬁzﬁéﬁm@? Ofwhen
a varletg of different, retlﬁlee that cane%e used bé/ the ]jaoe In the e
discloS&d BRGdimEht the Sight10TRERIASS ™o |?1% foticfes 2Bhe®

is the teticte showihvatll0 261+R05; wiich ISHE%H:@@HB as dlow of current

"CROSSHAIR: reticle . Jhe.atherpredefined gticle js.a %@9&1@%@9“6{&1 to
reticle which is identified in the sight 10 as the "MIL DOT" reticle.
circultry 143 that is disposed within the sight 10, and

that requires electrical power in order to operate.

The compartment behind the access panel 21 also
includes a connector 146, which is coupled to the
processing section 106. The connector 146, and signals

- transmitted through it, conform to a well-known industry
standard which 1s commonly referred to the Universal
Serial Bus (USB) standard. However, it would be
alternatively be possible to use any other suitable type
of connector and communication protocol, such as a
gtandard serial connector and communication protocel, or
a standard parallel connector and communication protocol.
When the connector 146 is coupled to the USB bus of a
not-illustrated computer, the sight 10 automaticaily
detects that it has been coupled to the’bus; and acts as
a USB mass storage. slave device with respect to the USB
bus. Connector 146 can be used to upload image data or
video data from the sight 10 to a noﬁeillustrated
computer. In addition, the connector 146 can be used to
download wvarious types of information from a computer

into the sight 10. For example, information from =a



In addition, electronic definitions of two custom 15 reticles can be

wélowrlaages to the memory card 46 of the sight 10 through the 1) (
f%%ﬁz.ﬂgsr{&wmz
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connector 146. These custom reticles are referred to as "CU

"CUSTOMZ2", and can have almost any configuration desired by a user. In
particular, a reticle with virtually any desired 20 configuration can be

created by a user in a separate comput%?, or can be obtained by the user
from the sight manufacturer, or from a third party through a network such

as thetgtemet. Eachisucheustondrdiclebeamtient be sBleafen-ng section

electronically downloadedJaichigitalfaun 2 Sthreugh the connector 146
and into the memory card 46. Thus, at any%}\gn goint in time, the sight
0

10 will inclliéfe bERTEET TGN Rith definit FSifiSs. ARlsert 24°°
selectsconri 0k these refislendefinitons; anelr theiselestetieticleris bsed dyd  to
the %Igh%]é(%éjgtﬂ E’?ﬁd‘%g user _Qe}.!?%%tél ,ggﬁeg%t(‘(etlgltgedeféq!gglg. D%ngto an
normal operation, the processing section 106 takes the selécted reticle,

and giigigtipsupefinipeses it onimagesavoi2606/09640 empodiment,  the
PCTAJR2005/0197825 22;that will be seabisthecdisplayehlk?. I8 FIGURE cype
S, the reticle 201-205 has been superim C(‘:{\;sed on tEe im%ql% ina manner .
so tFEtRETetcle K8 tered n e displsy 117 *A6wever: as discussed

in mete:detaildatet, theredgare. modesfivhere the positimy ofthetreticlengins t ry
the display 117, and fus fepositon. offhe reficle. felative £0 theimags onal

of the scene 101, may he offset from a centered position. As shown. in

FIGURESS, théisphp 1967 BrovicResdrmec10 Addtiondt ibfGgtion fPS the
the normal operational ygde.i He this xegarsr thestayier leftcosernof the would

display 1.17 : . ‘
bé "possible to alternatively use any other suitable type
of connector, and videco information could be tranéferfad
according to any other suitable protocol.
Tt will be noted from FIGURE 4 that the wind sensor
11 and the laser rangefinder 26 are each operably coupled
to the processing section 106. The circuitry within the
sight 10 includes a GPS circuit 156, which is coupled to
the GPS antenna 28, and to the processing section 106.
The GPS circuit 156 is configured to receive GPS radio
signals through the GPS antenna'zaJ and to convert the
signals in a known manner into & form that is suitable
for use by the processing section 106.
FIGURE 5 is a diagrammatic view of the color display
117, as seen by the eye 123 of person looking through thé
eyepiece optics section 18 of the sight 10, during a
normal operational mode of the sight 10. In the normal
operational mode, the display 117 presents a view of the
scene 101, as captured by the image detector 102 through
the objective lens section 16. The scene 101 1g shown

diagrammatically by broken lines in FIGURE 5.



includes a windage or azimuth adjustment value 211, which is a positive
r ie.number representing a horizontal offset of the reticle 201-205
W%gpnggﬁ}%%al 15 alignment or "zeroed" condition, as discussel d(&i52005/019782
Similarly, the lower right corner of the display 117 includes an elevation or
pitch adjustment value 212, which is a positive or negative number
representing a vertical offset of the reticle201-205 from its initial 20
alignment or "zeroed" condition, as discussed later. During normal

ope%ﬂbn,ﬁfﬂ%@%&%ﬁ@@%@ 'SH@@@E%Q@WRmPQ§Q§Q§§S§6§Eéh%§?%%§f1mage

condition, the windage and elevation adjustment values displayed at 2

and 225 wihatR HeEzet8 128 THE Gpperigt totér of thENdidpigyRE 75, the

has arbattery=charge inghcatas 2Ehavhicitisrivgded-inte five seamentss four

and which is ysed to.indicate the state of the batterjes 42-43. In

particufar, v‘Q\’/hLér? %ﬁré2 %gtt‘éﬁégl‘éree arﬁ%lw,eé# |51é:? séfgndléﬁ%sg 5t the BhtteRyPect £
5 chargelirdicatsri30 203 aretvighilgitad aThewidsthie battanes42aB8s of 90°.

becomeg cprogressively dischasged the pumber,of the segments of\WQ o\, ¢
2006/096189 PCT/US2005/099782 23 the battery charge indicator 213

- whichdreHRgRRGNERC WAt BrodrBESiVER I etfe dsee Ty uppér BiEDnarP - I
of thewdisplay ikl peasentedbeaimeindicaton214s whigh relatesitocthedagt two
that the cessing sectign 106 can store single images and/or shoyt
video%:ﬁgsglgr%lg ?im%sg I%(lr%sé"mory c%?gl 46:,L as 5}%&55&? ilal':té‘r'e. Ths(’alrx>wr1 at

10 countdfdicafor 21Wis@h wRlicetibRzaftowE Many additiCRAISATHGES 'orreticle.

video-tlips cambe storediirthe-spacewhich remainsavalableforlOns i cary
Stonn%elary? leg W!/E'I’l]qlit]ctlrz]e Tsemzoir e(r:laﬁrgféli%dat %lgrert]:t}% sight 10 as the
"MIL DOT" reticle.

In addition, electronic definitions of two custom
15 reticles can be downloaded to the wemory card 46 of the
sight 10 through the USB connector 146. These custom
reticles are referred i@ as "CUSTOM1'" and "CUsSTOM2", and
can have almost any configuration desireéd by a user. In
partidﬁlar, a reticle with virtually any desired
20 configuration can be created by a user in a separate
computer, or can be obtained by the user from the sight
manufacturer, or from a third party through a network
such as the Internet. Each such custom reticle can then
be selectively electronically downloaded in digital form

25 through the connector 146 and into the memory card 46.
Thus, at any given point in time, the'sight 10 will
include between two and four definitions of reticles.
The user selects one of these reticle definitions, and
the selected reticle is used by the sight 10 until the
30 user selects a different reticle definition. During
normal operation, the processing section 106 takes the

selected reticle, and digitally superimposes it on images



selected resolution and compression settings (which are discussed later).

wd heutap@gnter portion of the display 117 has a capture mode,indicaipys 1019782
215, and a resolution indicator la 216. The capture mode indicator 215

indicates which of two capture modes is currently in effect. In particular, a
user can select whether a specified event will cause the sight 10 to store
in the memory card 46 a single image, or a short video clip that contains
ive i [ ideq clip
severak}%g successiye images. if the user_has selected the videqg cﬁ%ﬁ: 5. the

mode, T&N the indicator 215 reads ") “ GiteRrise? the indikafor
reads "f¥t: Theeuserhay theheapability: tossglect whicle of two tésolutiers:, in a

will be ysed.for storedimages.or yidep. 28 clips. liihe Usex S%'SCT%H%eI display

higher resolution, then the indicator 215 reads "HI RES", and each single
image ‘or vided"QHfFinfage BontaiHECIoPtrRy 1B4pBRICTiRine iy, there
shand, it the useaselectsshe lowiesoldion: the, indicaten216seads kO on  the

RES", and each si image,or 30 videq clip image contains 540 hy 460 ,
pixels. ggﬁ ?ﬁa ive?g:lﬁ’woa%dbe ggggblet%%sé"al f]ét?éﬁflwc?? G eticne
2006/099183} PCTHIS2Z065/016782 24 régututionsreach ivolviry séme of fset

other ny%eraofcgiﬁggre@nygg addiffgrent number of resolution selections.
The bottom portion of thesdlspl%é 117 has a firing _pin_detection indicator

21?. The indit&toP 237 refiBets *S¥HFether 5PRo ghit 16 s ArreHtREs some
1 0enableddd deteohan eventmwiagricthe firingtpia inairassociaiedatiflenal mode.

e e, A e g e S oy 1
includes a windage or azimuth adjustment value 211, which
is a  positive or negative number representing a’
horizontal offset of the reticle 201-205 from an initial

15 aligﬁment or ‘"zeroced" condition, as discussed later.
Similarly, .the lower right corner of the display 117
includes an elevation or pitch adjustment value 212,
which is a positive or negative number representing a
vertical offseﬁ‘of the reticle 201-205 from its initial

20 alignment or ‘“zeroced" condition, as discussed later.
During normal operation, if no alignment adjustments have
been made from the "zefoed" condition, the windage and
elevation adjustment values displayed at 211 and 212 will
each be zero.

25 The upper right corner of the display 117 has a
battery charge indicator 213, which is divided into five
segments, and which is used to indicate the state of the
batteries 42-43. In particular, when the batteries are
new, all five segments of the battery charge indicator

30 213 are highlighted. Then, as the batteries 42-43 become

progressively discharged, the number of the segments of



10 The bottom central portion of the display 117 also includes a range

ngi 218, which displays a value that the sight 10 is currently usin
W%ﬁ@%ﬁﬁgnce to a target or scene 101. In FIGURE 5, the lefEl A2 /019782

the range indicator 218 means that the displayed numeric is value is in

meters. However, the distance to the target could alternatively be

presented in any other desired units, such,as yards. The central portion of

the display 32 has an angular error indicator 231. The indicator 231 is a

circle which 20 is larger than and cqncentric tq the circle 201 at the center (

of the reltitleP1-5305. THe Biamatsr of the findicator@3£ s ifdreasedPand ont ed

decreasetllingesponse i eihfordeaticrrreceived from the rate gyro 67. In '

particular, theprogessing seqtion 14, monitprs. e %E%P?;% Ofthe IMe s onts a

gyro 67. Typically, the user will be aiming the firearm a empting to
keep tH&vaticle waiaF 201 atturately cBnteted ohta Porti6Hof thetsceleat the

5101 whigh is sensiglereddoihea tavget.dhthe siser bappensite behelding and/or
the fireg\[g very .30 steacﬂ the rate gyro 67 will Ql%tfct little or no angglarﬁ .
motion“Stthe sight 10 and'the fifdarmor if otherwords g of ng>-o 46+ as
movengntthersaf trarsiverse to th&WO 2006/090181@icator 214 is an

PCT/ %%@9}838%525}1%‘%”@@9? OLHH'};L Qﬁ)jﬁ%iye .ﬁ%?g%%C“BE‘ 1@1&@0 clips
Consequently, the processing section 107 will present the indicator 231

as a Cifdé offelativeRFSmalt dishfetetPan dradt ftind &t ke tha (et dkae  for
10the fireatmisroybeing gelativaly lateurately heldoornythesselecied tatget.cOrent 1y

:Ez ?;?eg eI:ag g%] tg%gv\}%%séu %)Zlit%tli QI?‘ Vlggéj Iffcl:%li!clxglr e:h so lsc:{LI gg thse e@rte 9 AgsSte(avvin ch are
discussed later).
The top center portion of the display 117 has a
capture mode indicator 215, and a resolution indicator
15 216. The capture mode indicator 215 indicates which of
twobcapture modes is currently in effect. In particular,
a user can select whether a gpecified event will cause
the sight 10 to store in the nemory card 46 a single
image, or a short video clip that contains several
20 successive images. If the user has selected the video
clip mode, then the indicator 215 reads "YID®,
Otherwise, the indicator 215 reads “IMGH.
The user has the capability to select which of two
resolutions will be used for stored images or video
25 clips. If the user selects the higher resolution, then
the indicator 216 reads "HI RES", and each single image
or video clip image contains 13820 by 1440 pixels. On the

other hand, 1if the user selects the low resolution, the

indicator 216 reads "LO RES", and each single image or
30 video clip image contains £40 by 480 pixels.
Alternatively, 1t would be possible to use different



the greater degree of angular movement of the firearm and sight.
; atly, the processing section 107 will 10 display the indicator 231

" ﬁ%ﬂ%ﬁ%ﬁggr diameter, thereby indicating that the reticle center 20T 4782
being held on the target as accurately as would be desirable. In the
disclosed embodiment, the change in the diameter of the indicator 231 is
continuous. In other 15 words, a progressive increase in the amount of
angular movement of the firearm and sightaresults in a progressive
increase in the diameter of the indicator 231. Conversely, a progressive
decreasg in the amount of angwlarmaverment ofshadireasonaag sight pixels,
results in a. 20 progressive decrease in the diameter, of the ig)dicgtor 231.

The UBBRWAF tuS&hEBRFE Stz e the rigigel of tRe Tirearm At & -

point in timenwbemnthe ceticleeenten 201 isloentdied bavthé targeeand firing
when the indicator 231 hag aselatively small diametento.indicate thattherece s
25 firdarm is cu‘rrent?y belnglhel very steady. During the normal )

5 operafibrahsiodepresaing He psiiBhs 88 br S (FIBURENS)6f (b led  to
four-way.switch.62 wilkincrease.er degeease thebrightnessrof the displayiated
117. In addition, during the normal pperationa] mode, 30 pressing th .
portioﬁ%%%eo%?fﬁﬁﬁuﬁEcﬁfSFth% Ur-a\i\?aﬁ %\?v?t%ﬁsﬁ%wgﬂ%r%ﬁgme%éhen this
ZOOM gffest,linpartieulanapiessing-bre portori will-ipereaselthe zomns "FP".
factor, 2 WO, 20001096199 RGTAIS2995401 9782,26 pressing the other

portion will decrease the zoom factor. In the disclosed embodiment, the
10 zoom is confiffolR BREM c&FRATGE frARTEX 2 42 Tout HE wBaRP 2y 117 also.
alternatively bes passibigde useainoneentinusus oo with seleral. & value
discrettehla?t\:/etlz ’eansd:l{% 20T Ofgeréﬁ%qf@r{@fgeuging ‘ag the distance to a
target or scene 101. In FIGURE 5, the letter "M" in -the
range indicator 218 means that the displayed numeric
15 value is in meters. However, the distance to the target
could alternatively be presented in any other desired
units, such as yards. |

The central portion of the display 32 has an angular

error indicator 231. The indicator 231 is a circle which
20 is larger than and concentric to the circle 201 at the
center of the reticle 201-205. The diameter of the

indicator 231 is increased and decreased in response to
information received from the <rate gyro 67. In
particular, the processing section 107 -monitors the
25 output of the rate gyro 67. Typically, the user will be
aiming the firearm and attempting to keep the reticle
center 201 accurately centered on a portion of the scene

101 which is considered to be a target. '
If the user happens to be holding the firearm very
30 steady, the rate gyro 67 will detect little or no angular
motion of the sight 10 and the firearm, or in other words

little or no movement thereof transverse to the



As explained above, the image detector 102 has more pixels than the

W@%@%@.‘% When the sight 10 is operating at a zoom factor of 4X, a

it

10

20

portion is extracted from each image produced by the image HetdRighos/e1o7s2
102, with 10 a size of 640 by 480 pixels. This portion is then displayed on

the color display 117, with each pixel from the extracted portion being

mapped directly on a one-to- one basis to a respective pixel. of the display
117. When the zoom "actor is at IX, the ?éformatter ill 1S essentially takes

an entire image from the image detector 102, divides the pixels of that
imagesirte matwally exclusivé'groupnRichiésdeh hat@ e pixBRCartafged *©-
in a 4,y 4 format.averages asdntespolatesstheilipixels afi each grespe the
into a single calculated pixel, and then maps 20 each of the calcylated .
pixefsBE rESTective cofregpdiidifig pixe oﬁﬁeac%s%ﬁflgy“}iﬁvglmilarﬁfmeter'
whenrthe zaem faetoriisdt@¥, d¢he reforhiatterskl] agsehtiaiyetakésaprm 1s
image from the,image detector, 102, extragis| POFionRaving 85128 ot arget .
about 1920 pixels by 1440 25 pixels, divides the pixels of this portion into
mutally ©xelusivé gFoupsithichidact have s pixels &rrdtfyed i a3 Hygu1tY
forlmﬁlg%@éﬁqgg?ggrdigﬁeﬁr@%egit&@ygixelﬁ@f 128cH group Ito avsingledetect
calculated pixel, and then maps each of the calculated pixels to a .

resp&liv 3B Se PRty %?xe?%?ﬁ?ea 5isr6%\§/€ﬂe7rstAsg gtilﬁéﬁo%le?eam and
examplehwhen thezsemufaotdyis at 2X, theeeformaner Hesdsertialho7 will

' take%@gégég/etfﬁ%m the image detector W 2006/09618% i ameter, thereby

PCT US Z 019782 27 7.02, extracts a portion having a size of abqut .
128@%@&6‘@%&%0%1?@5Faﬁlid’%ﬁ’stﬂ]‘élﬁxé:@rbﬁ?ﬁis%%te]rspé’r‘ﬁgn%fﬁtlong held
mutuglly exelusivergrouns whishreaeh hawe 4vould be desirable. :

In the disclosed embodiment, the change in the
diameter of the indicator 231 is continuoﬁ‘s. in otf;er
words, a progressive incréase in the amount of angular
movement of the firearm and sight results in a
progressive increase in the diameter of the indicator
231. Conversely, a progressive decrease in the amount of
angular movement of the firearm and sight results in a
progressive decrease in the diameter of the indicator
©231. The user will thus endeavor to squeeze the trigger
of the firearm at a point in time when the reticle center
201 is centered on the target, and when the indicator 231
has a relatively small diameter to indicate that the
firearm is currently being held very steady.

During the normal operational mode, pressing the
portioné 88 or 89 (FIGURE 3) of the four-way switch 82
will increase or decrease the brightness of the display
117. In addition, during the normal operational mode,
pressing the portions 86 or 87 (FIGURE 3) of the four-way
switch 82 will produce a zocom effect. In particular,

pressing one portion will increase the zoom factor, and



pixels arranged in a 2 by 2 format, averages or 5 i;lterpolates theﬁ] 4fpti;]<els

f into a single calculated pixel, and then maps each of the
ngﬁ%)?g{é%g;&els toa regspective corresponding pixel of the dﬁ)s%jfé?/sﬂ%/ 019782
In the disclosed embodiment, the zoom from IX to 4X 10 is continuous.
Thus, when the zoom factor is between IX and 2X, between 2X and 3X,
or between 3X and 4X, the reformatter 111takes a corresponding portion
of an image from the detector 102, and then groups, interpolates and

maps the pixels,of this partion inta the pixels of the 15 display 117 -%%8m Factor.

manner_analogous to that discussed above. Although the zoom'in he
disclosed effBodimft RS EBn oSS TeRbuld aiferigmely be possiblarfors . and

the zoerafactante:he mevettbetweerkdiserete z00muavels, SUALas tee1y be
vels of IX, 2X, 3X and 20 4X. During the normal

four discrete zoom | n ] )
operatigr?glsrﬁ%oé)g, if the user pressés the MENUHUoN %@GU’RE@), several
the sight EOFill certey el mertpmiele. HPtiTis adde, informationsef the type

shown in FIGUREs (amoved fiona he. dsplayldy andis 2o 1eniBeeda s nore

with a menu, an example which is shown in FIG 6. In FIGURE w
left sid& of e dispPay* 117" preSe ARLRY of hénu seI@éﬁf@ns,t&ﬁd onesdfc 10 is
- these megrurzgelections is highlighted: ckhe vghtside of M|§B{§yi§ﬁ%racteé
various ISS] ions f st of the menu 30 selectjons. On the ‘
right siﬁ%ﬁh%% i%p%%f‘%?th%ge%géﬁeé%oﬁﬁ oe%%ti&r%“sigtﬁe%%?r%%‘fﬁ}r 102, with
+&electedl oftiditis TghfightedyW €9 20061096589 PCTHIS2Q05/@19%82 is  then

26intﬂ@é@ﬂ&?@ﬁ“@hﬂﬁﬁgs%b@@}5§§@§@g§@fﬂ9? with each pixel from
the extracted portion being mapped directly on a one-to-

one basis to a respective pixel of the display 117.
When the Zoom féctor is at 1X, the reformatter ill
15 essentially takes an entire image from the image detector
| 102,' divides the pixels of that image into mutually
exclusive groups which’each have 16 pixels arranged in a
4 by 4 format, averages or interpolates the 16 pixels of
each group into a single calculated pixel, and then maps
20 each of the calculated pixels to a respective
corresponding pikel of the display 117. Similarly, when

the zoom factor is at 3X, the reformatter 111 esgentially

takes an image from the image detector 102, extracts a
portion having a size of about 1920 pixels by 1440
25 pixels, divides the pixels of this portion into mutually
exclusive groups which each have 9 pixels arranged in a 3
by 3 format, averages or interpolates the 9 pixels of
each group into a single balculated pixel, and then maps
each of the calculated pixels to a respective
30 corresponding pixel of the display 117. As still another
example, when the zoom factor is at 2X, the reformatter

111‘assentially takes an image from the image detector



menu selections on the left side of the display by pressing either the

HIORL8.er the portion 67 of the four-way switch E2 (FIGURE 321 and_
W%%’“c%?z?ﬁy selected 5 menu selection is highlighted. If the h%‘ﬁﬁ (/019782

selection has options shown to its right, the user can scroll through those
options by pressing either the portion 88 or the portion 89 of the four-way
switch 82, and the highlighting will move thepugh these options as 10 this
scrolling occurs. Each of the menu selections shown on the left side of

FIGURE, §will now he-discussestipmare defgl JHhe first menu seleglion,. 1240
is "RECORD MODE", which permits the user to Select whethera
specifie® BehE Wil callke tRé* S §ightCiy is'store Bithériar Singledifaglldr center

a video gli-: Theseoptionsarg I IMAGK: (s MIREEF duFGWRES, a3dn have 4
the selected i)%tion will be I[gflected in th% cagtur,e gnodf(te indicator 215 of
FIGURES 55 I ME” 6 *57(D". The s&corfd ménu geled %Iﬁrr‘lﬁtPlGLny@l?ges or

i the "RECERD 120 RESOLUHONIXAS discdssed@dbove caipseican a single
select whether gach sioredimage or videq clipfsssavedwitha bidh co1cytatea
resolution or a low resolution, which are the respective options of "HI" and

"LOW" IREIBURE S The s@lBERRFOPIIGh WPBE FeRcatEdRy thepixel of  the
resolutiots Zs1imdicator 216 of FIGURE 5 as "HI RES" or "LO RES". The

third menu selegfion . FIGURE 815 (GOMPRESSION:. This allaws g, ., 4
user to select the amounit" of compression that will'be applledpto each
lifnage of VidEe:Elipdeatsis stofeddn theratenidy craet svHichrini30 heghween 1X

affects the ameunt efumgmery spacgdgauired tg,stasecthatimage ofyidegy the
clip. The sight 10 uses compression techniques of. a type known in the

art, such 55 88 790 20d6/688E89 BCHHTFMHIG 978 portion of an image

from the detector 102, and then groups, interpolates and

maps the pixels of this portion into the pixels of the
15 display 117 in a manner analogous to that discussed

above. Although the zoom in the disclosed embodiment is

continuous, it would alternatively be possible for the

zoom factor to be moved bhetween discrete zoom levels,

such as the four discrete zoom levels of 1X, 2X, 3X and
20 4¥.

During the normal operational mode, 1f the user
presses the MENU button 81 (FIGURE 3), the sight 10 will
enter a menu mode. In this mode, information of the type
shown in FIGURE 5 is removed from the display 117 and is

25 replaced with a menu, an example which i1s shown in
FIGURE 6. In FIGURE 6, the left side of the display 117
presents list of menu selections, and one of these menu
selections is highlighted. The right side of the display
shows various permissible options for most of the menu

30 selections. én the right side of the display, within
each group of options, the currently selected option 1is

highlighted.



29 promulgated by the Joint Photographic Experts Group (JPEG). As
NFIGURE 6, the user can select between options of high L

W?ﬁ@ﬁﬁ%ﬁéﬁ% low compression, which are respectively indicat£§ E@}] S2005/019782

"MED", and. 'x 'LOW" The next menu selection in FIGURE 6 is the

"RECORD RETICLE" selection. This option permits the user to select

whether or not the currently selected reticlg will. be included or omitted

from each saved image or video 10 clip. The options are "YES" and "NO".

If the user selects "YES", then the reticle will be included Witq Eheﬁa aved

information. 1fth& tisePSBclBORfO", tHER thE Feticla il 56 Snitted fronT £ne
the saveginfesnation.chise next méru sbittiorsisAFIRING RN display by
DETECTION". 15 This optjgn allows.a \seg to enable and disable the; or tne
capabﬂﬁf}so?’fﬁg sieg]h% Z‘to%%se(!-:‘ t gﬁa%écelerometer 66 (FI%URES 2 and Z)

to detéctwhena fifing pin SRikEEIF ERRridye iAthe aRSoGatetFife inselected

5 particylar, theguser.selsets the "Ohgaptignteenable this featisre, andi2lighted
selects the "OFF" option to disable thjs feature, if this fe‘atFXre is gnabled

then th& HARGYGA dBRSLGR Sihdltatcr A% in FIGURE 5 will re R USET can

read "FP",
whereasitttis eptionishdisablesethecndicater 207 withbedsiank. Wherher the
this feature is enabled, eagh time.the 5ightdl0, 25 detecis the. ghgckwvaven sz,

causeacfoyt e firing pin striking a cartridge, the sight 10 saves in the
memorpSardiss Teighet bEdihgRSMEGE or ¥ Vitles RiF Eepentfiftf P PR+ ons &9
1 o Whetherthe ' RECORBMODRErMenu selection has been set to "IMAGE"
or "VIDEO", reSpeC.“"e”éé It will be recognized 30 that, gince,a Vdeo gipes ;e
. aseries of s | imageés,” saving a video C]]Ip in the memory card 46 will :
take upf FIGURE 6 will now be discussed in more detail.  The
first menu selection is "RECORD MODE", which permits ghe
user to select whether a specified event will cause the
‘15 sight 10 to store either a single image, ox 2 video clip.
These options are "IMAGE" or "VIDEO" in FIGURE 6, and the
selected option will be reflected in the capture mode
indicator 215 of FIGURE 5 as "IMG" or "VID".
The second menu selection in FIGURE 6 is the "RECORD
20 RESOLUTION". As discussed above, a user can select
whether each stored image or video clip is saved with a
high resolution or a low resolution, which are the
respective options of "HI" and "LOW" in PFIGURE 6. The
selected option will Dbe reflected in the resolution
25 indicator 216 of FIGURE 5 as "HI RES" or "LO RES".
The third menu selection in FIGURE 6 is
"COMPRESSION" . This allows the user to select the amount
of compression that will be applied to each ‘image o
video clip that is stored in the memory card 46, which in
30 turn affects the amount of memory space reqguired to store
that image or video clip. The sight 10 uses compression

rechniques of a type known in the art, such as those



several times the storage space that would be needed no WO
: 9 PCT/US2005/019782 30 save a single image. After saving
Wé%%ﬁ@éggﬁ video clip, the processing section 106 adjusts the 8(i{2005/019782
indicator 214 presented on the display 117 (FIGURE 5). In particular, if a
single image is stored while An 5 the "IMAGE" mode, then the count
indicator 214 will be decremented in order to reflect the number of
additional.. images that can be stored in the;gemaining storage space at
the currently selected resolution and compression On the other hand, if a

video clip i hile in "VIREO" 10 mode, then the value of the )
indicatorgig%fgvﬁ%%%dulggd tl)gy Sn‘;%ourit Whicﬁr%c% r%é%%%las t%t grts  Group
number éffR&ges in fe vRIe8lip i5b thaCiPREndfcatoF R84 willaeflectn  select

the numberk gtadditignel yideo glips thafican gesiored dn e fepaining, ression,
storage space at the currently selected 15 resolution and compression. If

the "FIRINGPIN DETEETIBRFheRt selsbiidr 5-6&t 1OYOFH  the sightP”»  and
10 will nét.getect the event of the firing pin striking a cartridge, and thus

will not autom%gg%allxégye @Qni@ag&%r @vjﬂgoqlip?]ps{ﬁgﬁi, 0 however, ,
each time the user manually presses the éHUT}FIlEDR switc 8, olnsthge){1 © TRECORD
switch p&fel 76 -1 GBRES 3Y, ‘P -sight B0k il Riveaithéreg sikigle iffsge user to

or a videgealiyz - dependiag aprwhish eption-is:cusrantly selacteddy ther i cie wila
user-in ttg)% "REC ODE" menu selection. 25 The next menu

selection’in FIGT is fe “AUTOSTARDBY* #idhu@IEGion™FHE ©r video
lUser cancsdfrthis fedhfre @0 tbeosithertON" BESOFRLAVheEtthis fealdre ishe user

turned on, and-whenghe sightl0 isfumed op; the,sight 10 cantinuously, s oy rpe
looks for certain types of activity,
saved information’ If the user selects "NO", then the
reticle will be omitted from the saved information.
The next menu selection is "FIRING PIN DETECTIOE“.
15 This option allows a user to enable and disable the
capability of the sight 10 to use the accelerometer 66
(FIGUREs 2 and 4) to detect when a firing pin strikes a
cartridge in the associated rifle. In particular, the
user selects the "ON" option to enable this feature, and
20 selects the "OFF" option to disable this feature. It
1 this feature is enabled, then the firing pin detection
indicator 217 in FIGURE -5 will read "FP", whereas if this
option is disabled the indicator 217 will be blank.
When this feature is enabled, each time the sight 10
25 detects the shock wave caused by the firing pin striking
a cartridge, the sight 10 saves in the memory card 46
either a single image or a video clip, depending on
whether the "RECORD MODE" menu selection has been set to
"IMAGE" or U“VIDEO", respectively. ‘It will be recognized
30 that, since a video clip is a series of several images,
saving a video clip in the memory card 46 will take up

several times the storage space that would be needed to



30 including manual activation of any switch, or any output from certain
that is above a selected threshold, one example of which is
w%ﬁ@eﬁgégﬁ%% the accelerometer 66 WO 2006/096189 PCT/US2005/019782
PCT/US2005/019782 31. of the firing pin striking a cartridge. it there is no
detected activity during any time internal of 2.5 minutes, the sight 10 will
cause the displayed reticle 201-205 to-begfn flashing. Then, if there is no
detected 5 activity during the next 30 seconds, the sight 10 will
automatically transition to a power-saving standby state at the end of the |
30 setdhE perickl T tife stiRdBy stafe’ e sight' 10 fhofftors TP Swifthes” ideo
and sglegled sensorgapdewdiemnsit detects any activity by anytswitchnk) count
or selected sensor, aytomatically transiti bac h st &
Alternle{}tlv"efyaf%to alfnyz ggti\ﬁ@eigeéle%étecﬁ\ d%%%g%ﬁlé %%iclgﬁd tl?rgth%egiﬁ{e%vél) ' :
while the reticle i flashinggxhe bight 16 Wil atitolaGally Stéy Rasking -+ 1e 10
5 the refigle andwilremainin theran, staies raterthan nlf gapsitioning te/i11 be
the standby state. On the other hand, if the "AUT STAN“%?Y" menu
seleci§ IS8 b e L@Fﬁ”%ﬁioﬁ?théﬁfw?ﬁf& the' Sight™Fis tirmned
it will alwayssremain irciis fully eperatibnahmole, witheutregardtwrage space
whether or ot there 2 is switch ot sanseractivity cand wl pk{saasiionn . on
into of out of the power-sgvmg standby mode. The next menu selectionin
FIGURE:S e IBED QUTEFORMATCghu'sel8eist THis $8letfionVIPEC"
10 allows,dhe usetda spesifywhether vigre infesmatienmvhich the sight@5reduced
10 outputs through the connector 148 will be in "NTSC" format or '"PAL" .
formabTHEnERHERu %%Peccgio%%m fﬁ%lﬁi\ﬁe BACLfSigSE ©of Hmages in
the video clip, so that the indicator 214 will reflect

dditional
on,

" the number of additional video clips that can be stored
in the remaining storage space at the currently selected

15 resolution and compression.

If the VYFIRING PIN DETECTION" menu selection is set
to "OFF", the sight 10 will not detect the event of the
firing pin striking a cartridge, and thus will noﬁ
automatically save an image or a video clip. Instead,

20 however, each time the user manually presses the SHUTTER
switch 83 on the switch panel 76 (FIGURE 3), the sight 10
will save either a single image or a video clip,
depending on which option is currently selected by the
user in the "RECORD MODE" menu selection.

25 The next menu selection in FIGURE 6 is the "AUTO
STANDBY" menu selection. The user can set this feature
to be either "ON" or "OFF". When this feature is turned
on, and when the sight 10 1is turnéd on, the sight 10
continuously looks for certain types of activity,

30 including manual activation of any switch, or any output
from certain sensors that is above a selected threshold,

one example of which is detection by the accelerometer 66
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COMPENSATION", which determines whether or not this feature is

ngﬁ({%)lﬁglﬁ'{l%particular, the user selects 30 "YES" to enable this feature, or
selects

" to disable this feature. The operation of the autdrhatfES2005/019782
ballistic WO 2006/0961W) PCT/US2005/019782 32 compensation feature
wi_II be described in more detail later. The next menu selection in FIGURE
6 is "RETICLE SELECTION?". It will be peted that this menu selection 5
doesl,lnot hr?ve any options displayed, to its right in FIGURE 6. If the user
scrolls to the "RETICLE SELECTION" me Hop, and 2SS
the MENUButton 8T (Bl UFEE%)!?"’{ & sr%h%g%lv%ﬁc %ggléce Eh%?h%ﬂ%rﬁf% 7
FIGURE 6twith azeticleiselectibir d@Ben 2PIGURETE is & TG digtamffiatic® -

view, of the. teticleselection:screen, imkIGURE S, thecusrentlysselecteckticle

reticle is shown in the center of the display 117, and the names of t '
two ¥ o BvatabReEitids- are a8eh préfaéréenrféd %?{attlrleeslb%c:t‘i\g?e roé%rgczﬁtcﬁ& o

the sgreen; with the namerofthe dStccuirentieseledted retiele highlighted. »*++
The Information. showp )0 FIGLRE, 7is supssiagsed.ondhe buadeisf thezace
scene which'is cturrently being detected by the image detector 102,

Theasertdzn usedheofou-Way 3Ritch®SPTS! st @ highfightingSrof 2242Y

:Eet%%%ﬁg;sellﬁgéegsrﬁ&@te 20 torasyieihes availabledeticles én which sasected
at reticle will be isplayed..If the user then presses the. " U hyttan, -

81, tﬁ%r&ﬁ%htlﬁ%%”lec‘fg Teticle \%ﬁllé %cé%gm'%g%e %gfelctt}gé %t%: e, %n% t%gutm
sight>10 wéll eettient todheanenastreest dERIGYREBN2S AlerfatRRRf dify the

f;”:}{g%ﬁg%%%’e'f@u§ﬂlrﬁ‘§c yset gan also use th&fewry\@y swifchi82ected
during the 30-second time interval while the reticle is
flashing, the sight 10 will autométically stop- flashing
the reticle and will remain in the on state, rather tﬁén
transitioning to the standby state.

On  the other hand, if the "AUTO STANDBY" menu
selection is set to the M"OFF" option, then while the
sight 10 is turned omn, it will always remain in its fully
operational mode, without regard to whether or not there
is swiﬁdh. or sensor activity, and will not transition
into or out of the power-saving standby mode.

The next menu selection in FIGURE € is the "VIDEO
OUT FORMAT" menu selection. This selection allows. the
user to specify whether video informatﬁon which the sight
10 outputs through the connector 148 will be in “NTSCH
format or "PAL" format.

The next menu selection is "AUTOMATIC BALLISTIC
COMPENSATION", which determines whether or not this
feature is enabled. In particular, the user selects
nyES" to enable this feature, or selects "NO" to disable

this feature. The operation of the automatic ballistic



option "Zero Elevation and windage" in the top center of the display. The

en press the MENU button 81, which will cause the display to

ng%ﬁézﬁ%{r%the screen of 30 FIGURE, 7 to the screen which isPShigliiip005/019782

diagrammatically in FIGURE 8, and which is used to set elevation and
windage offsets for, the currently-selected reticle. WO 2006/096189
PCT/US2005/049782 33 in particular, pressing the portion 88 or the
portion 89rpkthesfolmsway switcheS2wiill move thee positionof the refigle  detail
leftwardly qr.rightwardly in relation to the image presented on the. display
117, in 5 order to adjust for windage, the amount of movement being
indicated in the'RWBEIER cBfE ofthésstieen. Simildthgpessing the "RETICLE

portion &6 ertheoportion 8¢ of,ihe fose-way-switch82 wilhcause the refighe. o5 on
do mov%olégwagglé/ oE;ld_(\)i\évnw%rdly Witg‘respect to the display 117. 10 to ‘
serve_ as an el&vation adjustment. The SMourt oTiHE Y&evation its right in

adjustnidiifUB Endicatett: irtite loveer rightopddtioncofithe screerm AttherLECTIONY

bottom pf the screen. the, label [IPREGS 'V'FEJ\JQJ ZERQ. is always
highlighted. Pressing the MENIL)J button%l FIG&%E 3)*:&(3). re@% In ab\.ngtm 81

not-illustfaEddonfitmatiochlfequestbE 'zéd Heldd. Seletting "NOteantenu  of

pressingriterM EN W beifon 8tewilk discarddhe Wndage apd elevatiger 7 s 5
1@djustné%r]atsrrggdggnéh% screen oghF&lGURtE , and leave the windage
and elevation” adjustment at their prior values: Brffie"sthePRaRgrs6n -

selecting "YES? Wil SERE tHe atjustmentsemate-inthecserdenaf FGUIRE shown
8 as the pewnwindageand glevation 4'Z6re 7 values, and then the 'QQE%? of the
P

will return directly_ to the operational display shown'in FIGURE 5 (exce

that thEWindSgefahd elBVatdrdteetS Hhiflhgad are115ard presented in a

respective corner of the screen, with the name of the
15 currently-selected reticle highlighted. The information
shown in FIGURE 7 is superimposed on the ‘image' of the
scene 101 which is currently being detected by the image
detector 102. The user can use the four-way switch 82 to
switch the highlighting from the current-selected reticle
20 to any other available reticle, in which case that
reticle will be displayed. If the user then presses the
"MENU" button 81, the  currently-selected reticle will
become the selected reticle, and the sight 10 will return
to the menu screen of FIGURE &. »
25 Alternatively, and still referring to FIGURE 7, the
user can also use the four-way switch 82 to highlight the
optibn "Zero Elevation and Windage" in the top center of
the display. The user can then press the MENU button 81,
which will cauée the display to switch from the screen of
30 FIGURE 7 to the screen which is shown diagrammatically in
FIGURE 8, and which is used to set elevation and windage

offsets for the currently-selected reticle.
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25 2212 will each be zero). In FIGURE the reticle is displayed in the

w %B%/r(}g%ﬁ%e screen, and the image of the scene 101 is offset relative to
¢ 9613

e reticle by the amounts of the selected windage and elevatiorl Gfid&tg0 19782
Referring again to the menu shown in FIGURE 6, the 30 next menu
section is the "REVIEW" selection. TheBEser can use this selection to
review the images or video clips which have been stored in the memory
card 46 of the WO 2006/096189 PCT/US2005/019782 34 sight 10. In
particularliif theauser selédts the "REVIEW' s8fecti®? BhdthHen Plesses  Fhe
the, MENL" byionssi, theanensof RISURES wilhbedeplagetiwith@re the
image display screen, which is stﬂgwracejiggram aticall¥ in_5 EIGUR

ReP&FHGHEFIGURE 9%if theFe &fe no saved files ywitﬁ'lmaxgle%hcti:rw\ﬁ %o yooun

clips; thendhe not-itustrateth phrasee o imdgesSaverl” dilbappearbh? . in
theoqiéglr.aytooglﬂ'w&e , #he imaga-of the lagt sayedfile will be,dQment being

presented in the Center of the display 117, as indicated diagrammatically

at 25E1F#5e st Savedfife coMEifs ailito clipTafter tdn a'Sifgle SCreen
imagenithenithe figsteimrage ortiampafibewides clip wihbe disptayed. 87 of
The name of the last file is shawn in the top center of the 15 display, If

therdf %8%&3’5%” onséwslzfvcegd fi%, tﬁ'gelnqgwe%%%%lart icons %53%%(1 é'§4 move
willlperpreSented o opposite lsides shthedieaamet in drber Wlifdkare 117,

that the, pptions.88,and.89.0f the fouraway swileh 82 candeassch SCEHl the
successively through the files in either a forward_ 20 or reverse direction.

A IEDEPRIESS RIENS FE5R 'OPTIONS 455ES atthe botont oY e *190¢

screenof FIGURE hrelf the-user. presseshe bottom of the screen, the
label "PRESS MENU TO ZERO® is always highlighted.
Pressing the MENU button 81 (FIGURE 3) will result in a
. not-illustrated confirmation request of “Zero Here?".
Selecting "NO" and pressing the MENU button 81 will
discard the windage and elevation adjustments made in the
screen of FIGURE 8, and leave the windage and elevation
adjustment at theilr prior wvalues. On the other hand,
selecting “YES" will save the adjustments made in the
screen of FIGURE 8 as the new windage and elevation
"zero" values, and then the sight 10 will return directly
to the operational display shown in FIGURE 5 (except that
the windage and elevation offsets displayed at 211 and
212 will each be zero). In FIGURE ,5, the reticle is
‘displayed in the center of the screen, and the image of
the scene 101 is offset relative to the reticle by the
‘amounts of the selected windage and elevation offsets.
Referring again to the menu shown in FIGURE 6, the
next menu section is the "REVIEW" selection. The user
can use this selection to review the images or video

clips which have been stored in the memory card 46 of the



the menu button B1, an options menu is overlaid on the image 251r,] as
hown diagrammatically in FIGURE 10. The 25 user can then use the
Wpoér) Pdgz{)sg(g “and 87 of the four-way switch 82 to scroll throughrEUS2005/019782
highlight one of these menu options; and can press t_he MENU button 81
in order to select the highlighted option. The first option is "SCOPE
DISPLAY", which immediately returns the sight 10 30 to its normal

operational mode, Wher%%he disp ay 117 presents the screen of FIGURE

| el 1 O E ,
5. In FIGURE 10; the second dption s BLAY\VIDES®, wHightwill ppears  the
only if GR0DB096E8%PCF/Y S200S/0127 82 Shsthe filadindereviewisa, g1

video ¢lip, a hichswill: cayse the videp, clip o be played for the user
Whenga% v?dgg)%clicgfcompletes, the sight 10 wélll return 1o the Ycreen 8f image

FIGURES d wil R disptayt e firse 5 iffgjerof thé xanenteidemlly  in
5 clip. TReahrd aption in the menu of FIGURE 10 is "DELETE CURRENT

IMAGE". This permits the user to te the_fg"e containing the current -
image or vidlgg%%iﬁ:fﬁﬁe tffs}er% t%%?é%:fs this ption” & S|@EF161W|‘IISGY§§@ntf iles
on the"16 Jispragaesy adiot-iHustrated-prampt, asking thewsente: CONfitc rated
that thengursent filesis taRg deleted, The %Qtllog%l %g%n dgljletetglg f”c?i'; blay.

the user confirms that it is to be deleted, The final selection in thé menu

of FIGURE™G REis "DELETE AL L MAGES If iRStiser aekdts flisoptioh,1  be
10 the sighteE@wik@resent ba the dispta w?.lgy@n@tig&;gggt?q pdgo_lrghgt, i_nﬁ%cated
askin confirm that all- saved files are.to be deleted. The sig .
10 wiﬁi}%&\y%ﬁeﬁ\é%%%siﬁfh %%asaii t?fe us%eg c%?nﬁrr%%%ﬁafﬁ%?daré DftoEtains
deletedl. VHRER tHeldserseid@s etherofthelastle image, then the first

image or frame of the video clip will be displayed. The
ﬁame of the last file is shown in the top center of the
i5 display. 1If there is more than one saved file, then the
triangla: lcons 253 and 254 will be presented on opposite
sides of the file pame, in order to indicate that the
portions 88 and 89 of the four-way switch 82 can be used
scroll successively through the files in.either a forward

20 or revérse direction.
A label "PRESS MENU FOR OPTIONS" appears at the
‘bottom of the screen of FIGURE 9. If the user presses
the menu button B1, an options menu is overlaid on the
image 251, as shown diagrammatically in FIGURE 10. The
25 user can then use the portions 86 and 87 of the four-way
switch 82 to scroll through and highlight one of these
menu options, and can press the MENU button 81 in order
to select the highlighted option. The first option is
"SCOPE DISPLAY'", which immediately returns the sight 10
30 to its normal operational mode, where the display 117
presents the screen of FIGURE 5. In FIGURE 10, the

second option is "PLAY VIDEO", which will appear only if



two options in the menu of FIGURE 10, and regardless of whether the

s or does not actually delete one or more files, the sight 10 will
wiSIAReRS
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urn the User to the screen of FIGURE 9, showing either thé thfteaf05/019782
image if 25 it was not deleted, or the next available image which has not
been deleted. Referring again to FIGURE-§, the next available selection
in the illustrated menu is the "GPS Mode" selection. If the user highlights

this selection and 30 then presses the "MENU" button 81, the sight 10 will
use i?l grm%alfigﬁ réléle(%\?gd t%%%g%ﬁw the GPS é’hﬁgﬁﬁa 58 Hhd tf?é“%ﬁ@mh will
circuifiyVE56 todetetrie tHelBurentiocatiory efW@2006/096489. When the

PCT/VER005/019782. 536, the-sight 1Q,an th rface ofv;ggleaggtyg% to the
sight 10 will then present on the display 117 an appropriate portion c_)f .
some“riap-datd’Storet it the Tnenfdl§ caftide ot Shesight 30land wite first
superinposecan idon anuthismap i@l5dndicate the current location of the

sight 10. This.i T ing techni uesﬂwhich‘ar‘_ Known in thegar"[,
of GPS de\r/]iic?éé %ﬁgék?ngag%%%r&séa f%?‘%ién GPs ﬁﬁwc ioH cah bg 1S "DELETE
downfdAded thtd ¥Hé FlemoRdardse bt the sight 1Gethroughitheete the file

connecter 46:(RGURE 4),Theusencanpress 104be M:%M}J button §3 to user

exit the CPS mode and return to the normal operational mode, in Whiph
the dispI& 117 praSent®s sPeenithe tpatshofin - FIGURESS Rt on the
Referdingrdgain 16 FIGURE: 6 ithieufinatanedu eedeeiion iadhe 16AME user to

CALL: selection e user.can, I5 dawniaad jntg the memory card 48 ,
through the connector 146 one or more files, Wh.ICi'l each contain™ ™ ‘
inforniafiort répregenting BRTaudifd- 866nd: gpiddilea fdspebtiver smimalont i rms

sound i@ type aonmondy keowpeas a game call, In ]

| The final selection in the menu of FIGQURE 10 is
"DELETE ALL IMAGES",. If the user 'selects this option,
the sighti 10 will present on the display 117 a not-
illustrated prompt, asking the user to confirm that all
saved files are to be deleted. The sight 10 will then
delete all such files if the user confirms that they are
to be deleted. When the user selects either of the last
two options in the menu of FIGURE 10, and regardless of
whether the user does or does not actually delete one or
more files, the sight 10 will return the user to the
screen of FIGURE 9, showing either the current image if
it was not deleted, or the next available image which has
not been deleted.

Referring again to FIGURE 6, the next available
selection in the illustrated menu is the "GPS Mode"
selection. If the user highlights this selection and
then presses the "MENU" button 81, the sight 10 will use
information received through the GPS antenna 28 and the

GPS circulitry 156 to determine the current location of
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some oases this may be a sound made by one type of 20 animal, such as

yel a{}'h‘%ﬁgll, which will tend to attract other animals of the same t[ghpe. In

other cases, this may be a sound made by one type of animal ‘SUERA& 419782
cry of distress., which would tend to attract a different type of animal that

is a predator of the first type. 25 If the uger selects the "GAME CALL"
selection in the menu of FIGURE 6, an %hen presses the MENU button

81, the sight 10 will replace the menu of FIGURE 6 with a not-illustrated
merdthat ligtteddh GFthefanie Ear FeSthat ife Geerhas dowlosdedt 10
intoghe sightht. 3Qddhe-tser can thas useitheifour-way switeh 82 fa-setollatce

among and select one of these game calls, and then can press the e
VIEND U B1 i der 1 sSIECCR WG 500810081 8507 caxe 46 of
PCTYUS 20051019782 B pakticul sngemenziissndiretdero e dightsl0we to

its normal-gperational.pode.in whigh the displayyll 7; presents a scrgens is
of the type shown in FIGURE 5. Thereafter, whenever the user presses

the EBMESCALLS Htﬁ?d?ﬁSZF?fﬁi@l}ﬁEeﬁ, fﬁ@&ﬁ:uﬁﬁﬁw?ﬂ’ﬁﬁ“{ﬂe %’fghf% art
uses thesspeakeria®to prociucedbe atidiasaunrdiofithe currenthpselected i on

game call. As.mentioned ahove, one of the selections in the .menu of .
FIGURE ?stoé"%ﬁﬁ%ﬁa&ﬁ S XUESHESTD &6 Pél%lsoAil'l [ Sighc 10
seleetiopuBhistfeat ferafitaizd et feféfredUBastdutontdiie aifipoiritan press
adjustimentBefore @xplaining this feature ingdefajlosemehackgrund to the
information is appro%riate. The trajectory of a bullet or other prrg#'ectile is

15 detarRined B ThR AR df mBfGK. A biilet ékitsthe Saltel of shreRfm 117

along:thediore lines avittea méizzlee type shown in FIGURE 5.

Referring again te FIGURE - 6, the figal menu
selection is the "GAME CALL" selection. The user can
download into the memory card 46 through the comnector
146 one or more files, which each contain information
representing an audio sound, typically. a respective
animal sound of a type commonly known as a game call. In
some cases this may be a sound made by one type of
animal, such as a mating call, which will tend to attract
other animals of the same type. In other cases, this may
be a sound made by one type of animal, such as a cry of
distress, which would tend to attracﬁ a different type of
animal that is a predator of the first type.

If the user selects the "GAME CALL" selection in the
menu of FIGURE 6, and then presses the MENU button 81,
the sight 10 will replace the wenu of FIGURE 6 with a
not-illustrated menu that lists each of the game call
files that the user has downloaded into the sight 10.
The user can then use the four-way switch 82 to scroll
among and select one of these game calls, and then can

press the MENU button 81 in order to select this
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inclide factors such as the amount of powder in the cartrid§a/BRaes/019782
the bullet has left the rifle, external forces that act. on the bullet can cause
changes in the trajectory of the bullet's flight. The primary forces that
influence the bullet are gravity; wind and drat. 25 in a vacuum, when a

bulletjs fireehosizogtally, the horizontalvelocity compgpent.encounters. ,
no resistance and remains constant, whereas the constant force of

gravity WiFcauseRREBUIRRETS drdly Verticallfl, with & ovéd effeteiay 117
the bulet=30:fallows a svelkknownfparabelic pathe outsidera VacklUNETGURE 5.

how ' ces rces. 'that slow both the horizontal an .
oo it ho Vi 200 0bRi 60 (1e GAME  CaLL
PCT/BS2005/F1o78P1 88 Bullet t. ASthevvelotity dEcreasbs nthelesis aght 10

incréasesn the-tineafitight peeded toreach.a given range . The, IoROeLs e
flight time allgws a fulrther dde%ree of drop due to gravity. Wind forqes can

also inflience the Trajéciony: 5oF theBuifet. Focusing in more detail on

drag, the drag forees ornachulébare, duerte differentes ingiressurenacting the

on theesurface pf the puligt; andsair friction along th%ﬁ%ﬁfﬁ% plthe byliet. ... -

These forces are dependent on a number of 10 factors, including the
bullet-ShEFE G Vocitys ahectheCdensity dithe arhbirifiteemospherealso  be

Changesdprtempesature, piesswiecarchumidigswill changedbadensity oferore
the atmosphere fromtsr'gglgda(rjg sea-level conditions, ,which in turn can

explaing eature 1in detail, some background
affect tre rag fotces exérted on a &l
information is appropriate.

The trajectory of a bullet or other projectile is
determiﬁed by the laws of motion. 2 bullet exits the
barrel of a firearm along éhe bore line, with a muzzle
velocity which is determined by factors such as
characteristics of the rifle and characteristics of  the
cartridge. The characteristics of a cartridge ‘can
include factors .such as the amount of powder in the
cartridge. Once the bullet has left the rifle, external
forces that act on the bullet can cause changes in the
trajectory of the bullet's flight. The primary forces
that influence the bullet are gravity, wind and dradg.

In a vacuum, when a bullet is fired horizontally,
the horizontal velocity component encouﬁters no
resistance and remains constant, whereas the constant
force of gravity will cause the bullet to drop
vertically, with the overall effect that the bullet
follows a well-known parabolic path. Outside & wvacuunm,
however, air produces drag forces that slow both the

S e e ST 0T

horizontal and vertical components of the velocity of the
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i5 bullet. For example, the density of the atmosphere is lower at higher

- %9(%%?%5;5, causing a decrease in drag. .As another exam%Ie, the

énsity of the atmosphere is higher at higher barometric pres8irg§52005/019782
causing an increase in drag. 20 The coefficient of drag as function of
bullet velocity has been determined exggrimentally for standard bullets
with respect to different form factors at standard sea-level atmospheric
conditions. Mathematical models have been developed that predict

veldtity 25 retaftfatibhFor e Stahdard it rom fAABFS ddé 16 trag S ©2s¢
Amawinigtion mandfacturarsdest theirdsullets, anch gublish badlisticange. The
coefficients that relate the velocity  retardati their bullets to that of

standﬁ?a%ﬁ%’fsl.g%%orﬁﬁm%r%?gggr%%hstg hg\?e @éfg% gﬁ%/gé%peed% t)%wact{}tr)a%gdjgfLl e re
the 80arsjectory dtiamBulfiased DRVafibte factbid auen ashthetinfiapctory

muzzle vglocity; the ballistic coefficient, gravity, and prevailing
environmental conditions such as WO 200 6/09 61 89

PCT/US200%5876782 30 WitE pPesind, Binperatlire Wid KR “OReS "
exampte: bf < saftewade progra thad isscapablecofiperforming thesendypes the
of cagulation=ds e pragrpn pamet Load (0N Biskclighite surrace
avaﬁ)éjbﬁe commercially from W. Square 5 Enterprises of Houston, Texas.

As di§cissedraBés; the BiedSsdfte SigHieLRATHES VaRBus sBHEBRY ©f
whighyprovide inferpationgrelenans s belletiajestaries. Jdeswingysensof the

31 provides information regarding the direction and speed of 10 .an .
prevafitig-Wind, fhg; tiltt}e%sor%&b%%%?desai%‘?gfgrﬁgjter% Caﬁégés e

ion regarding
degresnpktilt i the rifte eaisoutsworditiereit dxesythel serisur®? plovideensity

of the atmosphere from standard sea-level conditions,
which in turn can affect the drag forces exerted on a
bullet. For exampleA the density of the atmosphere is
lower at higher temperatures, causing a decrease in drag.
As another example, the density of the atmosphere is
higher at  higher barometric pressures, causing an
increase in drag.

The coefficient of drag as function of bullet
velocity has been determined experimentélly for standard
bullets with respect to different form factoré at
standard sea-level atmospheric conditions. Mathematical
models have Dbeen developed that predict velocity
retardation for the staﬁdard bullet from factors due to
drag. Ammunition manufacturers test their bullets, and
publish balliatic coefficients that relate the velocity
retardation of their bullets to that oﬁ’stanaard bullets.
Computer programs have been developed that predictwthe
trajectory of a bullet based on wvarious factors, such as
fhe dinitial muzzle wvelocity, the ballistic coefficient,

gravity, and prevailing environmental conditions such as



information about ambient barometric pressure, the sensor 63 provides

W@E%wﬁ;?g?about ambient temperature and 15 humidity; and the
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range 26 provides information about the actual range toPﬁ%g@g;ﬁg@{ummz
In addition, the memory 108 of the sight 10 stores tables and/or other

ballistic data which are relevant to the calculation of trajectories. In the
disclosed 20 embodiment, and for simpligiy in explaining the present
invention, it is assumed that the user has downloaded tables or other

ballistic data which are specific to.the, patticular hullets. and rifle that are. . ¢
being’ ﬁggeclﬂ Byt & Usef. ,&Itér%%’tisely?however, it Would§be possible fo%%e
the sight b0 twameludk esrain stdridard Hata®BR816 pefmiPfid aseriy these

use ac%@éti%koumab&}/@x@%crib@dtmnpmmemméale%oad from a

coefficient Iinformation from amo,n%'bt\io or more ’Eyﬁpiqsl?‘ bulé%tg. Tme Square
prograh® Executsd By thé protdsssiP167 iRElites eetations or other 30~

intelligeneeraf iasknown typeswhich permais the processor 107? to calculate

bullet trajecfgries from the informaion available 0. it eludingnot oBlygne 10
the data stored in WO 2006/096189 PCT/US2005/019782 40 its memory,

but alsecthedinformaaan fitfich it REeRFfently Fe@NinPrERfe vafibae=mation

differeat sensers et the.sight:10: Witercesy sight is firshmounted osamyor 31

eSS R R AR S B e o

positiengd aprtheaaigety Thistischormally acédrhplisheertRrsughéd mapay Ldes

process Af, ffial And epror.Far gxample, aspgrson may shogtongrordQe rifle

more bullets at a target which is a known distance away, .
about two different axes, the sénsor 62 provides
information about ambient barometric pressure, the sengor
63 provides information about ambient temperature and
humidityi and the rangefinder 26 provides information
about the actual range to the target.

In addition, the memory 108 of the sight 10 stores
tables and/or other ballistic data which are relevant to
the calculation of trajéctories. In the disclosed
embodiment, and for éimplicity‘in explaining the present
invention, it is assumed that the user has downloaded
tables or other ballistic data which are spééific to the
particular bullets and rifle that are being used by the
user. Alternatively, however, it would be possible for
the sight 10 to dinclude certain standard data, and to
permit the user to use a variation of the above-described
menuing system to select coefficient information £rom
among two or more types of bullets. The program executed
by the processor 107 includes equations or other
intelligence of a known type, which permit the processor
107 to calculate bullet trajectories from the information

available to it, including not only the data stored in



identify the extent to which the bullets strike the target at locations offset

W(f)r?m&ﬁ&{tggation an which the person was aiming, and then adjust the
) 138¢
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ignment of the sight in relation to the firearm in a manner intéridBaH~9782
eliminate the offset. This sequence of steps is repeated in an iterative
manner, until bullets are striking the targef at substantially the same
location where the person is aiming. Once a pre-existing sight has been
aligngor g0rzeroedipdhis uagnerdnc the known 1ange, @ persan why.
thereafter uses the firearm - and sight must make allowances bot
mentali&ad VisuBfy foraRAriehPBf fattorsthaPtan diffdrfromthecnsors of

- conditiens; which existed during the initial alignment, including a greater

or. 25 Iess%r range, and vagous. atrllr}ro)ﬁpheric conditi%ns that can affect .
drag. In conftast, when e "AUTOMATIC BACPIEFIC SOMPENSATION™ *
seleaticrt in tite meny 6 FIGURE & is=@nabled tthe sighté8will so that a

automatically yse its 5easars. pnd ifs stored ballistic datato ageurately, range
calculate the 30 trajectory which will be followed by a bullet under the

curréftsCondifiBnsARdRHil theh'Caléulaté arP &pprdpiiate adfustinapt target.

needed in the aigpeintl Fhexighp M ROQ6H6ISIPCTAISA805/828488s of

41 10 wil then gutomatically adiust the relative position of the refideand
the scene as present'edf()n the disp"icay H17'so thgt, when e usei Centérs

the regiclke dniihkstarget, the balleetarvbé@xpésted topimthedagftsee away,
withquay Reeddgethe wsento manugllyiand visyallysattempt tooffsete  che

the reticle in relation to the target, in an attempt to compensate for the
vaﬂoﬂ%ﬁ%ﬁbkﬁﬁ ééﬁﬁmﬁﬁ.s offset from the location at which the

person was aiming, and then adjust the alignment of the
sight in relation to the firearm in a manner intended to
eliminate the offset. This sequence of steps is repeated
in an iterative manner, until bullets are striking the
target at substantially the same location where the
person is aiming.

Cnce a pre-existing sight has been aligned or
"zeroed" in this manner for the known range, a person who
thereafter uses the firdarm _ and sight wmwust make
allowances both mentally and visually for a variety of
factors that can differ from the conditions which existed
during the initial alignment, Vincluding a greater or
lesser range, and various atmospheric conditions that can
affect drag. In contrast, when the "AUTOMATIC BALLISTIC
COMPENSATION" selection in the menu of FIGURE 6 1is
enabled, the sight 10 will automatically use its sensors
and its stored ballistic data to accurately calculate the
trajectory which will be followed by a bullet under the
current conditions, and will then calculate an

appropriate adjustment needed in the aimpoint. The sight
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Some specific examples will now be discussed in 10 order to facilitate an
8'}9&{/35%5‘&]”9 of how the sight 10 can effect automatic ballistic
compensation when this feature is enabled, or in other words*AUtgaHE/019782
aimpoint adjustment. First, it will be assumed that the automatic ballistic
compensation feature is not enabled. In this 15 regard, FIGURE 11 is a
diagrammatic view, in which reference fitimeral 301 represents the entire
image detected by the image detector 102 (FIGURE 4), and reference
numerak302 represents thewpoiticnl ofithisdimage whéch:s tatrently bemgt ion
pressnteg,on the color 20 display Li.die discussad gadier he sightdPop1ay

hasfe capaﬁﬁﬁf}" fo Select a specific portion of the image 301 for

preseritation ontthe dispiey 1E7ein FGURESPE &he didslay ¢ 7 Shdwsan the

image thatincludgs afarget 306arwhish isapanimal sush asa rame Thearget
currentl -selected 25 retjcle 307 i%superimposed on theﬂis la eéj imag&z,.l:l ,
The'HhisHiay indicite4F 308 tHat TS sigitTo s BetH%erded” %(’)r arange Y
of 28@ tRetets, famddlﬁdmr_ces:he 3ddtand 812 that¢he sight i$ asihggehgarget,
zerogd setting, [rhotp W{;%da%%g;gg%%\e%'ork&sswg, howeynstthal 30; ent

10 . d
the actuafalstance no the target 306 is not 200 meters, but 400 meters.
Sincecthe idutertatic ballistic compensation feature is not enabled, if a

person uii@g,ryg? %gg@m@w%%;nﬂw@go%i@lg?ﬁaw4&;@e Aflesieplyd  in
centers the reticle 307 on the target 306, as shown in EIGURE 11, the
buII&Wﬁ‘falFé’noﬁ‘Sf“%ﬁ%at%?gé”f?g ST bE(Rol ke i

NOW assume the same situation, but wit
the Ssautomfidticballisticcosrnpensatdn fertire epribied SR Sighwhgivillthis

useEégeﬂggs§gn%ﬁ§ﬂ9ék¥eggm§ﬁh%ther words automatic aimpoint

adjustment. First, it will be assumed that the automatic
ballistic compensation feature is not enabled. In tﬂis
regard, FIGURE 11 is a diagrammatic view, in which
reference numeral 301 represents the entire image
detected by the image detector 102 (FIGURE 4), and
réference numeral 302 represents the portioﬁ of this
image which is currently being presented on the color
display 117. As discussed earlier, the sight 10 has the
capability to select a specific portion of the image 301
for presentation on the display 117. In FIGURE 11, the
display 117 shows an image that includes a target 306,
which is an animal such as a ram. The currently-selected
reticle 307 is superimposed on the displayed image.

The display indicates at 308 that the sight 10 has
been zeroed for a range of 200 meters, and indicates at
311 and 312 that the sight is using the zeroed setting
for both windage and elevation. Assume, howevér; that
the actual distance to the target 306 1is not 200 meters,
but 400 meters. Since the automatic ballistic

compensation feature is not enabled, if a person using
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current temperature, pressure, humidity, wind speed, wind direction, and

ange to target, and the tilt of the sight and rifle in two dimensions. Then,
Using thE%0 information in combination with known equationd GAEIEHA05/019782
stored ballistic information for the particular type of bullet and rifle which

are being used, the sight i0 will calculgte a trajectory to the target 306,

and display the reticle 307 at the expected target impact point. is In this
regard; FIGURE 12 is_a diagrammatic view sjmilar to URE bu ,
shdhihg THat the Sigitto ﬁég}él%%xfgmgﬁéﬁallif?% fffgéa thgé(ﬁspféxﬁ/ejglﬁlr%atég rget
302 selative teHberdetectertingigel 301 toe thatthe retidlé Bo7a iderifiest ©f
thet%x ect%d irppact point of the bullet within 20 the detected scene. it will

be hoted fhat the indicator 308 has been automatically adjusted to show
that the Attwal raRgETs the-BffgetI&B00 nidfere Eitithe MbicatdFdr> ©he
shows thatthe eleyaiion settinghascheen ;auiorpaticallysadjustedi tgi.  The

compensate for the difference 25 between the calibrated range and the .,
acttiaFange OIf tre' persBi uding the fifle and sight now rga?ses et%ee outer

end-of-thenharrehpkthetnifie; the tareet866 Milkirbveydowrwardip@fhin wWind
the detected im O:]: u il the retic §97 Is.gentered ondhe targel sighe
30 .ﬁ%gﬁ%nr’eggl&zr?g, F?Gg%eE 13is a%eiagrammatic view similar to his
FIGURE 12; BleshoWing BB®% th&+&%1E 30¥has beeh E&ntered i the “™*°
targgts Hheexpsetedrimpagbpaint obtheMi® 2006/96 8 ations and the

PulBE SRR e Tt il be ratod Tt dne pesaon ™ o

using:tHesrifleadd sighitadodsingt rived aipcto wiake afyfemtaidstifait Ll

Ofaégﬂgﬁﬂ@@§ﬂ£n§¥ﬁ%%ktory to the target 306, and display the
reticle 307 at the expected target impact point.

In this regard, FIGURE 12 is a diagrammatic view
similar to FIGURE 11, but showing that the sight 10 has
automatically shifted the displayed image 302 relative to
the detected image 301, so that the reticle 307
identifies the expected impact point of the bullet within
the detected scene. It will be noted that the indicator
308 has been automatically adjusted to show that the
actual range to the target is 400 meters, and the
’indicator 312 shows that the elevation setting has been
automatically adjusted to compenséte for the difference
'between ﬁhe calibrated range and the actual range.

If the person using the rifle and sight now ralses
the outer end of the barrel of the rifle, the target 306
will move downwardly within the detected image 301, until
the reticle 307 is centered on the target 306. In this
regard, FIGURE 13 is a diagrammatic view similar to
FIGURE 12, but showing how the reticle 307 has been

centered on the target. The expected impact point of the



5 to compensate for various factors such as ambient temperature,
Wgr;ss?]re humidity, wind and range to target, and does not need to

visual ?/%*?Sget the reticle 307 from the actual target 306 by thi$ @5t 19782

amount, As another example, assume that the person using the 10 rifle

and sight finds it necessary when taking aim to tilt the rifle and sight a

'few degrees about the longitudinal axis of'the barrel. FIGURE 14 is a
diagrammatic view showing the detected image 301 under these

circum$tahtes, aAd BhbwirrptHerertion 302eofthisgES image which wosldoullet
be displayed when-automalic ballistic, compapsation isdigabled In oo cyae
FIGURE 14, 321 represents a_bore line of the rifle, 322 represents the .

angle & 6f REGEFSH SHIRBFiflE M d Sight aBott S16hGitimes agis, Begd to try
represemtsithi directiomef thel fosee Oh20egrayity, andt326) epresents the: ended

xpected poj } %I im gof\tjhe bullet wi hicr] Ihe detecte scene. It . Cont
5\?vill beg‘r”?oteg%%ﬁq% this pa%fl;%ular example, th%eaefﬁercsfed S0t ofifpatt=en

is not VEFPRARI IR displayed potrtion 302! gf-the. detested image 30dange  to
To try teshiéhe target, @5 parson:using the rifle, and sighi wauld héwt%;%ec icle

make Orgegtal estimate of the amount of reticle offset'needed, and

try to valgsuallyr&%eti Tiffe FEGHE by RIS Tstith&tebdamBit, SifichNGHdeount .
very difficult éwdem theserciroumstances s30Mow BssUMBRLhattheRelsdhg the

using t ight e S t omatic ballistic compensation feature. .
" The ti|tbs$eiisgor gﬂ%m? %4%%%2}%&%% t1°0 W& 2006100838 ™ £©

PCT/US2bb5/61$782 Ui Rith dmermatishtwhieh if@udesidartitor relbout  the
angle 322gtisiiag standasetidgonrametiicrelationships, the prgure 14 is &

diagrammatic view showing the detected image 201 under
these circumstances, and showing the portion 302 of tﬂis
15 image which would be displayed when automatic ballistic
compensation is disabled. In FIGURE 14, 321 represents a
bore liﬁe of the rifle, 322 represents the angle «o of
tilt or roll of the rifle and sight about a longitudinal
axis, 323 represents the direction of the force of
20 gravity, and 326 represents the expected point of actual
impact of the bullet within the detected scene. It will
be noted that, in this particular example, the expected
point of impact is not even within the displayed portion
302 of the detected image 301. To try to hit the target, .
25 a person ﬁsing the rifle and sight would have to make a
mental estimate of the amount of reticle offset neéded,
and then try to visually offset the reticle by this
estimated amount, which would be very difficult under
these circumstances.

30 Now assume that the person using the sight 10
enables the automatic ballistic compensation feature.

The tilt sensor 61 (FIGURE 4) will provide the sight 10
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sight 10 can calculate the horizontal and vertical offsets 331 and 332

}‘}/hb%? are Q}eeded in order to S reposition the portion 302 relative to the

mage 307 S0 that the reticle 307 will be centered over the exBE&EE2005/019782
point or bullet impact 326. FIGURE 15 is a diagrammatic view similar to
FIGURE 14, but showing how the sight 10 has automatically 10

repositioned this displayed portion 302 of the detected image 301 by the
offsets 331 and 332 (FIGURE 14), so that the reticle 307 is now centered
overhe expegteddmpast pointd26iAbeperson:using therifleranesightangle
can then adjust the osi;iondogt e rif!:e S%Itl%%;[et}g%grg%t ?ioa6t301 L%lnitil éhe the
reticlé”307 is ES Hicves Vv? ih the imal Centered on thé ?arge%%la)%. pe.
FIGURES isi@ diagrammiaticwiewssimilieto RIGURENES butaskbwingrtical
how the-user has sGentged thesadjugted seticle307 gpdhedargst 306-dbe o

expected impact point of the bullet now coincides with 20 the target, and

the bERBPEAR B expettdPio durardly httRé tget TnuRSwithing 301 s°
automgdie aippoint mdiustment capabhilityprevided bydtheastomatic expected
ballistic. compensation feature, th rson using the rifle and sight; can
posit%?ll & reﬁ&(ﬁi%gﬂ)} gﬁ?ﬁté %rag%e't 25 without any need to t?y to

mentally antl@saally dffset ihe reticledfroprgetarget byvareestimateglar  to
amoyitdhat: is Needed taicampensale fena varemohdiffetentavcomatically
environmental factors. When_the sight 10 is in its normal operational mode

30 cHFESTONdIRG 6 the KerebiPB FICORES: Ghidkly tresshng the MERIF E

buttonzl;Bwige obipn ather wiofdstdonble- 6tkd(irig'2thf§ﬁﬁtf@ﬁ, Wilballoyp that

, the pg{l%onrlé%ig gltge %CP Z.X_OSO 6{1%%76]&8e%ggg—égsggg§/ OQ'I?Z 8éxpected impact |

point 326. The person using the rifle and sight can then
adjust the position of the rifle so that the target 506
moves within the image 301 until the reticle 307 is
centered on the target 306. FPIGURE 16 is a diagrammatic
view similar to FIGURE 15, but showing how the user has
centered the adjusted reticle 307 on the target 306. The
expected impact point of the bullet now coincides with
the target, and the bullet can be expected to accurately
hit the target. Thus, with "the automatic aimpoint
adjustment capability provided by the automatic ballistic
compensation feature, the person using the rifle and
sight can position the reticle directly on the target
without any need to try to mentally and visually offset
the reticle from the target by an estimated amount that
ig needed to compensate for a wvariety of different
environmental factors.

When the sight 10 is in its normal operational mode
corresponding to the screen of FIGURE 5, quickly pressing
the MENU. button 81 twice, or in other words "double-

clicking® this button, will allow the person using the
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45 sight to effect some manual adjustments using the four- way switch 82
(gFIQ}JRE 39) The type of manual adjustment which occurs will depend on (
WhSther oF not the automatic ballistic compensation feature i EUVETK)5/019782
enabled. S If the automatic ballistic compensation feature is not currently
enabled, then the operation of the four-ways switch 82 will effect a

temporary adjustment in the offset on the display 117 between the _

selected reticle, 2Q%205 and,the displayed ipage.nparticular, pressing . .
10 th(%g%)rtionvsg% or 87 of the. four-way switcr? 62 ﬁﬁelgf?ec\fsréflg ve eg ouE
verticProbBiieitt of the FefitiE 2012205 ARE theBRspRfyetiamage, afddustment
the value©f the elevation: i&.ndi'ﬁ@i@hal%wi|Lﬁ%@ﬂﬂ&$t@;‘t%@éleﬁu®eagg omatic
amount of .the manual adjustment. Similarly, pressing the portions 15

or 8;%?5(3%5 501 %cf/méjvﬁ?c%aéi%”fesﬁaé&l r%%aﬁ\?e %%’rgﬁ%?\‘t ‘m&vETeftof

the reticle 2®£-2®5@nalxhemdﬁsp¢ay@dalmiage,ieznchmwajuemfdslmg feature is
windage ncicalen 211 wilkbe asjusten o wflect ine amount of this
manual adjustment. When the user presses the MENU button 81 ‘
again® the Sight®b wiit disca?d trgse t@mp%?ﬁ@oéﬁﬁ}étnfé?ﬁslﬁﬁ@@rémrn#@ the
its notrhak eperationatanaties pusing theveleyvationaandanindage seltings rericle
that i ffecgjp fore §1.e ENU button was double-clicked, In ‘
particu a?r, gﬁoeg Wine agteggn e %a%%%%dﬁﬁ?t%e’nts 115G 25 WhaiPressing
each Bisplager varesof 2eropandtthe rdngebindi€ator 308 wilk disptay the will
rangesfor which-the, direarm andisight arezsresd. QR the otherhand, ifthe 55
automatic ballistic, compensation feature is enabled when the MENU ,
buttoR B 309s H6GB ke d ™ HER oSt 5F the Fofir-Way SWRcEdgvation
will effectiactamporaty adiusiment iatheikange to reflect the amount of

the manual adjustment. Similarly, pressing the portions

8 four-way

88 or 8% of the four-way switch 82 will effect relative
horizontal movement of the reticle 201-205 and the
displayed image, and the value of the windage indicator
211 will be adjusted to reflect the amount of this manual
adjustment . When the user presses the MENU button 81
again, the sight 10 will discard these temporary
adjustments and return to its normal operational mode,
using the elevation and windage settings that were in
effect before. the MENU button was double-clicked. In
particular, the windage and elevation adjustments 211 and
212 will each display a value of =zero, and the range
indicator 308 will display the range for which the
firearm and sight are zeroed. '

On the other hand, if the automatic ballistic
compensation feature is enabled when the MENU button 81
is double-clicked, then operation of the four-way switch
82 will ffect a temporary adjustment in the range

setting used for the automatic ballistic compensation.
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setting used for the automatic ballistic compensation, WO 2006/096189
CT/US2005/019782 46 In particular, pressing the portions S6 or 87 of

he WUy switch 82 will manually increase or decrease the? GARGB005/019752

setting, and the manual value will be used in place of the range

information from the rangefinder 26 for 5 purposes of carrying out

automatic ballistic compensation. As the range is manually adjusted, the

range indicator 216 (FIGURE 5) will be adjusted to show the current

valdé oftR& ThaRGaRy speEREtrhge WhéPthe Uker fresses the’MEe U e

button.81:agaiswthe-sight 10 10 will-diseard thismanually enteredrange the

value, and will return to its normal operational mode,, ysing the range

infoT B HbURY byF e FtgaTaer 26 Relarring dgamy o EIGURE 22

11, @ffurtirer festugeeof ithecsight-iQTs tHairautdmaticalig adjusisoneér for

mO%%Q&%%%f acterigtics of the teficle 307 jn.order fgimprve-the visibilitys 3 ¢
e

of the reticle. In the disclosed embodiment, if the reticle 307 is centered
on FRMBFGEE 308 and ifthe HIGet R arelalvEy Hatk coish thesight “ ¢
10 wilkaiomaticaly selegt and ase@r20 somplemensarydight:ealed fardhehow
reticle 307, such that_the reticle 307 is_hi isiple. Gonvers ifthe .y
retiég%o%grenc%nffear%‘deonoeIiC tzt%gt 5%% %v%%& issé rce atfi/%(#y i?g &}[écolor, =n

the sight 16ewill presmaticallye siedPard isefortthedgadie 307ke sight 10

complemepntary.dark 28:colar, sadhat thedeticles3QaisRighly Misiblealmawi 11
similar manner, it would alternatively be possible for the sithct 10 to adjust

one*iMbFe &f°a VarfetP6F Bther REFECERBRCs G1AE retichs 367, Fhe ranee

e

inclucingdmit thicinlimited tddhelsize; hsrightnessSiantior 8léape of the

Referring again to FIGURE 11, a further feature of
the sight 10 is that it automatically adjusts one or more
characteristics of the reticle 307 in order to improve
the visibility of the reticle. In the disclosed
embodiment, if the reticle 307 is centered on the target
306, and if the target‘BOS is a relatively dark color,
the sight. 10 will automatically select and use a
complementary light color for the reticle 307, such that
the reticle 307 1is highly visible. Conversely/ if the
reticle 307 is  centered on a target 306 ‘which is a
relatively 1light color, the sight 10 will automatically
select and use for the reticle 307 a complementary dark
coloxr, so that the reticle 307 is highly visible. In a
similar manner, it would alternatively be possible for
the sight 10 to adijust one or more of a vafiety of other
characteristics of the reticle 307, ‘including but not
limited to the size, brightness and/or shape of the
reticle.

Still another feature is that the gight 10 uses

techniques that can improve the visibility of a target.



30 reticle. Still another feature is that the sight 10 uses techniques that

weAIRIQNs the visibility of a target. WO 20061096189
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PCT/US2005/02978-1 47 In this regard, and with reference toi&UR5/019782
1.L) when the reticle 307 is centered: or anqobje_ct such as a target 306,

the sight 10 uses known image processiné’ and image enhance_mer_lt
techniques to differentiate the portion of the de_tected image which is the
target’306: from vtlver portiors ofthe detéetechimageswhichial® 11, when the

immediglaly adjagent the taugelAg6, npariglanby, adiuging one o -
more characteristics in the displayed image such a color, brightriéss E

and/or 88ntratEinOrdRF to'haké te ?Ffé‘fg@_t 306 afore hightyp visitgle imc image
relatioariosits: digekgrotidntin additions thesighiclQ has the capgbiliyto , ¢
compare each successive pair of detected images of the scene, inorder

to idg,ﬁtlff?/ cF%ﬁgei?(;tg:f:ﬁixell‘sn %%ft can 15 representmotivohg thuss $6r .fmm other
example? Famebjett or-animeakwhithes a pregpectiveitarget:3Q66 ismediacely

movingdyithie, the.getected scengg Ehfe sight can.use kn_ wn irga et _ .
analysis technliques to detect this motion, an%%anlt Lénalédqut S‘ne? of ~he on
more ShardieTisticeEaEaT 85 Loidrk 20 bfigtithessarférzenitrastsgorderch  as
to highlight:the tdetgted: motiandn selatiomto-ather pgglpg§@§£het o %ake che
detect@g l 3cene do hot involve motion. The present invention provides i
a number-. gtf ag\%ntaa%%é On%lﬁlg‘?’advvajﬁcfé%g?esdtfé frcﬁﬁltﬁél%_l_ to its
capabiift§ g ¥aKké shformation representing one or more current conditions,

to use this irﬁﬁrw@é@ﬂt@oﬁytowcﬂxQﬁ%emﬂ.@e ﬁgsexg:ez%edé)aogi)g%gflity to

“npa%é%%%re each successive pair of detected images of the
scene, in order to identify changing pixels that can
represent motion. Thus, for example, if an object or
animal which is a prospective target 306 is moving within
the detected scene, the sight 10 can wuse known image
analysis techniques to detect this motion, and can then
adjust one or more characteristics such as color,
brightness and/or contrast, in order to highlight the
detected motion in relation to other portions of the
detected scene that do not involve motion.

The present’ invention provides:  a  number . of
advantages. One such advantage results from the
capability to take information representing one or more
current conditions, to use this information to
automatically determine an expected point of impact for a
projectile, and to then auvtomatically adjust a reticle or
aimpoint so that it coincides with the expected point of
bullet impact. A related advantage is realized where
some or all of the information about current conditions

is obtained automatically Using one or more sensors.
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projectile, and to then automatically adjust a reticle or aimpoint so that it
coincides with the expected point of 30 bullet impact. A related advantage

WL KOSP4 Where some or all of the information about current RGH@isE/019782

is obtained automatically using one or more sensors. WO 20061096189
PCT/US2005/019782 4B A further advantage is realized where a firearm

sight has the capability to automatically adjust at least one characteristic

of a reticle in relation to a scene on which it is superimposed, for exa_mgle

by adjusting SH& Gt emord DFRE B8for, Shape® &ize? &id/SMErightnessdf <2 ™
thes feficle iassa finctioarofihe poytior ofithesinsage-eh 1 whickithetreticlelisast
currently superimposed Still angther advaptage resylls fram the prawision on
of capability t6 use image processing and enhancement 10 techniques to
imprbvelthe visitsilityoafesrietperieh: of i@ scere uin relaivnad thé potforrsie ©F

surppunding itc For example dheortien of a segae on whichra retigle iss the
centered can be enhanced in relation to other adjacent p(%rtions

AltéiRbtiGefy, fitcdssivBYetdsd fthagedcaR T56E Romparsd tn ordéfto ™
deteatipixet ehanges whichi sepresent migtienrandithecpedion of the

scene whigh; eorresRaIs,to selagted Juotianean thep he highliahiady 3l o
another advantage results from the prévision of the capability in arifle
sigitfto rEgEid Jidhal 2O pasiionimy Sstéh (EPS) idignafi Anfiancement
displaypertion af@ mapruil antirdicatian onthe map ebthepeuresh of a
location of the firearm sight. A related advantage is realized l%the.

te
capBbiity to'Fovifioad *S&lected F?l}}i% iﬁf%’fr%lat?f(%l intothe e aight o5 “°F

Ancthemadivantage ispealized:whére a riflessighton which a reticle is
centered can be enhanced in relation to other adjac.ent:
portions. Alternatively, successive detected images can
be compared in order to detect pixel changes which
represent motion, and the portion of the scene which
corresponds to detected motion caﬁ then be highlighted.

Still another adva.vntage results from the provisgion
of the capability in a rifle sight to receive globa'l
positioning system (GPS) signals, and to display a
portion of a map ‘with an indication on the map of the
current location of the firearm sight. A related
‘advantage is realized by the capability to download
selected map information into the rifle sight.

Another advantage is realized where a rifle sight
has the capability to selectively generate an audio
sound, such as that commonly known as a game call. A
further advantage 1s realized where a set of one or more
9ame~ calls can be selected in a éomputer and then-
downloaded into the rifle sight. |

Although one embodiment has been dillustrated and

described in detail, it will be understood that various



has the capability to selectively generate an audio sound, such as that
) nown as a game call. A further advantage is realized where a
Wéé@ﬁ@@%gggr more game calls can be selected in a computer Hnt tR&H5439782
downloaded into the rifle sight. Although one embodiment has been
illustrated and described in detail, it will g understood that various WO
201)6/096189 PCT/,'S2005/019782 49 substitutions and alterations are
possi| it : arting the spirit ; e of the present..invention, i
e aehiad by s ollowing claina. S5 LLOVE VWISE CLAMALD A Ae ot
appatanis eofprisiey; BviewingPSectivRWEICR pefhifts Brfserns viewwant ion,
imagesofia scene ipasseeiation witha,digitak reticle; and structure
responsive to said image for automatically adjusting a characteristic of
said reticle. 2, An apparatus according to Claim 1, wherein said
characteristic of said reticle includes at least one of the color, brightness,
size or form thereof. 3. An apparatus according to Claim 1, wherein said
structure effects said adjusting of said reticle so as to improve the
contrast between said reticle and a portion of said image in the region of
said reticle. 4. An apparatus according to Claim 1, wherein said structure
is responsive to a portion of said image in the region of said reticle for
effecting said adjusting of the characteristic of said reticle. 5. An
apparatus according to Claim 1, including a



firearm sight, said viewing section and said structure being respective
portions of said firearm sight. 6. A meth%cb comprising: presenting for a LLOYD WISE
user on a viewing section an image of a scene in association with a
digital. reticle; and automatically adjusting a characteristic of said reticle
in% 4hise to said image. LLOYD WISE 51 7. A method according to
Claim 6, including selecting as said characteristic of said reticle at least
one of thf colar, br;%htness, size or form thereof. 8. A method according to

R SHE HuRSMaC JUREHRG HEudes improving the contrast

Claim 6, wherein s i (
betweenssaidiretidle@and ajortian efrsaithimagerdndhe zegigneef saidl view an
reficle. 9. A method according to Claim 6, wherein said automatically , )
ac%ﬁft?n% iggar%ieggﬁ?gs é%n%ﬁgﬁ%fgtﬁgﬁior‘%? aid i ihifhe reticle;
regfich of said reticle.

structure responsive to said image for automatically

adjusting a characteristic of said reticle.

2. An apparatus according to Claim 1, wherein said
characteristic of said reticle includes at least one of

the color, brightness, size or form thereof.

3. An apparatus according to Claim 1, wherein said
structure effects said adjusting of said reticle so as to
improve the contrast between said reticle and a portion

of said image in the region of said reticle.

4. An apparatus according to Claim 1, wherein said
structure is responsive to a portion of said image in the
region of said reticle for effecting said adjusting of

the characteristic of said reticle.

5. An apparatus according to Claim 1, including a
firearm sight, said viewing section and said structure

being respective portions of said firearm sight.

6. A method comprising:

presenting for a user on a viewing section an image
of a scene in association with a digital reticle; and

automatically adjusting a characteristic of said

reticle in response to said image.
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7. A method according to Claim 6, including
selecting as said characteristic of said reticle at least

one of the color, brightness, size or form thereof.

8. A method according to Claim 6, wherein said
automatic adjusting includes improving the contrast
between said reticle and a portion of said image in the

region of said reticle.

9. A method according to Claim 6, wherein said
automatically adjusting is carried out as a function of a

portion of said image in the region of said reticle.



