ELECTRONI C SI GHT FOR FI REARM AND METHOD OF OPERATI NG
SAME TECHNI CAL FI ELD OF THE I NVENTION Thi s invention

wonelsabesdi n general to a device which facilitaCea52005/019782
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't he TEAHYECAAt

accurate aimng of a firearmand, nore particularly,

to a firearmsight which is nounted on the firearm

and t hrough which a user observes a potentia

t ar get . BACKGROUND OF THE | NVENTI ON Over the years,

various techni ques and devi ces have been devel oped to

hel p a person accurately aima firearm such as .a

rifle or target pistol. One common approach is to

nmount on the firearm s barrel a sight or scope,

t hrough whi ch the person views the intended target in

association with a reticle, often with a degree of

magni fication. Al though existing firearm sights have

been generally adequate for their intended purposes,

they have not been satisfactory in all respects. For

exanpl e, when a sEGRETRONIG rSICHHERReHIBAARME barr el

of afirearm it negsd enal i éﬁ%ﬁ " oed" with

the firearm barrel, t?%??gﬁlggtggoug_ﬁg;Féﬁgl and

error process. For exanple, a person may shoot one or

nore bullets at a target which is a known di stance

amay,,identif¥ the extent to which the bullets strike
Bt QB MEINYENTIOMM t he | ocation at

whi ch th r I and then adjust the .

al i nnen?hEE ?ﬁgegﬁg%t %%g%%ﬁ%nﬁ%N9%9§ e i Pedl9hiiice ahich

mantécilitahied 2ecwtats natieinhe off st . £ i SrS e EHRINCE nore

of %E@E%ch§aff??a%§da firearm sight which is mounted on the

firearm, and through which a user observes a potential
target.



in an iterative manner, until bullets are striking the
target at substantially the sane | ocation where the

wopers®oesp s ai m ng. This process results in al pgmusmosoiyrs2
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the sight and firearmfor one specific set of

condi tions. However, during subsequent use of the
firearmand sight, for exanpl e2when hunting, a variety
of conditions can vary fromthe conditions that

exi Sé}ﬁg(ﬁlé \RYof heu@ @@ Abyor zeroing process, and

can thus affect the trajectory of a bullet. These ‘
i'ncl ude fowetrotdesyehras vanpetatitediniguesswne, devices have

hum di £y WeRd | i nd direct | o f which
art it s Ydfe PR UES Ok "L K BehC SRR Ely g b

t he dudH ets, aamdfde agr i tatgetn gisftblenceset b€mmon approach is
traj ectoré. Furth%g, tge tilt, of the gi rearm Earrel

can i%hf FG8Rte The “dFr ettTHH ¥ WRRERSUr &vi By I8EL PTon SCOPe!
t he dudduweth iwhiredl ath®npeesbhe viieivki alhet r ahtesdiddy Ofrget in
the bullet, .and this can in. turn in{%uence how gravity

af f XL TREGVer it il t Raj EELOFYC of FHRETUFEER. &tjdggree  of

anotmiemiffaehofohs thalchbegRctettakti ARYE iGleadinSt 3068 § Ohave
a target is usually different fromthe range or

di stRffdle IERET2LLY sEEMAT g AhENGEFgARERRIYE BUMRASE§. they

procass nbenseanesdd srReryalhes1 B &ghlcchas been
aligned with respect to a firearm under known

condi ti OAST £*FEPIBN WRAENt RerTedhiteriusbirsthemappprd t oo the
ai mghe-chi rgarm undelhnot her ceadi tions nNA6ds k0 JBkEGeroegr
appropriate nental and visual conpensation.” In this
regatigh tie pbEsATTRITES/pi cRYRFHIN tiHrquah ok etstal and
the sight Bl,3sR01 ntphi ol i Of ISele fLAMALE dBSLE ebne or
i npact point of the bullet on
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 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 ldcation 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 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 trajectory of a
bullet. These 1include 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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the target. For exanple, if the range to the target is
much | onger than the range used to zero the sight, the

w@essopc1smy need to aimthe reticle of the sightT/as25/019782

point which is |ocated above the target. Simlarly, if

there is wnd blowing fromthe left or right, the

person nay need to aimthe reBicle of the sight at a

point which is offset leftwardly or rightwardly from

&Eeéﬁar et, | ﬂﬁfer éﬁﬁco@fﬁéfaiﬁ feurhhe igffigehices the
[ t evvln have on the trajectory of the

bL”tII%.tj.ECSOﬁ? reFucthie%rJ netteidel Mardd g dtingsswn barrel can

an |ncre p

HeQFS orf ?ir%&fﬂ&e%g P@{lgt?{]l g%(%hl ghagéar ce othe
L rmgm@lt gﬁﬁSSﬁmrakmnvotqved;heSomalpahomgaﬁaytaﬁ}’usqf the
nosonte in order_to ust. ct |gg55pn
t heé?'si 6t &bﬁ'ﬁ i C&87 nitPi a?‘?rgﬂet f‘*f‘ﬁépgélgga grdbicy
go';afmtse Elﬁ tohersmren:tajecmdn:w afs. tEevéTUdllet still
ifferent tables o f ben ded det gy,
apprshiest £253Pastfieh ?‘étfﬁ r%% i Ve |f°f ercg'nslpag%e £o @
factOrgper apdl hbgaVva) uestfeomy hesm muhé | ;rlaegEab:Ires;ilstance
nmust be conbined in order to determne a. Q
TR GHBEtE! FRELRY TRF ACRTEOF o TSt é’ﬂ?ﬁo%
But thi sRREABEP1)S eqBRl eXteguUrbessge and Heaw, airigned
thus inpractical for nost real-world situations,

exanpile, TaAPREF tEd g8t sTHERHIT YRESF1 YRR groguﬁglons’ &

i L S NURLET ¢ 9085 AROUR S i atlignat mRAta ot ages stirearn

over, even this approach usually involves

i gubdéx Ak e gr eR BT A 28 R, BT AC aSPPEOTRAACS HIFRE2L

f;2r§$; Y at'ggﬁﬁéngégloﬁaVefhtéﬁiéﬁﬂég%&ﬁ ,otndi pées@ntmust
typlcally aim the reticle of the 51ght at a point which
is offset from the desired impact point of the bullet on
the target For example, if the range to the target is
much longer 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 p01nt which
is offset 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, O 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



influence the trajectory of a bullet, attenpts of this
type to nentally and visually effect conpensation

woRosebss a si gni ficant degree of estinmati on apdr/us2005/019782
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guesswork, and frequently result in the bullet m ssing

the target altogether, or hitting the target at a

| ocation which is spaced from the desired inpact

point. A further problemis that, at any. given point

I N tidByedexi gbi ngdét@ﬂﬁﬁ'xé"sea%p§%b§§£@g regaqﬁl%m\/&ytgh for
has various predeterm ned characteristics

col oiespeRapEe Silféennml of 2BFPht neRd. tflfhusralf.les from these
examRhe i LOBLLEthELE LS BodlBldeLaliols thedte%f 98ine a
al so hapgens to be a dark co It may

di f fivewpetr tod ditscmsngm ste t def g@tsdc | feoxf reamlrt h@ftamgebr more

ano{n%tglr%cgﬁts: lefa. | on |gg?ga¥“t\l}ﬁéﬂg?n6pa]k| Hg fHV‘%f@SnO% and

exi §tl|O|WQ sighd, itthuss' 'somptanteicali ffifoul t host dertdaflyworld

and/ I ngui a ote tial _target from ot her
porthons o%nfhe ?égn BeP S’vfagmﬁgt%ia’ofﬁﬁﬁstﬂg Pfhtisually
Yet wanot ketouhdctwoii lies at haintarhuleer wircRbReRer $@ustment

“uSi n% a firearmand si ght ofthen has to carry ather

sep&r &t &Pt enE bTE ER aRPPER2 Tt Ut yap@volves a

napsiganpasses, degsee ro&ngreénuﬂde§§essvs&&){ §ontd N@thc the
gl obal gOSItI oqgu ng system (GPS) devices, and several

gan€u55 PE GRRFYriR S 6%t tract various different types

of ani maGsvéhaterar eveolenyi dr t al ged SerSUMVARYEE Hiae  can
I NVENTLON From the faoregoing it may be appreci at ed
thatmg HBRGS h&8eartir88RFBFY a Of | raeakP‘H]sﬁtghtanﬁ‘%m:S of this

aVOt@@eSQHEm@ﬁtédiy(gné'V%éﬁa@@?V@PE@Q@Sc$$EHné¥EQon involve

associ ated wth preexisti ng si ghts.
a significant degree of estimation and guesswork, and

frequently result in the bullet m1551ng 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 various predetermined
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
a firearm and sight often has to carry other separate

items of equipment. Examples 1include paper maps,



One formof the invention relates to operation of a
firearmsight, and involves: providing on a view ng

WO seeioba1s an i nage of a scene in associ ati on we¢Tvus2005/019782
digital reticle; receiving informati on representing a
factor that can influence a projectile trajectory; and
automatically adjusting a posi?ion of the digital
reticle inrelation to the image as presented on the

Vi ewongase€s j ONlssens rangofpensate fwlrtbenexigdd tQiobal
whi ch the factor would influence a projectile

t r aPEELHEGRINE oF YT entCHYr HOR CERe PRJesEVBRal game calls
| NVak¥egned PLOS et g f Gfaﬁd&%erdi@fe&eﬁi:evﬁg%sgeé?ﬁ | QBimals
an image of a scene_in association with a digital
r et iCEPE, 2rarRP it iat C8ABEYS adj usting a characteristic
5 of the reticle in response to the inmage. Another form
of .the invention invo Iv es - presenting for a user .on
a viewng section a digital inage of a scene in
association with a reticle; and autonatical |l yadjusting
the digital imge to distinguish a first portion of
the i mage which is substantially aligned with the
reticle froma second portion of the inmage which is
adj acent the first portion thereof. Yet another form
of the invention involves generating of an audible
sound froma firearmsight. Still another formof the
invention relates to operation of a firearm sight
‘having a display, and involves: receiving
el ectromagnetic signals; determning in response to
the received el ectromagnetic signals aposition of the -
firearmsight on the surface of the '
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earth; and presenting infornmation on the display which
represents the position of the firearm sight on the

wouslcaeasodf the earth.5 019782 8 BRI EF DESCRI PR¢THSL065/019782

THE DRAWNGS A better understanding of the present
invention will be realized fromthe detailed
description which follows, taken in conjunction wth
g_he_ acconmpanyi ng drawi ngs, in which: FIGURE 1l is a

i agranmati c perspective view of an apparatus which is
a OSGIMARY OFf TBESIYRNTIMN whi ch enbodi es aspects of

the presenf, iLQ¥erbiofeidd QiRRmag ite apdiragiacadtileat a need

fragnentary perspective View which shows an opposite

o deaof atiren i fde &) GhEeam M iGRE “BichrAIRESs 5955, °F a1
| agr ammmt i Gy v et 1gesWi tight Panel alssbbeatidl ewsightpre-

of %.Cﬁé%lilsian gn g ’Iaarged scal e ; EISGURE 4 1is ahg e

bl oekish iagy @igbfsthe rifle sight of FIGURE 1 , and

shows ce teai{]or?nortfig%:}i% ti%@e%@ﬁo%k@ha@é@ Potoyésddilcd of a
in the vitws of F S1-3, FIGURE 5 is a
diag[aﬂnﬁﬁi&iQMEM/péna ciohwmlvgisspl Byowiidle | Ma @ viewing
CoraREDinrl e BocePolerfa BB vty s
vi evepfcide ﬁﬂdﬁﬂWiwgddnEngmatimnurqnyﬁ§§n§ﬁ§gsﬁoﬁécgpr that
| SheS! BELRL o e L S o
SCrg@@Rusting a position of the digital reticle in relation
to the image as présented_on the viewing section sdbas to
compensate for the extent to which the factor wQuld
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 in 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 in&olves
generating of an audible sound from a firearm sight.

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

in response to the received electromagnetic signals a



FIGURE 8 is a diagrammatic view o f the display,
showi ng a screen used to set elevation and w ndage

woabdepwtmof or a currently-selected reticle; Fl @ORES06819782
a diagrammatic view of the display, in a node used to
di splay i mages and/or video clips stored within a
menory of the rifle sight,- FIGURE 10 is a
di agrammatic view of the display, showi ng an options
mengoskt IRE kl the a fdiregranmaighe voew tthowsigrade of the
entire jmge detected.b e.detector of .the
1t FBTEROnEndy RFHORAY ATEPTREACHT S Th9 nAGES KA cHRich
IS gupresthys beiheg poeseivredogn the diisphaw, -sHK8REn the
12 is a diagranmatic V|ew3|mlar to FIGURE 11, but

- shoﬁ”ﬁﬁaﬁ%vﬁ Heh&siegRtPhas aut omatical Iy shifted the

5 displayed image relative to the detected i mage so that
the reticle indicates the expected inpact point of a
bullet within the detected scene,- FIGURE 13 is a
diagrammatic view simlar to FIGURE 12, but show ng
the reticle centered on the target ; FIGURE 14 is a
di agranmati c view showi ng .the detected i mage and the
di spl ayed portion of this inmge, under circunstances
where the rifle and sight are tilted a few degrees
about a |ongitudinal axis, and when an autonatic
bal l'i stic conpensation feature is disabled; FIGURE 15
is a diagrammatic view simlar to FI GURE 14, but
showi ng how t he sight has automatically repositioned
the displayed portion of the detected inmge



so that the reticle is centered over the expected
i npact point,- and FIGURE 16 is a diagrammtic view

WG otoloas184 0 FI GURE 15, but show ng how a user PaBUS2005/019782
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centered the adjusted reticle on the target. DETAI LED
DESCRI PTION FIGURE 1 is a diagrammatic perspective
view of an apparatus which isga digital rifle sight
10, apq whlzr ﬁnbodles aspects of the present

i nvention. Al though the s is referred to herein
as ERIEHfﬂE§C§F§ﬁF8¥ ?W'gg%%%%W%g?#y be used not only

With rifl s Ryt wakseswhidymf ke thepesesenti iegengion will

such as target pistols. Th [ ' -
e S en it o s e T b RS e S e,

sigpt, 10 L BE- L ECEI KT wOFh MEKEL bBgotigarty nfg adrawings, in
firearm ?ﬂe S|&Et 10 i ncludes a housing %4, whi ch has

‘at ahfclnt end thereof an objective | ens section 16

that inc) % Least angdarsci?, sandpehtebehas st @ an
rear end thereof an eyepiece optics section 18. Th .
housppgrddushashaghactes$ pdasital, Mitilen F%g?%n0@5§1yWhICh

hel d [ n;place hy.a Lhuphscpanaa sHhenseeess panel 21
g

e
can B FoveEd in order to provi de access to an
i nt er nal FOGUREr 2ESt & hAtaSWELAS JelagReagary perspective

components. as _discugsed i e | ek esi
sig erOwﬁgggasﬁgggrg?aggggfggérsgg%aaﬁiEﬁéiglf?§e3?3ht °f
noumpttedranipne side thereof. The rangefinder 26 uses

technolog 8f known o i
: E W Lype. R0 £ap; detef i neyidi® panel of
di stance %8 E\ ?%rﬂ%t by Ttansmtting a |aser bean1§nd

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

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

FIGUREls 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 retiéle;

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 menu;



then anal yzing refl ected energy. A global positioning
system (GPS) antenna 28 is provided on top of the

wohoeziongol4, so that the sight 10 can recei vePCT/US2005/019782
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el ectromagneti ¢ GPS signals of a known type emtted by
GPS satellites. Using these received GPS signals, the
sight 10 can determne in a kndwn nmanner its precise

| ocation on the surface of the earth, to an accuracy

W thin ag e y

nount ed o% &% g% ﬁénggS§%Q§§§t§% 9£6@ gﬂﬁle% Q&hegtlre
MAndmsgasdEtaihaS hysphenmeaé éhee¢t®wthfatpéum&Eﬂéy51ght,

spaced openi ngs_t roug and, has Se
o ¢ SRR Jocttaiof (L e ThESOR e s ez Ly
31 |b&1ﬁgppbé@erorfedjeinechenglbpldythe speed and the
di rection_of any anbi ent MAQ In the disclosed
erhodi meRtCURhet i ndS sefsor TPEGAIMR LG ot whiBhtar  to
can rFheuabt ai pedueommiGnal Inewunged Ehehd r adenai® omatically

OWNI PROBE fraom Aer opr obe_ Caorporati on of Bl acksburg,
Vi r §PAEESd HRV e A1 SPRRY $f nd™€BRs TS \&FHYE aFPer'ift | GeF§cted

be iirRLeMaBt @tha¥ theaetalher isditabbe da¥i e&pefbt QYREmpact
2is a dlagrannatlc fragmentary_ perspective V|em1mh ch

shoRS1BR eppdditidedi ¢éthEnt Hee rdqusEctedgREen® of FI GURE

1 . The si@hig 101has;gomg C'drl‘égbrﬁﬁlb{at\!\ié hlolwe Bodsing o
14, including a circuit board 41. Two renovab

bat F3FPBE 42 arkit4 Fhewmiadcokher CJF%\‘H%/l%vaiqn&l?IrédtyBé the

~'_aretgg pded to power the circuitry. The access pane

- 15

20

25

21 (FI RE 1) can be renoved in order to obtain
access tBIEPRE bat4 eri®es 32 drgupamasichatiiehey sbaning .the

rep'd@%‘é‘gteé\' tRoughahietnbatl €ph 5 42p8P0i 43 LP LHEs image,

di scl osed
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;A

FIGURE 15 is a diagrammatic view similar to
FIGURE 14, but showing how the sight has automatically
repositioned the displayed portion of the detected image
so that the reticle is centered over the expected impact
point; and

FIGURE 16 1is a diagrammatic view similar - to
FIGURE 15, but showing how a wuser has centered the

adjusted reticle on the target.



enbodi nent are replaceable, it would alternatively be
possi bl e to use rechargeabl e batteries. As shown

wodomgoasyatically in FIGURE 2 , the sight 10 paciuseiesom7s2
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renovabl e menory card 46. In the discl osed enbodi nent,

the nenory card 46 is a nenory card of the type

comonly used in digital canmer® for exanple an

i ndustry- standard card of the type comonly referred

to aspraIhibt bededimrey d (M) or a Secure Digital

(SD) card. However, it would alternatively be possible

to use afyCERher e t%lbldeaﬁe%mféq‘etlf%rptih@metrm&mweew of an

Gatds46m; Lhe 5 %C%S&@f% 2l {F G 2; Cafﬁgb%hmh
renD in order to obtain access to the
46 es@qdhats aspeaps bef r eh¢ apedsaite imumtngbnl4 |mtﬁhsnd@$1 the

" I he
e ST OF 1 Ro ROUST B0 T TPOA RE. P ona Rbers B o

| nt @dtarllyn I]Lraruse:alll act tdelywakitist rm(ftlase Auitdetl 8es with

rt |ch'sa art of the interjor .of

Eho Rt Bilerron 21 80aks & BEFR B ikiadh ot Tre
of tsh@hltnner |1m:loﬁe$ he hmﬂfsltﬁ@untfl'hjez housidly ceh heikedly and
eport on_at g ﬁ hereof with a cluster of
smalﬁ ?’nﬁ‘?ug g??eﬁ&? B £Ar §8gt % TS5 g derck grounting
pr O\tlad& bl ua df CoxaarNl catl on between the |Rter| or of :
the co tnment. 51_and e anmbi ent at nosphere

surrouggl ha £hanE; bﬁt 1536 uﬁe‘? uftt E@Psiﬁlﬁ’c tt pbiarly Bes at a

i's movtdedndv tthietebbe £OM;edRAVeShedsie8tion 16 that
el ectri cglﬁl@y cogpl ed to the circuit board 41 through

t he & SB8hn&CEor eF? 1 rheén @ rfidl yhah 2hea zear
Clr@%ﬁttﬁ@&édf56nl%@b@d@&eaobthﬁs section 18. The housing

14 has an access panel 21, which is removably held in

1t can

place by a thumbscrew 22. The access panel 21 can be
removed 1in 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
- fixedly mounted on one side thereof. The rangefinder 26
uses technology of a known type, and can determine the
distance to‘é'target‘by_transmitting-a laser. beam and
then analyzing reflected energy. A global positioning
system (GPS) antenna 28 1is 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 ean 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



sensor 61, which can detect the degree of tilt or rol
of the sight 10 about the |ongitudinal axis of the

wo0mhwe18d, and al so the degree of tilt or piteorws2dobe197s2
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sight 10 about a horizontal axis extending
transversely to the Iongltudlnal axis. In the
di scl osed enbodi nent, the tiltlsensor 61 is
i mpl enented with a conponent that is avail able

CONREE cd addnerasapakhe DUMBEth ADGRIRRNRARGMoANEbABed openings
Devi ces, Inc. of Norwood, Massachusetts. However, %

ti | EhEQiEorite1 a6UINRSaId ST5NROTy STy 2BEeTRPF eﬁéﬁP%%le% YHbhin

anytﬂéhsgeﬁy'tth@ de%kC&entBe Gir GUW tE AN d NOF getecting
circulrt board al so irncludes a pressure sensor 62,

whi kbt arhes apsedt hadalbe et rertrioetafi ényr esbienti winde In
V' Ct': étydlosfclto@%ds' glﬂf;o&pment! n td?lee d'wiﬁ'dos gnsor d WI JhS a

mpodi nent, the pressure sensor 62 i's | nplemente
a CoPmETEirl | whigskai tab| depattaimedc lrdmmengially under the

4 XA4 I :
e L A S
the@l&ekﬂhuzgsen@nwgiﬁaacoulchNEWanatuh&ﬂ yihé sensor could

nent d mnt gny ot her s |table deV|ce Ee .
mr%f rné% N StHe C|rCU|hl W§§r§d52w%urtrlqyl ﬁg GdesSattable
sen39vlﬁsq mhlch can detect the anbient tenperature

and t he nt_ humdity in the vicinity of the s t .
100 | e PR DUT G smtaie e g p et aty, RSkHRective
hun; déw ywis£15 Oshdds 1 &n | @mcen&mu e ad tdf arevicEl aMdéidht 10
is avail abl e conner0|%iﬁﬁ% gfrt nunber, H H 3602-

f r ofif t FEC8hst ng Hi 3% S8 §F CHOhBYwE Fhin the
| NChoh&idd eeporincludihign@i &irdultr bbetd conponend eémovable

the circuitry on the CIrCUIt , , -

batteries "42 and 43 of commercially available type are
provided 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 dlagrammatlcally in FIGURE 2, the sight 10
includes a removable memory card 46. In the dlsclosed
embodiment, the memory card 46 is a memory card of the
t?pe commonly used in digital camera, for example an
industry-standard cerd 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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board 56 is an accel eroneter 66. In the discl osed
enbodi nent, the accelerometer 66 is a device which can

woeoshbasned commercial ly as part nunber ADXL| BSr/ASHING/019782

Anal og Devices, Inc. However, the accel eroneter 66
could alternatively be inplenmented with any ot her
suitabl e device. The acceleroreter 66 is a highly
sensitive sensor that can detect the relatively small

shock wave which occyr gBethg LELANG RLBLELEI K65 @hich
cartri \é\ggewﬁ?hggng ?Frsé%y;ﬂn 0?1 whi ch the sight 10 is,

D Weipadat 66 @oussE iashenf t hbef ilmitagiprn oft rikeshppeing 14
cartfridge, it triggers_cqorbustian.: th WEEE O 1y
ot H‘efr"“‘p?“gﬁelrleﬁ‘?tm%l §p8§e§rﬂ\% %ﬁt%qﬁﬁg'careltrgi gxg,q S0 gs_ ©
t 0 @xpelstardathihet ar @dfierespraoj ectpdecrfargm $he which 1s a
cartridge and the fjirearm_ .\ he fifi i N Ssttdkes o
a a4t Pdgéhet ﬁ@tﬁﬁf%{ltoﬂtohrﬁ t‘%é‘ltséggek-aerg%aet?e{r]s G%Jilas °
a Treguaeney Shechken Wi ahe sindietferent fhemhohsing. The
frequency spectrum prodyced .in response to ti,Qr

of haweiRgt erd al3 % ﬁhi‘??qﬂhep%oﬁ a%e. élaf)nsr(%%gg%ﬁ%y,%r%f
t he, G GQUidiiteR bhesshghtoddhicays dizsekngnishg aclshogh it,
wave representing the firing, pin striki ng.a ca{)tg&g&g the
f r ot a FioRFLer BAt %’Ffb‘éll@ewa;éflégr SSEMYHF AR ot hiel

tYPE Qf - i@MERtE, +SHCRoAPa SORMSIII0RNE thienadbtant r adgssphere
The corﬁoust_i on within a cartridge produces a shock
wavenproungdssl thRi k8RS Yany orders of magni tude

| arger thap,the sheck.yaverpsedused ivheirdhiaeti nigin the
pin strikes the cartridge. The accel eroneter 6?‘ (Eas h
t hecowprsitmienitt y Sand BaAdwE 8t e HREdeFatdYdefBEP Ehe t© FP€

rel atiyely simld shosierye wh ol 4 aicedesercdde 57.
firrng pin strikes a _ .
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 1is
avaiiable commercially as part number ADXL203 from Analog
Devices, Inc. of Norwood, Massachusetts. However, the
tilt sensor 61 could’ alternatively' 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
barometric 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/MPXA4115A-series device available from

Motorola Inc. of Schaumburg, Illinois. However, the



cartridge, and also has the durability needed to

wi t hstand the nmuch | arger shock wave or recoil which
woierspwedaiced by the ensuing conmbustion w t hi nPCIDAIS2005/019782

cartridge. The circuitry on the circuit board 56

further includes a gyroscope 67, which is referred to

here as a rate gyro. In the di Sl osed enbodi nent, the

rate gyro 61 is inplemented with a pair of known

devi gescsWhi Clietispreash availkdabh bt eomreEnelyl | peasimpdrenented

nunbéer ADXRS150 from Anal og.Devices, Inc. However, it

woul d/isg apy ePHaeT vidtyF3hdepB88%itie to inpl enent the

rate gyropfd Weihc@ive ot her sukt ablecdeyi Cgoadde $200 further
ADXRS150 parts are oriented so that one:i s orthogonal

to tHacduhes, 3uctPrIvdt CRese"piitt s Get eBREEAGuUIGEHE ampient

5 MOVE 200Ul I @8R EhEV @m¥eEht CALmBAd POk hZ@RkAN icinity of
axes. nsequently, the rate gyro 67 is capabl e of
det edthieng stilghtr atld -of ankul afiSoveHEMOSE t HRIRqGFerte  the

about éﬁ?@?&thké“éh&akﬁﬂi £y 1 Sl AXigd and fAnplemented with a

noti I1UStTated horrzontal  axi s. Stated differently,

t he rdsvecgyrwhish i $sa dhisghleplserimmereigdvyceasihpaht i srumber

ef fegljvely,capapl g, ofp,det eching, t NG 4 algn0L o MOVEIRY; £

of t&gHs?gsﬁtz ?0 ?ﬂg%li rtehccéti %%s tI?%nsver_se to a renoe
10not i |Harstywatléd Teat ein |Eysepof-tt helbbjeicti ve | ens

section 19 A-20all Laudsooakss Of. | &; SRR & dhd Meircuic

circuit b inproximty to the openings

t hr ougdartdheshouss ngnl4acFabecdweatgirt r 6w t hilm t heesidgfpclosed -
10 i s cgapabl eof ing t speaker 68.to_enit.thr
t he dr’fﬁ‘eg'ﬁ'aggﬁl %cé?egige%cgm&%grsggna% %u%vhéga‘%y&rh can be

ani mdbsawed ebmietypel i ah psriconumisdy APKLIDSasfreom Analog
ganme call, and_which is intended.to attract a
15pr ospRCHIGFE 't argEt to HOWTATer \%ﬁ@ Sccei8rofleter 66 could

alternatively be implemented with any .other suitable
device. The accelerometer 66 1s a highly sensitive

sensor that can detect the relatively small shock wave
which occurs when the firing pin strikes a cartridge

20 within a firearm on which the sight 10 is mounted. of
course, when the firing pin strikes the cartridge, it
triggers combustion of the gun powder or other propellant
disposed 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
cartridge. Consequently, the circuitry in the sight 10

30 can disting;ish a shock wave representing the firing pin

striking a cartridge from a different shock wave



i ef using the sight 10. Al though the disclosed

enbodi nent uses the speaker 68 within the housing 14,
woi2o0omouisd al t ernatively be possible to use a lpargmsroos/019782

speaker disposed externally of the housing 14, in

order to permt a |ouder sound to be emtted, so that

the sound will travel a |longer distance. In this

regard, a l|larger speaker could he provided in a

further housing which is external to and separate from

t he housing 14, and mhlc IS coupl§ mnres to

_notlIFGE??%&Q&%W@OﬁﬁE@tSF BF obY R er§U6W'Fﬁ combustion

housi RYrdédn 4 WarexakBke MAthIn t he conpartnment behind
the access panel 21 (FIGURE 1 ) . Were, a speaker is

provi ded wWehi FOBRRSE LR S%ttdhifald hoRst M9 tPYRteFs @ shock

al so he,pogsi bkeot o QBQMhdﬁsamQﬁyté&ﬁeﬁﬁebﬂt@ﬁgnltude ‘larger
anplifier wthin the sane housing, in order to a

i f
% he ati#rp shgnahechefdre RFRYIE%e "EhplHhed ftlalflﬂggm Serikes

-speaker,, §a§@%£ %Fpan@$e7§cééﬂé¥o%@ﬂ@%d6@nhk%ptﬁk tRAsitivity
housing 1 as several manual |l y-operabl e

swi t chas. th@ﬂF@EHSnaﬁdﬁddﬂagﬁﬁﬁﬁﬁﬁlEh%l%ﬁ9%ﬁlWQ%¥ small shock
SWtCUJ:‘?\ggl h ges ° %Qoﬁﬂl:@ég%eﬁcaﬁ?e e S LB strikes a

panel ower switch Manual oOpération
of theapowedgswmi tahd78atamsebast tdet ogyrabbéitgennppded o

1@nd off g&@l\&? ko &{26%52?&6891%8&(%5% pBP‘éEQ@él?thlch is

I nt errup | oW o cal power fromt
bat t epresiudgd 48y tuhe leaspilngureryusi id withdnsthnt caxcridge.

A manual | y?ﬁger ablltrCLh g’nel W7t ‘EHFS%E?C\Q{PV'Md N € further

center e SW pur pose
1ncludes a gyroscope 67, which is referred to here as a

rate gyro. In the disclosed embodiment, the rate gyro-67
15 is implemented with a pair of known devices, which are
each available commercially as part number ADXRS150 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 vertical
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 is a highly sensitive device which is
effectively capable of detecting the rate of movement of
the sight 10 in directions transverse to 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



di scussed later. The MENU switch 81 is surrounded by

anannul ar four-way switch 82, which is used for
WORar6i0o6s9 pur poses di scussed | ater. Pressing apygTmiS2008819782

four sides 86-89 of the switch 82 produces a

respective different electrical signal within the

sight 10. The switch panel 76 also includes a SHUTTER

switch 83, and a GAVE CALL switglk 84, both of which

are discussed later. FIGURE 4 is a bl ock diagram of

the rifle sight 10, and shows certain_internal _

port i ofis uEhBE ebRe WAPRHES & 0 ATEItHIEETPHIRhERBX PRERRPT 52 2

vi ews af EL GURESs 15 3soMad | QUsre! AITBIH Sadthol £0MR1 of a type
al r.eagy Been di scussed above are shown , _
di agr abwahi dal | gommPrRlYGURIOWR | a8nd o8aMe deAtifi égdwiiiich is

th N f w
o° P ARETCS” FRCRs PR X SPIBRR T INC oVl 18] e S0REer wno
i ght i¥0ukasgathie efighsf 10iew (FOV) of 5, but it could
alternatlVEEth$#§g§QgEd95gfgs% egﬂbgdh¥%gML%;g§ §h9hgpeaker

10 includes™an € detector 2, an obj ective
| ens s@ct wbohi® itheoperadirgg t 04i nae aouddot 2lseamsiyely be

target 101 onto the inmage detectar 2.l h
di scl gggalg%ogf’wélﬁﬁ % %learig%ﬁ'gg’%ggg%%t grlsri%%elgs eyternally of
conpl ementhayingt ak, oxhderdem congechdr &CMORedewpgerd to be
of a kno ype. It _h a plural i of _det ector .
1§] e CRPPANGRA I L HNG o Hetst BnaroTet & Bposgg gistance.
col ums hik72eGaraws a Bachetdetpetber ebonkdit be provided in a

corresponds to a respective .pi xel_in _each image ‘
pr oduécéld'tg‘ﬁrt E“é’uFﬂrﬁéengéfgctl&r eftffrngﬁd ttcheaqugmagparate from

det ectrple HIRshfigt hus ehfiechivel ysacduple®gepi ¥ekes to a not-
detector. It would alternati veljydebde gossi ble to

i mpl e SERRE $HmGanDRE & oPTOV omewhere on the housing

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
houéing, in order to amplify the audio 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
electricai power from the batteries 42-43 to the
circuitry within the sight 10.

30 A manually operable MENU switch 81 is provided in
the center‘ of the switch panel 76, for a purpose

discussed later. The MENU switch 81 is surrounded by an



102 using any other suitable device, including a
device having a larger or smaller nunber of detector

wosloesi®wisd, or a device other than a CMOS i mageCT/US2005/019782
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detector, such as a charge coupl ed devi ce (CCD)

array. The i mage detector 102 produces a sequence of
digital color imges of the scene 101, and this
sequence of images is supplied to a processing section
106. Although the image detectas 102 of the disclosed
enbodi nent produces col or inages, the imges could

al teraaLiyel ¥oRe JODOGHL OBE 1638005 1 & BLadkandeathi berious
I mages. e processing section 106 I ncludes a
pr ocessposd97d fcumsiedowateype, Pagss tngrearor Wwilode, fPue sides

menor, 8 i-n FIGURE 4.is ' ggya [ . :
reprgééégatolfontho %?‘Eiet»cr%n%?ygﬁ‘?‘%\[‘u edgf o%respﬁgtlve different
procedsorri®Fl , smnchlmewitiicol tde soobtt AAn ofbet ppétof panel
mendry. For exanple, the 108 may.incl_ude .a

onl y "Herforyp (’Fitigﬁld\/?ﬁi ¢h TN alﬁnssgltb(fr%g?%m gﬁgcuat e(gﬁﬁﬁ?/ CALL
tEe pwaeersed, Ibth af whlth asrelatis dusatedddesenot

change durin rogram executiqgn. The 108, can.

al so inclﬁagg%ﬁn% P%naoﬁﬁgg egéaﬁﬁﬁ%rg??gh%br}§%% sight 10,
\évhl cIa_ntihlehswgceeﬁwircamtetmae fai aibhat tighangesshich are not
ynam . cal Ly during programexecutio noyy. 108

can HP§6bhﬁcP&dé oﬁ?“%%ﬁgéoﬁ&ﬁ@?oﬁﬂ%e%gﬁyﬂ%? {H%'tyggrlous
commenleyekBoWtaien' f hasd" RAMadwhi béen s diandesrdaccdsse are
menory that_ wll maintain informtiqn storeg in it

thro@_ wq ﬁb@@gapggg}c%khﬁr§nogTFHF f?pea? Eaﬁnﬁﬁf§tified.
used yjjRnd@¥k CE5ms Ut ed&ndeNBlie £AT Sl ded atoget al

caneras. The processing section 106 further inc)Judes a
Withp referencg to FIGURE 4, the ékgecéive lens

section 16 of the sight 10 has a field of view (FOV) of
5°, but it could alternatively have some other field of
view. The sight 10 includes an image detector 102, and
the objective lens section 16 1s operable to image a
remote scene or target 101 onto the image detector 102.
In the disclosed embodiment,vthe image detector 102 is a
complementary 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 zrows. Each detector element corresponds to a
respective pixel 1in -each image produced by the image
detector 102, and the image detector 102 is thus
effectively a 4.1 megapixel deﬁector. 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.



reformatter 111 of a known type, which is capabl e of
taking an i nage generated by the image detector 102

woaom/mwefsor matting the image to a | ower resol upComwskdwan197s2
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is suitable for presentation on a display with a | ower
resolution than the i mage detector 102. | mages

processed by the reformatter 111 are supplied to a

di splay drive circuit 116, whirh in turn drives a

col or display 117. In the enclosed enbodi nent, the

color di splay; hde! Sadldditd aoyst alodhsbl avs (Wil hlce o
a known type, "and has a plurality pi xel el enents

t hatdiarieadr reeilged imagast abdihenscemal 1 &k r aandftigi40) sequence

col unns by 480 rows. The display_ 117 I ho r
.havegg; |1£¥‘§§F o?ssrr%lfrfpgrle%urrg%r Df ]ppﬁox%I%Sgpgrre\srll\%s/t?ldonr 106.

coulxi the>uamy aiHeer iSsusidgeabldettegperof 1dRsplcdy dehs cejisclosed

such as an organic . light emtting diode (OLED),
di sp?’giﬁdalg‘elfﬁtquipJOSszg?al o %i | ao%es('LcdS)Le di Hagy, could
or aaTiérretaeletyr eenetheim@es yistaeyas( VEMS) bl etk eahdvehite

display. It wll be noted that,.in di scl psed '
erboHTHS (TR (HRASESALIECPBFEAEE TG fbr bidarap Processor
thiri@end ia"BsoRs ERHY, pintelaSmatotPerd splay 117. This
facilitates various features which are discusse

| ater. TH&Cey&FMeT¥ optf csits fiitFided opficd o‘giE‘*agr&”“’“a“:ic

knowred RncwRiieh REr e tigncdhys Ry ibtd tforbeche processor
confortably viewed by an eye 123 of a person who is

usi ik theard gry 155 ndes StatiigR WoEh QPRI Rdarm@m™oFy - For

the gdisglesed ebadid®entiod hRapyRELELEe ORT ireSdS /GH1yOMemory

18 has a FOV of 15, but it coufd alternatively have

sone (RAMlervisifilt fsingafay. aTRECEYRPi BERCWHPRY oY sl i RifPcessor

18 0{0$,heasdiv§é:lllosaesd 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 memofy that will maintain information
stored in it through a power loss. Memory of this type
is commonly used in devices suc.h 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 1is
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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enbodi ment coul d optionally be omtted for
applications that allow a person to directly view the

wob@ploasisd 17 with a view ng di stance greater tphPanusmosb19782

8 inches, because confortable viewing is possible wth
little or no accormodation for the eye. The
above-nentioned tilt sensor 61, pressure sensor 62
tenperature and hum dity seng@ 63, accel eroneter 66
rate gyro 67 and speaker 68 are each operationally ,

coupled to the processing,section 10

conrgotidr CSY.Stﬁ\fsdh%E?ﬂta%ggdC’ébo?/‘g, 2t gréé%?r%%%} 2§nd has 2

act%gig:aegggl o§1p§§81 beismened | yhaemayedarrangedleint @ two-

obtai'n"access to a conpartnent in whigh it s possible

:gd&masﬁbhel batnreyi e’f 4243 GPIEHES ry %lar d°4%' so e
. they can b | a e conRar kneEnirdeahi

ac?éf?qﬁg'neﬁyz BohEl) B Efhevtls o i o el er

?1 al'so includes an external ypo r ,
connatiear oF4bixehi ehevantbe @F upPety tF & ex‘i’m@ﬁi‘alsultable

source of power, SHCh: & C t-8r abh o
o D B PR L st e e
batdeidees(otZn43 disdlene axiéanad Eélf\%'i'ajco‘?fhe%Df%jrcoé’i' e&‘COS)

each coupled to the r ] _ th
S AP 1 s FosBeclTVEry" i Tenad on ang of o rr oo

_ _ It
r espectdaaiyg petsplay and Lht er¥lipt $ea BPERE of Phr r b  EPC

fromthe batteries. 42-43 / e £ane
rom . r 1
ci ret¥ ISP 43??“?1%?1?6511 Cdi sg}ggegqn\fa\tnbtg hi n the%t;,:ioglh(ti;“dfltlir)ﬂélg nere
andtﬁ%hat t-f;_ﬁﬁ]t&é’rﬁStﬁhﬂ:t ag cabnpoméreila @sddme display 117.
oper at e. e_conpart nent, behi C anal

al s’éh’r%plfﬁﬁéélﬁggﬁﬁnevc rcj)‘Pu%%?gavéu chsai gﬁgiﬁ& ed tgifﬁéssed
progggsing section 106. The connector 146, and signals

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 suitable
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 1is possible with little 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



transmtted through it, conformto a well-known
i ndustry standard which is commonly referred to the
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be alternatively be possible to use any other suitable
type of connector and comruni cation protocol, such as
a standard serial connector and conmuni cati on

~protocol, or a standard parali®l connector and

comuni cati on protocol. When the connector 146 is :
coypl ed to the USB hus_of .a_nqt-illustrated c ,
Enehs e te0 Soc RatToStl § el BiPE t RaF o1 fohaSohabes theY
couplredbet @ephecddis, and acts as a USB nmass storage

sl ave deyice with respect to th SB Caonnect

146 can 1BE USRI TP 0a 'E":Llnrr?a\%ee“5 gt aa‘gcgess\:/si d@gnggt 251 also
fromdiiRiesi i dftdmad nodwdd | cetreadted cotiputenici ncan be
addi tign, the connector. 146 can be used to d%vml oad

varGOtRL ety &s a8f SEHEGRRaL PBRFT oft P CBHput BT it o The T cF

Ei %&Iatl%org%gtgﬁambﬁnatmg)rﬁﬁim f (20N aconpifertt gArrrent
e downl oaded t hrou t he processing section 106 into
t heREnovablf&emeRdF FEELTH f@'ﬁheaegnpﬁﬁ? meft Bt g Power

t he.agrassrpanel e2dnakstpl &€l tisleshey gfovitotdiditch 78. When
connector 148, which can be used, to transfer video
i NfEIERIET FFEHCPhd BsitghteEBeEbi Yl o3 ErrrIe &R &@d off,

In the discliasedyepbedi fBnbnat DeceOARRE of ¥R IS &urrent
st andar d ‘conponent of the t¥pe commonly known as an
RCAEf e k EhandPativeai /it i bAT 4% aRBH PX edlEnrcRpgtEGloT 141 to

Cof‘éﬁié{ﬁé& 8ighhamaQf {av03d JHBES Woi¥hd @0 tileardamds 10, and
whi ch are conmmonly known as the National Tel evision
St arieily RSATAHFREL € LRCYINISE) PIMEE0EB| QTR ThePerase -

Al ternatig LiRga {FQlde PHRhORA! -cHdOWBMEEss | lhapeuyl d23 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 is 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
étandard seriallconnector 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 thelbus; 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 noﬁ?illustrated
computer. In addition, the connector 146 can be used to
download various types of information £from a computer

into the sight 10. For example, information from a



be possible to alternatively use any other suitable
type of connector, and video information could be

wo cawsbasy ed according to any ot her suitabl e ppor/osmos019782
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It will be noted fromFIGURE 4 that the wind sensor 31

and the | aser rangefinder 26 are each operably coupl ed

to the processing section 106, The circuitry within

the sight 10 includes a GPS cfPcuit 156, which is

coupled to the GPS antenna 28, and to the processing

?:g%(ibrgﬁléé%g.ca'Eg_Q)eGaSwﬁﬂbﬁﬁécﬁ tinfouch ¢ore ipgecedsipg section
ve radi o sighals through the GPS a

and1Pe EBbR e trﬁé‘o‘,’gg]r‘@rf%lef‘%oﬁyn%gr ngsvh manﬂtefninﬁt §8131

form thafpd s Shbhabhént Obetsadabytidie spcesesspampl 21 also
sect_i on 106. FI &JRE 5is a diagra tic, view of 1tmge
col onciides ayet 1moteTs SORTEG Phe e ‘ﬁéc%fc%%r Bgnised to

I _oo%%ggaggf oughsdohe : aYephaCEOPttirom Seréi asidlB ofiot heo an
sig , during a normal operati ona:l node of t.he
si ght&@nal | rdeHeenor malllopshat i hSF %E‘cfg TREUTERF ay P

117 presepts a M ewof ot hersaeaed 10dommsneaapt weedchy ¢
t he i nage det ect or 102athrough t he ,obmg?;ive | ens yorRe

sectioomofiby THaeowtenas1013%s &dwn HHgr anfBti canty Bgton

gaog%gngh@€§eérkﬁ%éﬁ&%EiQ chREoPHOCES Sé NEheSe&fl @Wcl@fdustry
perinposes on the 1 mge of the scene 101 a reticle. .
2012080 IsNaFRGURE Bhich rare eI vn R8s 25 Shgl pRcional

center, ci.rcle f ' 5 : :
cxt GRISPARLaTI 5o OR e S Lo R S e e
whi Ghaaree MEEsBAC Dyg (iter &PE) 0PTOBOCThe rHRYEYeF. 1t would

20120 S BT Bl fromr LY gy e cabnc cime
di selpseshrentodi ment, viAeosighornariaw| i thp transferred
according to any other suitable protocol.
Tt will be noted from FIGURE 4 that the wind sensor
31 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'28/ and to convert the
signals in a2 known manner into a 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 1is shown

diagrammatically by broken lines in FIGURE 5.



predefined reticles. One is the reticle shown at
201- 205, which is referred to as a "CROSSHAI R’

wonedd/obsy The other predefined reticle is a sramdsees019782
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mlitary reticle which is identified in the sight 10
as the "ML DOT" reticle. In addition, electronic

definitions of two customreticles can be downl oaded
to the menory card 46 of the <iight 10 through the USB
connector 146. These customreticles are referred to

as " CUST " and " CUST |_mast...a
confi gur 5?? ot AT T g\%gialgegoga&%@/t p(é%ljc’lgg Bn the image
reticgl a-nw tévetig tuml |y anyidesi eed-20H(f | gdﬂhtﬁ‘lﬁﬁ&ﬁ‘arﬁ, the

be created by a user in_a parate copputer, c e
obt &ehéG1By e VGEEr 31 SAPLRe SiTght Mol sk 5?2& “h éj four

fromiaekhizod-pas t ynidu Oé,lé;ﬁh ae;ttﬁnﬂ)rﬂecﬁla(lhyasuthe respect to
I nternet. Each such cus retl clg ap t hen
)

sel &8 gérglel 8t r it Al 139 o GHAI B |1?‘?'d]i‘bt|et ElfoPh °0°

t hr aggh tbe; enpnnegtopod46isain@dnient @xixﬁlﬁleﬁemﬁr yacarach%y of
Thus, at any given point-in tine,

h
i ncldid& ererhesat t hF Sardiarto FRTd &6 ﬁ’lsle oi?é’gé‘ r@tl%wﬂ]: ed?- In

The yser ;$eke6isa ongrehiihbgse retd clsagdef i potinnSusrd two
the selected reticle is used by the S|ght 10 unti | the

userrsdiedénsda B Fereent rePPEI elflef FRF LI BREIDG i fovn 2t

nor gy, %B%r athQRn the Rrecessi R wactd oncrdsHAaReS rdtecle.
selected reticle, and digitally superinposes it on

i rragfé@t hathek| | pirdefdaect orehECky spisay 2119taR9p% gORgitary

. F18 A8t G 81R04:205. 038 DRRD SHPeEhAPQSRMtoMéhas the
|rrage in a manner so that the reticle is centered on

t he 'MISpPaF"1tFtitmvever, as discussed in nore detail )
later, ”}%r addition, electronic definitions of two custom

reticles can be downloaded to the memory card 46 of the
sight 10 through the USB connector 146. These custom
reticles are referred to as “"CUSTOM1" and "CUSTOM2", and
can have almost any configuration desired by a user. In
particular, a reticle with virtually any desired
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
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 deﬁinitions, and
the selected reticle is used by the sight 10 until the
user selects a different reticle definition. During
normal operation, the processing section 106 takes the

selected reticle, and digitally superimposes it on images



are nodes where the position of the reticle on the
di splay 117, and thus the position of the reticle

wonalcabénse to the i mage of the scene 101, may beTwlt®en197s2
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froma centered position. A s shown in FIGURE 5 , the
di splay 117 provi des sone additional information in
the normal operational node. % Sthis regard, the |ower
| ef.t corner of the display 117 includes a w ndage or
azi muth adj ustnent value 211, which is a positive or

negathak wahbeberéﬁﬁéséﬁchg aistdyzobtZal off SBIGHE 5, the

the ES%#EL@ 2L 20 rfarso & 1Y %&% %écﬁmgﬁnfhgrma e, in a
"zeroe condi tion, scussg F Simlarly, The

| owemannght sooraiat otfhet heem@pﬁb ayslrentrrkdden aphe display

el eV?EHO” %w@b&?h ad| ﬁ%%ggeaawema}g dlé’@é%f hSclr, there

positive or negat ve nu represen Ing a vertil ca
of f sereo roddse wéeml N1 p2e5tioomafi sthri treficle on the

a"Qg"enﬂagallf?ro C%ﬂﬂ tiof, a% éﬁﬂ?s%g I@%gr retlcle

During R oper a |on no al adj ust nme
have rbéenivedeof thmm t:htagézeasﬁ)edhe cendnéi aQl,t may be offset
mﬁndgge and eIevat on agLustnent val ues di spl ayed at
211 AAE™23 2°H 9% SalR®hE %8t 0. The upper right corner
of the diaplayovrd 7imaBIGURREALS, ert;hec Iﬁm@eayndnaap@bvid6$ some

whi ch s divided into f whi ch
{0 | ABPEALRT he  BEATERGIOH net AT Per 1@aMro. Jaerq onal mode.

partitaukais wegsrd heclbatlevdred efite deewerabl fchuedlsplay 117

segnent f the ba tery char, ndi cator 213
i OhETGRESTS THET5E Pire SBATEEP | B85 RSty e 211, which

progressiavel yodlitsichar gefl, hbgativdernehbdhe seghefdrring a

ofthe battery charge indicator 213 which_are

hlgh Pﬁﬁ?%ﬁFal offset of the reticle 201-205 from an 1n1t1al
alignment or "zeroed" 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 offsetlof the reticle 201-205 from its initial
alignment or ‘“zeroced" condition, as discussed later.
During normal operation, if no alignment adjustments have
been made from the "zeroed" condition, the windage and
elevation adjustment values displayed at 211 and 212 will
each be zero.

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

progressively discharged, the number of the segments of



wi || progressively decrease. The upper |eft corner of
the display 117 presents a count indicator 214, which
wormbabssssot 0 t he fact that the processing sect iPT/Ui2605/019782

can store single inmages and/or short video clips in

the renovabl e nenory card 46, as discussed |ater. The
count indicator 214 is an indication of how many

addi tional inmages or video clips; can be stored in the
space which remai ns available for storing inages

wthin the nenory card 46, at currently selected_. , |
r esoltite OPRtEFFYC OTRYESs | TR ST ngel { wHRLHP apge highlighted

d!Scwﬁﬁqdfkég§égsivém@edb@?eﬁ@@t?r portion of the
di splay 117 has a capture node indicator 215, and a

resol uti ofhendbeeX oke Py eeomry @t Howe avndildaPgFsents 2

215 |04 Gateni WBLCh 94! WOneaR! VEeaPBEICEs | BREUEEERt ¥ar che
in effect. Tn particular, a user can sel ect whether a
5 specificedseveat spidtionauk®s t Ransisfere1osirgla ofgages and/or

the r%qwty &ac{e% 4@1133essi ngl € pieMageovah18 MOtryV d8% 46, as

. [
clip At” cont al ns veral successive imges. If the
user diasusekdct édtehe vi d8becl icounbde indheatehe 214 1is an

i ndi catar 215 reads VI D! Lw.se; t Ladica 11
215 rgdds > e .C’%T%é’wugegflyhgsda?ﬁ\gogg%na%ﬁ??t% bEaN3heo, clips
whi cheanf Bewostesal uthohbewisiphcbe widet frsmagnsr éyailable for

i mages_ or, video clips...l.f the u I e hig :
101 esol ThFGRY 8T Che i i cat of %%O%a%}iH%ERE * %ﬁrently

each sdinglted negelorivhdeadcldqupiresgécsosesrnsag 92@hpgh are

1440 pj xel s. the other hand, if the user selects

the | %§8?$?6%?)the |

The top center portion of the display 117 has a
| capture mode indicator 215, and a resolution'indicatbr
15 216. The capture mode indicator 215 indicateé 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 several

20 successive images. If the user has selected the wvideo

clip mode, then the indicator 215 reads "VID".
Otherwise, the indicator 215 reads "IMG".

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 1920 by 1440 pixels. On the

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

indicator 216 reads "LO RES", and each single image or

30 video clip image contains 640 by 460 pixels.

Alternatively, it would be possible to use different



i ndicator 216 reads "LO RES', and each single inmge or

video clip imge contains 640 by 460 pixels.
wakomwnopasd vel y, it woul d be possible to use  PCT/US2005/019782

di fferentresol uti ons each involving sonme ot her nunber

of pixels, and/or a different nunber of resolution

sel ections. The bottom portion of the display 117 has

a firing pin detection indicator 217. The i ndicator

217 reflects whether or not theasight 10 is currently

enabl ed to detect an event where the firing pin in an

associated rifle strikes a.cartrjdge di.geissesk pixels,

| at eFeSPHRRLAH s22Tbabi 1T 15 1% serﬁ“%l%td—?&t hen the

i ndi gakory 24 ireedent PRinbe X diermmisoduti e $ ekl Tatans -

217 1's blank. The bottom central, port] fy4-hey firing

di spl ay 17T7e aPQet PP e ™ ?%?B’eé)i %ﬁ%@%}gr11218,a%?chlr

di sphgyls GAc¥al Uen t hadi ddwersight. 1@rHes idrdrcenpky 243j ngflects

as the distance to a target or scene_10]1. | CGREYed t
5, th&bleshesr oM DPR (€ r ARGRS i icé?ofuffggﬁggns thaf' °

the displ.ayved nupsid cu@tdleche ifarimgendn Howeser asskeiated

di stance to the target could alternativeh% P8er. When this

pr eseritfde ishrakgs ot AT tdésPfed 2BnPEECUSTTh 48 Far ds.

The cent . POr 1L om, 8y ddhe tdiespkay 3Rdhest@an Anguleads "FP".

errofa&ﬁ%?géggr£%31, The indicator 231 is a circle -

whi clotiteivasger thhaimdrdtesnéent 15 C48%he circle 201

10t the ce %rb%%tgmecEﬁEEQiepggﬂi&@5ofThﬁedbaBpﬂeY ol7 also
the indi cator 1 1s increased and decrease

N
r espansd udesi r# orards ol keI Fed ¥ ont'th rgfgpb@ % gyvatue
In partigul %EﬁhEh§opIQC@E¥¥éHll okiag -497cweniigrsce to a

lehlel Otthi‘?guett oofr sceen:aatlglgyrgn6;1GU ]gl é:'al tl:l%/e’ l_tehtetel'lrsq'rlvl" in_-t:he
range indicator 218 means that the displayed numeric
15 value ié in meters. However, the distance to the target
could alternatively be p;esented 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 diametex 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 gyxo 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 1o movement thereof transverse to the



aimng the firearmand attenpting to keep the reti
cle
center 201 accurately centered on a portion of the

weecasmodi®d which is considered to be a target.p¢T/ustes019782
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of tdisgfliayeahm andickemt 38¥sNitS &n137EF
- Converse

user happens to be holding the firearmvery steady,
the rate gyro 67 will detect little or no angular
notion of the sight 10 and the firearm or in other

words little or no novement thereof transverse t
( o theb
019782 25 centerline of the ogﬁective | ens section 16.

Consequent |y, the processing section 107 -will present
the JdoRdicat Qs 23dr as thei r alg esttivel at ilesky ssgFFion  16.

dianeter, in order to indicate { Rat

S eeriepiye v SeParSThE et L G A pigens ene

Do B L B O e (o r oatm oty her i AL 1.
_ i cultyhaol ding the firearm .

gyr a6 7ovdey H@té&@lfﬁEggFgaﬁgFad%@?ﬁzkggggﬁgﬁ$gﬁ{fg§%m e

movermEn, of1LRsyEly eacmanklsi ghild Conseguerlertedhgarget.

processi'ng section 107 will displ; he i ndi 231
Wit IPra Ehegerthgirand ., ﬂﬁer@%?ﬁ%f\éggtf%b%%ﬁg? ?Ldel%%JlCUIty'
ret 'uyggajt%eiﬁgmc%@ 207 c b Sm NGt e 018 N thel htan dihe tear gatl lasletect

_ as would be desirable. In the djsgcl
enbadiemmreatehedearrrye s MR 2di RREEBPPGT Ot NS “Fkearn ana

i ndi cat.qr 231§ (o]} ¥ ; : :

Q. 23k dr86ABhE DHOUS hel Hrdi@Ssivar dSsctdion 107 will

projFé§5|ve'|n€k§§se i%ythe gngant oflg%gulgi ég;engﬁ}WIb
ereby

( ! : - Pn gF 8TV
| ncrea 'eciathngh%hglta%E_e‘EeQici@ecéﬁ@éﬁaé@lf £3Iot being held

Y, progressi ve decrease in_the amunt _of
angubmrtinoverget af a¢rudatedar At angus? ghft qﬁﬁﬁﬂaEQEFn-a

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 zoom effect. In particular,

pressing one portion will increase the zoom factor, and



progressive decrease in the diameter of the indicator
231. The user will thus endeavor to squeeze the

wotoisgpgerso of the firearmat a point in tine whearilse0s/019782
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reticle center 201 is centered on the target, and when
the indicator 231 has a relatively snmall dianeter to
indicate that the firearmis currently being held very
steady. During the normal operatd onal node, pressing
the portions 88 or 89 (FIGURE 3 ) of the four-way

switch 82 .wil n C e [ ness of
t he rseﬁlszﬁ/1 &91? <F %333%%%% S??nayg X3 sneogcrhﬁ zoom” factor.
oper dtr onad dnsatépspdesabn@méra: [pdrie or®mB6 sorcdBit inuous, and

(FIGURE3 tchg 2 will duce a
zoom%EF¥ ¢ ngeI A rp?g}t u?%rxxpwéggl wﬁglﬁloraﬁ% AORCEYeLly be
I ncreaseibhe zeomdset of , ridpoasshagus hezeddherwith several
portlon will decrease the zoom f In t

S di sclDeEd SERobAT Tt 2 eSS A e
range fromel Kxbmaﬂzxad babod, WHY dinftldeerdleic¥ely 108 has more
possi bl e to use a non-_conti nuous zoom w th sever al

di scPetELFevElR &RE/ 1R other zoBRfRarde Adght 10 is

expl dpredrahgver hheobibgeci®t est ofx 102 NAs i 8 s extracted
pi xel s than the display 117. Wen the sight 10 is

bper 4ioHg 36 a 1788 PACCEEhIbYENS PHHES GIFGestor 102, with

extract gdzé r on egch RO Pr pduUEed. by ©Hesi fRERion is then
detector (102, with a Size of 640 by 480 pixéels. This

por t |déﬁP|1§YFﬁeﬁndF§%I 898K oRtIHEYc ol ok MisHl @pchipixel from,
VMt*1e%%C@xﬁ&é%ke&fBB}ED@heﬁéfﬁaﬂﬁaﬁﬂ§a1df¥&cQ§yngn a one-to-

mapped directly on a one-toon€ basi's to a respective
pi xelongf bpRés di et 3L SPEZL ivRenitdie Sfodhef déspray st -

I X, the r%@ﬁ”ﬁh&%o&éxlfs%%tié' Ly tgkesran L¥bh8eter 112
i mge fromthe I mage detector
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
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 essentially
takes an image from the image detector 102, extracts a
portion having a size of about 1920 pixels by 1440
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
corresponding pixel of the display 117. As still another
example, when the zoom factor is at 2X, the reformatter

111 essentially takes an image from the image detector



102, divides the pixels of that inmage into nutually

excl usi ve groups which each have 16 pixels arranged in
woaodb/doy1sd f or mat, averages or interpolates thectfs2005019782

pi xel s of each group into a single cal cul ated pi xel

and then maps each of the calculated pixels to a

respective correspondi ng pi xel of the display 117.

Simlarly, when the zoom factor2irs at 3X, the

reformatter 111 essentially takes an inmage fromthe

i mage tector , extr a .t Lon, havi_ng Si
of abaﬁa ’1@%%‘%%% $ b%o?gglénpih%gﬁ&é? S?V%‘\é‘ez% tﬁg #Hour 1280
pi xel pigéls hbg peot porelsnt odimides | yheexwlxmsis/eofr tups center

whi ch _each have 9 pixel.s arranged in_a by 3. f.ormat

aver afBEC b7 i 't p‘g‘fta"faeéyt ﬁéccggﬁﬁgl gr%\?pséa‘é'ﬁlﬁl? ofip  have 4

into giskngl eaepdridaat eah piaxel2, agd heforaps,eaekepfges or

the cal cul ated pixels to a respeg i ve corresponding .
P B0 o sinane

%i xel BFeFRRIHiSHI &Y 117 PIAS SOt heF OB

when thecgogiad agiosl ) sand 2Xent Repeefeardmté®r tidl calculated
essentially takes an inage fromthe inmage.detectorl102, ,
ext r aBt¥e45pof?i of hESFRT &G zé:o(fFeﬁBSggl&%%pb?‘?( | °f the

by 96@iBpx&}si1divides the pixels of this center '
portion into nutually exclusive groups which each have

4 pixels affabRddisfipsedpmpofdrnR, theragel prom 1X to 4X

1d nterpal abgs; hud. pPinals AneAthedz0uR ifAt@c2 $ENBEEween 1X
cal cul ated pi xel, and then maps each of the cal cul at ed

pi xel nflo %1 Sapetaa™ 2k orPEsdndity BEXETeRS 3Khgnd 4X, the
di spl ¥ rllfarddy the dinglsosedoepbodbi®ity ddie 1290t an image

fromI X to 4X is continuous. Thus, when the zoom
fact ofrPy beewderersemntO2X, 25kt YWRah RS FRtegpolates and

betmeﬁ@pgxt%@dp@§elgh%f 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 between discrete zoom levels,
such as the four discrete zoom levels of 1X, 2X, 3X and

20 4X.

During the normal operational mode, if 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 is 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. dn. the right side of the display, within
each group of options, the currently selected option is

highlighted.



refornatter 111 takes a correspondin orti

i mage fromthe detector 102, agd theg Srohbg? of an

wo pdssnpabat es and maps the pixels of this portPOTVUSIINE019782
the pixels of the display 117 in a manner anal ogous to
that discussed above. Al though the zoomin the
di scl osed enbodi nent i s continuous, it would

alternatively be possible for the zoom f
_ nfactor to be
noved between di screte zoon1|ev§|s, such as the four

di screte zoomlevels of |IX, 2X 3X and 4X i
! ) ) . Dur
nor mal opet athenaknwodedej f thie UsEdr ﬁ?r”es%“e%"]tllwgg’ﬂ%h the

button 81 (FIGJRE 3 ) the sight 104w i
) . Qi | bge b
mode™erW (F7ES 8% i 7 orw%tion of the t?ée”@ﬁimﬁhfﬁmay Y

rFleCiUBEegsmg Lemvad freonpatte i il oy 19078 aprrjien 87 of the
pl aced with a nenuy, - - ;
FI CLRESE o ne 1 GURE s (T IERE] o ¢ Srde s The aropl oy oooes
5 117 pegsentsiéisionl nennigbléghteds, anbf orfdef gbddgnted
jiglen sel ectlons 5> highligh %d ﬁﬁpj&kghf' jde OfetB€er can
di spls@yeSRdRR VaFi GBS THBY ni"8SPBI & “opti ons or' nost of
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Scr oLﬁndt hrypughs ihe gieAdgs eliact imone amrohgh| ghessi gptdpns as
the displ ay b{&ressing either the portion 86 or the
10port i QHBEEP L hRI fAUfr: Way switch 82 (FIGURE 3 ) , and

}Pet trt]urlr_eri;talc;tl $8| aGlee thdfn ssi’lcedbhen showhi ghl itglet d@ft side
a8 e highlighted selection Egs ogti ns_shown tQ.Lts - '
ri ghtof t REGERfer 6 ctil 5cPer| PEhrodgh ?ﬁ%sénog?lons by The
pressff&%éﬂﬁgﬁﬁ ddl@ction is "RECORD MODE", which permits the
user to select whether a specified event will cause éhe
.15 sight 10 to store either a single image, or a video clip.
These options are "IMAGE" or nVIDEO" in FIGURE 6, and the
selected option will‘ be reflected in the capture mode
indicator 215 of FIGURE 5 as "IMG" or "YyID".

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 FIGURE 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 or
video clip that is stored in the memory card 46; which in

30 turn affects the amount of memory space required to store
that image or video clip. The sight 10 uses compression

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



portion 88 or the portion 89 of the four-way sw tch

82, and the highlighting will nove through these
woapbd/®esas this scrolling occurs. Each of thecrase005/019782

sel ections shown on the left side of FIGURE 6 will now

be discussed in nore detail. The first nmenu sel ection
is "RECORD MODE" , which permts the user to sel ect
whet her a specified event will cause the sight 10 to

store either a single image, or 2 video clip. These
options are "I MAGE" or "VIDEO' in FI GQURE 6 , and the

sel ected option W r ef edin the captu e
i ndi c&’F&F‘ugigt is F‘?@%&‘% a?l fﬁ °"-° L%upc Eexr)er‘g Group

second greny . Sel gt | oo EhGUREGURE ssthetheREG@aD can select
RESCLUTI ON'. As dj scussed ab% raa user
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a hi ghriie$ol sitd O-e@beat b O¥l ¥ esoluthead Wi chuare theep", and
respect-lve options of "HI" and "LOW in FIGURE 6 . The
Zel ect"@®Wiption will be reflected in the resol ution

indicator 246 QbxFl GRE Bedscttbn RES' rotuRt Cs RES" thEhe RECORD
third menu selection in FIGURE 6 i s "COVWRESSI ON' .-

This RATGREE! heSUSE 108 - sel EBE St HPGRBUnPeHFits the user to

conpr essier Lhatnwtlbr oapld edrkenedghsbiB@Edrreticle will
video clip that is stored in the menory card 46, which

in tuhe atrekided her aRBURECS THEHDORCED R Seqifiderl Pp Video
1§tored il%t | mege Up t\ﬁ'o‘#x%o Lhd Pryg8e Sin@htvld UsSests the user

conpression techni ques of a type known in the art
such ﬁltei¢<§§erﬂ16ﬁm geltert e t%lgéient’lbhobeg%%%}ﬁied with the

Expert ARES on , AS ISEWOML; | D&l R bt s tﬁ@" US@hen the

can se ct between opt| ons of high, medium and | ow
corrpr esdiigie will be omitted from the saved information.

The next menu selection is "FIRING PIN DETECTION"

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. If
A 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 "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



}{Vhl ch are respectively indicated by "H", "MED', and

LOW. The next nenu selection in FIGURE 6 is the

w0 BECORISRETI CLE" sel ection. This option pernm PET/URB®05/019782
user to select whether or not the currently selected
reticle will be included or onmitted fromeach saved
i mage or video clip. The options are "YES" and "NO'.
If the user selects "YES', thengthe reticle will be
included with the saved information. If the user
sel ects "NO', then the reticle will be omtted fr
the savedai nfigraket | JR9eThe AEETNEIRY 98 etl| dﬂ‘aﬁg Br video
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in the remaining storage space at the currently selected

15 resolution and compression.

If the "FIRING 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 not
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 is turnéd on, the sight 10
continuously looks for certain typesv 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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or video clip, the processing section 106 '

count indicator 214 presenteg on the displgsjgigs the
(FIGURE 5 ) . In particular, if a single imge is
stored while in the "I MAGE" nwde, then the count
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t he Wﬁéﬂ&%%#ﬁj]gr ﬁgﬁﬁﬁggﬁggtﬁgﬁngﬁﬂubﬁl&hethsememncle is
flashing, the sight 10 will automatically stop- flashing
the reticle and will remain in the on state, rather than
transitioning to the standby state.

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

- The next menu selection in FIGURE 6 is the "WIDEO
OUT FORMAT" menu selection. This selection allows. the
user to specify whether video information which the sight
10 outputs through the connector 148 will be in “NTSC"
format or "PAL" format.

The next menu selection 1is "AUTOMATIC BALLISTIC
COMPENSATION", which determines whether or not this
feature is enabled. In particular, the user selects
"YES" to enable this feature, or selects "NO" to disable

this feature. The operation of the automatic ballistic



The next menu selection in FIGJRE 6 is the "AUTO
STANDBY" nmenu sel ection. The user can set this feature

wotamemesdpt her "ON' or "OFF" . When this featupPeTius2005/019782

turned on, and when the si3ght 10 is turned on, the

sight 10 continuously |ooks for certain types of

activity, including manual activation of any sw-tch,

or any output fromcertain sensors that is above a
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shown in FIGURE 7 is superimposed on the iwmage 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
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 6.

Alternatively, and still referring to FIGURE 7, the
user can also use the four-way switch 82 to highlight the
optibn "Zéro Elevation and Windage" in the top center of
the disblay. The user can then press the MENU button 81,
which will cauée the display to switch from the screen of
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.



into or out of the power- saving standby node. The

next menu selection in FIGURE 6 is the "VIDEO QUT
woaRMbIe189reNU sel ection. This sel ection all owsp¢hes2se19782

to specify whether video information which the sight

10 outputs through the connector 148 will b e in

1INTSC" format or 11 PAL'1 fggmat.. The next nenu

sel ection is "AUTOVATI C BALLI STI C COVPENSATI ON', whi ch

determ nes whether or not this feature is. .enabled. In
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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 their prior values. On the other hand,
selecting “YES" will save the adjustments made in the
screen of FIGURE 8 as the new windage and elevation
ngero" 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 wmenu sebtion is the "REVIEW" selection. = The user
can use this selection to review the images oY video

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



detector 102. The user can use the four-way swtch 82
to switch the highlighting fromthe current-sel ected
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that reticle will be displayed. If the user then
presses the "MENU' button 81, the currently-sel ected
reticle wll beconme the selectied reticle, and the

sight 10 will return to the nenu screen of FIGURE 6 .
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sho ammatically in FIGURE 8 , and which is used
U%fgg(/ati on and wi ndage offsets for the

cur rent | gesahaeiedd eticire |9) paf tiddaAlrarPr €5S5RGed eiles
portion 88 or the portion 89 of the four-way switch 82
wi | Y"lﬁlbvemtaﬁgspo%ﬂ iOriser FhEPT et itOPB | B¢ wdYW -y léustrated

ri gphyesdll ynbn t@ldd 0Bat @t heimagg u-asephed N bhgp1ay.
d|s lay 117, in order to adjust for w ndage, the
Bﬁ?e’a“fl%ve%ﬁt Pgeg Phditd® edesh ﬁ@éf%mé*m eftill Dbe

cor pees@fcdde saiReendidd |AT Ithe rafl%ﬁihpglﬁbe ng Eheﬂcated
86 or the portign 87 of the four-way switch
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adj ustment. The ampunt of the el evation adj ust ment
i ndiBERAPY nExaRe |Fnerhe ivisieopsripomiot bhedsepbemedAt The

thenQ@étefn eﬂetbssé%ﬁ(ﬂ id endiabeln "BRESSMENLIQ of the
ZERO'" 1s always high
display. If there 1s more than one saved file, then the

trianglar icons 253 and 254 will be presented on opposite
sides of the file name, 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
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 81, an options menu is overlaid on the
image 251, as shown diagrammatically in FIGURE 10. The
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
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



Pressing the MENU button 81 (FIGURE 3 ) will result in
a not-illustrated confirmation request of "Zero
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will discard the wi ndage and el evati on adj ustnents
made in the screen of FIGURE 8 , and | eave the w ndage
and el evation adjustnent at their prior values.  On the

ot her hand, selecting " YES" will save the adj ust nent s
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sel ect edrivé ndage a@dleheyﬁt the wddseis. rikefrey r1iongs "DELETE
again to the menu wn in FIGURE 6 , the next nen
sectPRRENS PHEE"REVI %W BBFBLET ore HFuds d@&ﬁtﬁséhe file
t hi o€l BCINPHO difeaW tRQgkNMBEEesiQtoVEUER. Cl EBSthe user

whi ch_ have been stored in_the mam)ri: card 46 of
theé?b‘ﬁ‘ftﬁothiﬁ SEFEPEUI élhe i$ighte Qemidedl é?ﬁ@etnﬁe on the

" REYL EM aysel £ELd oo haeR apEaS $eSmbhe 2 M Eﬁétgser to

81, the nmenu of FIGURE 6 will be rep aced Wit
i aGENEH BB A28 ctéen, CHISH | 51 5howA dﬁoagia%m%tlleéaﬂl y The

in EtGURE, § WlB@f ehEh NGet O &I %Efi?le if Eﬂsr 8818 cBAfirms
saved files with imges or video clips, then the

not FRRE Ukt rigt &@ Phr 85é°t9®: | nages Saved” will appear
on the df}§ep| 2¥na O RRNWCSSont NG 1 PRYE (R NS | 83EURAVEY s

fll?Dgié%E gLL IMAGES" . If the user 'selects this option,
the sightA 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  circuitry 156 to determine the current 1location of
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presented in the center of the display 117, as
i ndi cated diagrammatically at 251. If the |ast saved

wo bos/0gc18d ai ns a video clip rather than a si ngbPeTusRYEN19782

then the first image or frame of the video clip wll
be di spl ayed. The nane of the last file is shown in

the top center of the displaysygIf there is nore than
one saved file, then the trianglar icons 253 and 254

wi Il be presented on opposite sides of the fil e name
' OrticraNs | TR TalS AT IORE St (6N S8 Pand BY gront 10

the fourcyay syid&heB2oganihe usadiagrolly sueacess t
t hr 6ug tﬁ% ff?%s in either a for%arg or reverselsﬂnwﬂma ©

dih recttiiom of |sobel MaPRESSE VENSF FORIOPTRONGETHh i 46 ©f
t he_bottom.of, th c @9 - hgnu
pregg%séﬁéﬁ§ &gﬁuggét$g§f8ﬁ§p%3% optfoﬁ? h&ﬁg ?2 SRl map to
overhai chton thee dumrgat23Pcasdoshedn tiragightatiocal IFris 18
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MENU button 81 | r t i abl Lah a
pptpga_qué?##%%§;e§p ﬁéﬂ ?gé?@éﬁéﬁgtga PL%@"FgmkﬁghSIght 10
i Mediahgth tHeetannnectbe $4gh{FIEIRD 4ilt.s AdenwkEer can press

OeeiEh Gh Tder VLG LREag s B Lissaate o e
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clip conpéeswsing hexsiight ¢l WiduREet N tohe hefswakenmenu
8]]: E:quERE}gréhfgcg:&xgol'lcqzﬁ%al gALqﬂ'splsgi/ect:pleor]: .i rstrﬂenatgseer can
download into the memory card 46 through the connector
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 attract 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 sigﬁt 10 will replace the menu of FIGURE 6 with a
not-illustrated menu that 1lists 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



The third option in the nmenu of FIGJURE 10 is "DELETE
CURRENT | MAGE". This permts the user to delete the
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the user selects this option, the sight 10 wi ||

present on the display 117 a not -illustrated pronpt,
asking the user to confirmthad? the current file is to

be deleted. The sight 10 will then delete the file if

t hepaiser o idaie tdudtl idnd sréuhe €el ehedsidhe fibnalo its
selection in the ‘rrengf of FIGURE 10 js "DELETE ALL

| MaEESRal | fORGTREI0BA I seMBEEs t Af's BPtFhn, tife Sigptavio 117

W brpgasant 0nskheei sk aycdd 7 @t idhlowsit r ahedricure 5.
pronpt, asking the user to confirmthat all saved
fi| EBergaftey bewhereY¥d. thife $FPGKt RYESHSY (H&n ERNBt LALL

al | peucdh T 84 espidurdIes USeEnL 0P +&E hNa)i difleY Hef diQnt 10
be.del eted. Wien the user selects either of the |ast :
t wouept i 6RS iskreeker néfu 6 YRR 1bhe apddiegsPyndseLt the

of whethan fheuserqdess. ¥aidoes not actual Iy delete

one or nore files, the sight 10 wll return the user
to the % emBnbiorAGURPO%e, shewafg ehe heeleheiensrént the

i megeni T ide wagrpgkedeleted, Oraﬂge NeXiradircabl garristic
i mage whi ch has not been deleted. Referring again to
FI COREPENSATION 'negelavbidmbl e sBliect ifeatiumet hean also be

il e nuw j s ! ".sel a th
el SHAR T4 Sebi8na G, Ko e S8 0el! | [oberore
" VEpkBldintirgn 8hist h€esitglie 1Gnw Kdetasé, i nEomenat bankground
r.ecleriléled t.hr ough the GPS ahntenna 28 and the GPS

ci rcul Wa 6 {6 determ ne the current |ocation ofthe -

si ght 10rten tiejsurdhrgceonfat baléart br Tdhex ghtojedtile is
determihed by the laws of motion. A bullet exits the
barrel of a firearm along t;he bore 1line, 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 gravi_ty, wind and drag.

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 a wvacuum,
however, air produces drag forces that slow both the

horizontal and vertical components of the velocity of the
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wi Il then present on the display 117 an appropriate
portion of sone map data stored in the nenory card 46

wobomshes1se ght 10, and will superinpose an i conPOIVUBHNI05/019782

map to indicate the current |ocation of the sight 10.
This is carried out using techniques which are known

in the art of GPS devices. Thg map data used for this
GfStLuncplgn can be downl oaded into the nenory card 46

0 e sight 10 through.the connector ,146 F

. TW@1@§er éﬁntBFe¥§ggﬁé XEREF B ToH §%ef§(eX|t tﬁ%é%ease

V\hl T (ii% @QQergf Uf Didrx trhededr BBl repeh ad | @inedn mmechge i nThe

e display 117 presents a _scre f ot

Showamoen’ FRERRE Bie RETEHE g THARPRE | SF CLRE (P0R fge ©°
f'gﬁ%NqQQU Sei B | Ay des thdh "CANE Milierzel efid orajEHwrory
us can“downl oad into the menmory card 46 through the
Cﬁrﬁé¢m:rbmlﬁebne or nore files, which each contain
| T or maty Q §eHB££‘9d@'E‘ A Snd, cH |fore
respect|6%qg%§§aF sound of % type connogiiygﬁgﬁ%izg :s >
gane lpallet. akp dometeadtif eHANSeFaythBTESERTRRHERNS | the
one t%/ %eOfof Q#xgakahll§é‘§h Q?daaﬂatﬂrrig:t@iéw al&ﬂgcﬁhé\ﬂ dlrface
tend't'sat trac er animals of the sane type.
ot hef tdasemlltelm s Whysbef@r%%r?dfem&"ﬁ@eBQeﬁﬁeO?y%emH‘fber of
anl such f h e

e s i e Cle
pr edi@diﬂrt}of dhe fhest emycp!eantlf @mow@rresel ect §hprges  in

_ theﬁe"ﬁﬁ %&S?ng‘tﬁégﬁféﬂ !% Ellgcjggnge’ ﬁ‘@ddens1ty

he sight 1
r epbac e HeheateaspiodreFl GURE Gsnmrtdlatré neadlevestt ré?’é@lltlons:

menu that  |i
which 1in %El%‘ne%%t}l Oaffttec% 9AE 8%4} forces exerted on a

bullet. For example( the density of the atmosphere 1is
lower at higher temperatures, causing a decrease in drag.
As another example, the density of the atmosphere 1is
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- facto:é at
standard sea-level atmospheric conditions. Mathematical
models have Dbeen developed that predict velocity
retardation for the stahdard bullet from factors due to
drag. Ammunition manufacturers test their bullets, and
publish balllSth coeff1c1ents that relate the velocity
retardation of their bullets to that of- standard bullets.
Computer programs have been developed that predictwthe
trajectory of a bullet based on various factors, such as
the initial muzzle velocity, the ballistic coefficient,

gravity, and prevailing environmental conditions such as



files that the user has downl oaded into the sight 10.
The user can then use the four-way switch 82 to scroll
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press the MENU button 81 in order to select

thisparticular gane call and return to the sight 10 to
its normal operational node, in which the display 117
presents a screen of the type =hown in FIGURE 5 .
'tl)'h;etreaftsir,“:\l/\hcfjnever' t he user presses the GAME CALL

ut t on RE 3 . . e .

10 lYSl@é"t%e%ﬁé’éGk'ert g8 gﬁwﬁ%&g%\ﬂu‘%{w !N o chegible of

t 0 produce t o sound of

‘the Lugs@Ridne selenbad game tal bapAbe oAt ireré@rabpY e these

one of the selections in the ny _of [

" AUTCIVET] efsﬁi%cg%ﬁéléﬁﬂpéﬁsﬁﬁaﬁrg é’%?ﬁ%ﬁg i ioé&efmm ®
f eatpysrg cangd &o he refdnaedet caseautieddyi c@mpdi niSquare
adj ustment. Before explaining this feature in det ai |
soneEEBEIRGEE8RdOF rﬁ‘?i’rstféir’i'oﬁeggsappropri ate. The ,

traj ectony Of; dJuyddset agsveot heneprdijsedbisked isifle sight 10
determ ned by the laws of motion. A.bullet exits.t :
bar rigiclordes f ivazaoweal GIRFSRE bofE I n WA a Mz gron

vel ogi{ M MR choi Hudeter ningddyriiast or sThechwiasl sensor 31
characteristics of the rifle and char cteristicsg

AR [ ; f
zthfpmrlgdﬂ%g@.fométh%r%%ﬁ%ﬁ@lgi ESeORIZEERF PR AR Beed ©f
I nc 908 irschy a8, t he ot of i t id
cart%l%gge.&c@ce ltr%g buﬁ l et has left the%, rmov% =
ext eimEdredricns Y4ERTHEE OFhY heeBEET ePicdnt Haugk the Tifle

Chf’i”%éut;” Lhe tﬁ@f@&éaw ofxddhe bund etssnddd ghé2 Theovides
primary forces that i nfluence the bullet are gravjt
Wi ndiaficknhtagen about ambient barometric pressure, Lhd sensor
63 provides information about ambient temperature énd
ﬁumidity; 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 speéific to the
particular bullets and rifle that are being used by the
user. Alternatively, however, it would be possible for
the sight 10 to include certain standard data, and to
permit the user to use a variation of the above-described
menuing system to select coefficient information from
among two or more types of pullets. 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



In a vacuum when a bullet is fired horizontally, the
hori zontal velocity conponent encounters no resistance
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gravity will cause the bullet to drop vertically, with
the overall effect that the bullet follows a

wel | - known parabolic path. Ox&i de a vacuum however,
air produces drag forces that slow both the horizontal

a“dlt‘éefHefnak?,conp\%en&ﬁs@f {he velagidaah thehuhl ete  is
As the velocity decreases, there is an increase in the

t i neirgent Ly ghecerssider fronw ¢heh vargpyendt bfgrentTHrensors of
| onger flight tinme allows a further degree of drop due :
toq:glrea\7°’illgy.g {L/\Cv)hd forces can also influence the

traj ect whgnoknyheipbt| és. fErsusimogntadnone aget fiilregam, it

drag, .the drag, f.orces ullet are-
di f esrteng%s i tﬁ?ég uragﬂaggxte”l%ngkgn t:?’hee g%’??éalg% of %t heat @
buldwatletand 1ai rpfediceilgn salrake tshetstgdtacat ok tkmewn range

bul I et. These .forces ar.e .dependent .on _a_nunber of

f acttis, tg?]clalﬂlilﬁa e U gfss Spé éﬁaegeloonci 56 g 9et
t herrdengist yoehal by andimesiti saiedosphengh Lhamgesl iprocess of
tenperature, pressure or hum'ﬂ;rty wi || change thhe

derfi A} 6Pt FETRE mospREr EXFFBNT st AP sy |t °ne °F
conﬂj'txtédma,le\ﬁ/gi lemlh bntbugétcwi?ﬁfﬁﬁtathﬁom agi tHTees away,
exerted on a bullet. For exa , the density of the

at meSHTEL | §PF ot eat h?%hégpltcg’wp'é{}%t ﬂ?@,e%auﬁﬁg‘% the
decrfare iat dbagtidss anoiddr feamRhe, 1bbet demsat ywitfch the
t he atnosphere is higher at higher bar%metri,c :

pr R FHESs WaSaisiMg9an ainﬁcrté’ﬁé"egﬁqwﬁﬂ:agt. eripd tgnment of the
coeffdiyl et Q1 dr88 88 tHACELPBageh Duldehanner 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.

Once a pre-existing sight has been aligned oY
"zeroed" in this manner for the known range, a person who
thereafter uses the firearm _ and sight must 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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vel ocity has been determ ned experinentally for
standard bullets with respect to different form

woaalkopasat st andard sea-| evel atnospheric cONBCTUSTBS/019782

Mat hemat i cal nodel s have been devel oped that predict
velocity retardation for the standard bullet from
factors due to drag. Ammuniti manuf acturers test

their bullets, and publish balftistic coefficients that
relate the velocity retardation of their bullets to

gha{ol o@igi ?Egt@a dabtaldamatj&rflmdjexstprw ansldtdve rasition
evel ope at predict the trajectory_o bul | ;
basefl ore vEgiisis £REt 6P, Sgﬁgﬁj as Pﬁés?{‘ﬁ I a nﬁiezl%ls'play

vel peitye thacbaliest ithecogfdd ctemtersgrahét yetante on the

prevail ling environpental conditions _sych asw nd
th target
t%)ae xa\rﬂ\rﬁp?e of a

presaxgest . t ERpeAdPe &7 hbini Frey” &
sof [ \ar 8, or 995 amthat ol s eapaltlee ofo peakorimiyngritesesually

types of calculations is the pro d "L f
a Daskempwhie rpﬁfsseévéﬂeameélegﬁnﬁli%ﬁgg??? orpwhe ' Patget

Square %Et ggggin?@s f HoWptRsacdexas. dhediveaussed ambient
above, the "di'sc osed rifle sight 10 includes various
sensondiwkemwh provide information relevant to bull et

trajectogies. .The,pind ééﬂ%@@ 3lyprovindes bpaf arikatiserd in
regar di n%or?%e%i réction an sSeevé of ;lny prevaigi'ng.
Wi ndrdthetbi Eacsbifsde 6N prowFasanipngr fht gy the Sight 10

regarding. fhe d fo t bt 10kt {be donple@sabosh tiden thi
di fFSPen‘?féaac:ts, S?E‘g‘ﬁas%ncsm 562 p? ovi desfp.i nf or nat i on b

abodtaambeent basbhetrier pies’ihsy YIElS AILGMaE3C aimpoint

provides | nformat ahaqut,; apbpent s S GRRErAldd @ n@n@utomat
hunPdi By =™ aha- tnﬁl‘tel%gﬁgg?i nég?b% p?%vi des i nf or mat iuoﬁma-%c
abowzltheract vahpessme dro fepdurgr get .not enabled. In this

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
reference numeral 302 represents the portion of this
image which 1is 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_éhows 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 is not 200 meters,
but 400 meters. Since the automatic Dballistic

compensation feature is not enabled, if a person using
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In addition, the nmenory 108 of the sight 10 stores
tabl es and/or other ballistic data which are rel evant

wo codslves1eal cul ati on of trajectories. In the di BChosmis019782

enbodi ment, and for sinplicity in explaining the
present invention, it is assuned that the user has
downl oaded tables or other bablistic data which are
specific to the particular bullets and rifle that are

bei ng used by .the user, At at i ' Y i

wotih€ B‘é%@sﬁ%‘Piyf Sren{:ﬁgssﬂgjgt trf}lﬁ%%ei E?ﬁﬁd@ c%}l?% a2

\slg?gg?ygsdgﬁ@,{nhaimkftmuaer mit tihe usdrett ovidde fall short of
iation of the above-described menuing systemto

seltbet taves%i cient information from am)gg %/vvo or nore

L%’ggzsgﬁo@%éﬁéﬁm? Tgeh@r ogamen execudetbrhy tihet with the
Or. I NCl udes equati ons or .ot i i '
of astkmawhct PFelifkich S g‘?ﬁf‘f"‘?h%“ pFS%eLS%%%Ir E IlltegenceThe
calGulat g dbuldat (g ees ovhesods osenders nfor netbonine the

_av_allable to it, including not onl he data st
| Nicus TABRDEFTPHYA TS0 Hﬂ?é@ﬁ?or%‘%’f%ht%i"@hn ts%lre%%' wind

C]E” i%rétclthﬁeCQ%é(i Ao dd oD ttheguar i ane ehd ferentofsemsosgght
of The sight 10. Wen any sight is first nmounted.on .
?_nyanfdl r eairhe | timustvde RATEREAINF -al i gndBPo tHERT  tRIS
I Mhnat Qo hat, & pphhet i%h ! Lbiphegnsehy egibkkena and the
£
target’ at a known range when the aimng reti.,cl(f S
po&nidr@!ded:adﬁltshect angerma The ﬁgrnginﬁama};tlcu ar type of
ac‘igur”ﬁ'e'[gs"é%% tf'lrf?&ég@hé‘cﬁaQP@ pOIRFassedf did alightd 10 will
b { " "For “exanple, a person may shoot one or re .
i gechatﬂitcfllattga ate gggﬁgcw%q;ﬁgﬁggﬁg%apégi a&;aﬁghp,lay the
eticle e t SSigdike .t he
t ar’gfet? |§8a€‘| S o‘?q?pset Irar om the 1ocati opL at whi ch
t he 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 the calibrated range and the actual range.
If the person using the rifle and sight now raises
the outef 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 1is 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



person was aimng, and then adjust the alignnent of
the sight inrelation to the firearmin a manner
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steps is repeated in an iterative manner, until

bullets are striking the target at substantially the

sane | ocation where the persongiks aimng. Once a
pre-existing sight has been aligned or "zeroed" in

this manner for the known range, a person who

t herbulies U%é%P%rﬂ?ﬁqﬁﬂéérﬂpagaesF@ﬁﬂeﬁué@snaR@d the bullet

al | oyagge CE batly ri alhllx and vhsyally f@rwmyaﬁé eﬁa/t@é that

factors that can fer fromthe conditions
exi stkre mnrsqxg qsm;lgu thei ak £ he i yrherighti @@Iegdnng aeed to try

greaESrmgﬁe ﬁéfe&eﬂéﬁﬁﬁéséyﬁétgagkogsr@qu§Qh8Emﬁet i tended'

condrtions t can affect drag. In contrast
"AUWQN%TmeﬁﬁniaQQT(Idﬂ]MMQﬂ$AmBCAﬁaséb9%tl@nChn @%e amblent

menu, } %e%QQQEed’hLH?%§&fht J{£§M|%%S|igﬁq%s to

autona?? USe F'S sensors an s stored
dat atangatccmm:l eigea:aicmjlrm@ ttloe vtisapétyony fwbt chhev teéticle

be f 0 und e ent condlt
and %#% Fﬁﬂ%qxﬁal P% e appP%pP % *adfu s%rﬁ§%ﬁpambunt
needed |nA§r&ndnhamoenbmplaheassqﬁu:hhamIdhetbemson using the

autonati cal |l y adj he relative position of the .
ot BT b g g e tHe L8 AP EEE R PG S frAgRg 1 AEm o
SO thatt whien tfm%l&seandenbegsttha ridvi claegaetheabout the

target, the_ bullet can b ected tQ hit th r get
wi t hoghs IHNATRY PSSt he LoEber al ly 5&%‘]%}%38% yis a

at t eaphgtanidisetvide EROWDHS bhHer @edbi0Bdt Ande 301 under

target, in an attenpt to cqnpensate for the various
anEth%oﬁﬂ¥T9Tﬁﬁ§nces' and showing the portion 302 of thls

image which would be displayed when automatic ballistic
compensation is disabled. 1In FIGURE 14, 321 represents a
bore liﬁe of the rifle, 322 represents the angle o of
- tilt or roll of the riflé and sight about a longitudinal
axis, 323 repfesents the direction of the force of
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,
a person using 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.
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



Some specific exanples will now be discussed in order
to facilitate an understandi ng of how the sight 10 can
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feature is enabled, or in other words automatic
ai mpoi nt adj ustment. First, it will be assumed that
the automatic ballistic conpensation feature is not
enabled. In this regard, FI GURE 11 is a di agrammatic
view, in which reference nuneral 301 represents the
?Ef &%}Eﬂ g%)gérﬁlatg@ﬁedhbyht Hecilndge deeectidt ko2 roll angle
,, and reference_nuneral 302

por B28n of USHPE i ey 5§ chF oM TEntT yrg?ggis&{gﬁptshe the
pr essqgtngd 98 t ey clarculiazel ayhél?homzmtsac'lussae@ vertical
ear | t he si ght 10 has the capabilit o sel ect 3 |
speciffisetpor 33bn ¥ t HE 4 mddc gmaf%r ’b%/ee Sht att on*oR”  °
the dispkayedléne! Bokt (iRE344, réh@tmesp&caytﬂéhmh@wsml SO
an itmage that includes a target 306, whi.ch is
ani rblats (rdte §§tacﬁ8m3°'?hé“’lcl&r r%ntqeyptféﬁgcf’g&rr | cIexPeCted
307 'o%ﬁUBSrEQ”PPé@dmﬁﬁctth@z@' spl ayed i mage. The

ay i ndicates at 308 that the sight 10 has been
zer oed f GEGHREangé ofiS20@ ned i HHaMMAHIFndVigles 51331  t°
and 3le, gh’i‘ﬁ tﬁgt %Q&ngs 1S RGiet Regrer D@dh§§ti1ht[tgnafmrcally
bot h ‘Wwndage  and el evation. Assune, however, _t
act uspcdiistianed trdret hi gnlayed R Hi90not020pt né?‘@r é;]eetecwd .

but 400 r c thiaC [
conp]e“}?sgaetnstgﬁ ?J gat u?egfggﬁ%fﬁﬁg%lngd 35|@f (lfjl$d[?)ﬂg?lioln4 S0 that

_usi ngBR &ﬁdie [ON é.ss iyl FeBERTRASOYEE Flt | SXREHFA gfpact |

ggﬁléaf 32 - ’T%% 8Q9¥Qn'£%fﬂé3#ﬂé %&fl&hgnguéiéﬁtV&dﬂ then

adjust the position of the rifle so that the target 306
moves within the image 301 until the reticle 307 1is
centered on the target 306. FIGURE 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 cépability 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
is needed to compensate for a variety 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



the target. Now assune the sanme situation, but wth
the automatic ballistic conpensation feature enabl ed.
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the current tenperature, pressure, humdity, w nd
speed, wind direction, and range to target, and the
tilt of the sight and rifle i #5two di nensi ons. Then,
using this information in conbination with known

equal bApSs cand skber Skefed maahhhsgaﬁuge&eﬁ{@t 490hd Ofnd Neour-
parti Cul ar type of bullet and rifle which are bein
usedayt BEistiyht2 10FTFUYRE cHl -cul B WRer gfedtaormyplt @dpnetment

targﬁkchgccgpg &QfWN&EbéﬂEEdﬁﬂdﬂgﬂﬁegoﬁrahogh%he automatic
expected target inpact point. In this regard, FI GURE

12 belaidthgrampenisetuPewiedtiiteiris CURKEUREY 1dnaipiad.

show ng a h [ 10 - i i f .
t he di sp#gyéagi r%t‘alggglg%égrgFg?%sgiggg%ﬁg%é%%i edkﬁg%%lglﬁee S
301 posoctha¢nthe arethilelde 30%ni that ¢féws: idre odx fbet €dur-way

I mpact. [ of .t he t wthin t detect e cene,
Lt e BB B é’éap ha%)égtéhcgc | R %‘%{i‘ St 30 %géu%g“é%nt in the
aut ofdtecalohny e udtsd ayo SHowbetre¢ert hehackeakcradgeeticle

to ‘target.is 40 ters, .and the_indicator, 312 .
ShoRRTE ALY A SICVREIRTER: FRG® hac habt L cuiat, “pressing
aut ahet ipaltlipnadjasst ed 180 cohpehsatfeukewayheswitch 82 will

di fference between the cal.i brated range and the act

e erE P REA LR ety T eFepF o a2y ghiisds Y8h-205
rai 308 the dukelagad ohasde badr eheofralhe bEf ke thevation
target. . 306 wi |

_ | . move. downwar dl i thin e detected

| TmgEsBatotnet? PHEL B revsbed ] b0 cBRELTRY b L AEount of

tar gak #@Bual NalihiStment. Similarly, pressing the portions
88 or 89 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 effect a temporary adjustment in the range

setting used for the automatic ballistic compensation.
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regard, FIGURE 13 is a diagrammatic viewsimlar to
FI GURE 12, but showi ng how the reticle 307 has been

woeel@pado on the target . The expected inpact POT/K2005/019782

thebullet is now centered on the target 306, and the
bul l et should accurately hit the target. It will be
noted that the person using tsae rifle and sight does
no:_nleed ]tC]E) try to make any mental estimate of a

reticle offset intended to conpensate for,_vario
faéﬂor%a%tl}éll‘#lé§'ar%‘1’eesrﬁmﬁen%é uF%lOpreéssur%r 87 of the

hump di Ly Y%\Ogt@(ncbj ange in@nhalgfétln@mhsdaoeﬁ’ nistcreeed the

to visua of fset the reticle 307 fro actléal

tamgegeseetbynghu@destthewﬁlaélaainﬁ%‘ee s tHET
%ﬁplg g@ thado 2@ 1Bar SbnliSthe thangdffin@eandké for

sight finds i necessary. when taking aimto tilt o

ri fduepesdssi gt a ' FeWF G eesCabout A& REAGH t udi aﬁgllsnc

amcsomof %glggrrel as FLERE 1del si ﬁihﬁ@éﬁmﬁaguyt@&\l, the
show € detected i mage 301 under _thes

Ci rmmt dmcésatand 2éﬁov(nFﬁ§UFF1e5boi"’tlﬂénbso?ddf‘sltﬁijs to show

| e whi.gh pould, pe di spkayes, SEOMBlL range. When

bal11sti ¢ conpensation is disable I'n FI GURE 14, 321

trﬁpm&se.lnetesc epmsef sl itine deNﬁJhé?urttPPeslsz@arlé‘pr &bgnsdght 10
e g of, ti r 0 | h

abo"(ftaﬂ CF()Sr?ﬁLlrtdu hﬁtgl 9‘3)?{%&&%2%%%&%%5%{%5@?% elsjég and will

?uh reedinen to:g the mmelofopgrcawmyal amgdsp6 usdpieddft Fange
he, expect ed poi nt bul | et

wi t HHP RS 168t BEPE lges%e? l\@’I EQH?%E Ig(j%%tr%d that, in

this pargdfentrangexgaphe tot ﬁ@GQREedtled apoiwtthsr | ipsgere. of

is not ev wi t hin d Lt i,0 f

dot 661 e 9Trage 361016 1St BNt Ry Aagdee e opd for, move

Usi Aglatdre: drifsle@ canabfsi e mmmjlma&@t@nnm@lea{ to improve
the visibility of the reticle. In the disclosed

in place

embodiment, if the reticle 307 is centered on the target
306, and 1if the targeﬁ 306 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 is highly visible. Conversely[ if the
reticle 307 is centered on a target. 306 ‘which is a
relatively light color, the sight 10 will autoﬁatically
select and use for the reticle 307 a complementary dark
color, so that the reticle 307 is highly visible. In a
similar manner, it would alternatively be possible for
the sight 10 to adjust 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 sight 10 wuses

techniques that can improve the visibility of a target.



mental estimate of the anmbunt of reticle offset
needed, and then try to visually offset the reticle by

wothieoesd i mat ed anount, which woul d be very deEriuspios/019782
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under these circunstances. Now assune that the person

usi ng the sight 10 enabl es th%/aut omatic ballistic
conpensation feature. The tilt 'sensor 61 (FIGURE 4 )

will provide the sight 10with information which

i nclfodebis heeqddd, andr piiFhangfergee UkiFEUREaddar when the

tri [ lat | RS oL N Lak 0
r ggpg{?gétr hgﬂ%sﬁ‘ dHt @egﬁ n &Sbg{f&%%f s5@fl 3@5;1 aanaarget

cal cu hori zont a vertica sets
33230hi chhar eigbeded mseer #epwhoimepesptrboastiheg and image
portipn 302 relative.to Q1. so. th

i t t he i 3 the ..
ot FRRERSEHTS | [ oD hOhier 59 Gier SERAT sabec dd parTiion of
of hhkl eleticepadt i32Gge MHAJRE iS5 tBea tdirggrarmos | £ram evther
simlar,to FI GUR _14,d ut s?ovvilgg%how t;hg sight 10 ga‘st 1
aut BRRELCAT | I epBSi t10TES SPhe M LD AVEG po?1T on ™G 3teLY
of kheadehectred Labger 3046 pyihheantiselsr 38¢ adqudBing one
(FIGURE 14) , so that the reticle 307 i.s now centered
ovePTt METEX FEES trempatt CHotit ‘%’fﬁ.dolﬁﬁ’elaﬁ&dsdd“a(%% ngpch as
thecoible BRdgBt@dds Camitdiencati st ,t g pOsddd Oofo Ohake the
the rifle so that the target 306 noves within the ,
i mag8rens utit!l AHE ré’t’-ﬁ@&@ 37 R enter sf G iPRe O 1t
t ar gatkg86und’] GURE 16 is a diagranmatic view simlar
to FI GURE 15, but- showing how the user has centered .
the adj udtedddétiche FAF oRi¥he t&r gods 3¢be TeRpability to

expeehgdrt Meaeh RRIBEsOivE hgabul lgt NAWGRIINCIERREMIMN the
the target, and the bullet can be expected to -
acc8F8PRI yHit PHESY af@et 1AFHULY WRANSHRS aBisRAB] (chat can

ai M@bPtsent 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 use known image
analysis techniques to detect this wmotion, and can then
adjust one or more chaxacteristics 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 automatically 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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adj ust ment capability provided by the autonatic
bal i stic conpensation feature, the person using the

wo Rdds@oase si ght can position the reticle direeti/wsmosn19782

the target without any need to try to nentally and
visually offset the reticle fromthe target by an
estimated anount that is needed to conpensate for a

var ih;etyl/oo_f di fferent environnental factors . \Wen the
sig is in its rmal__operatj I d i
corresp%noflur’féjg% t%%?asrf:%?a en gfg Fﬁ%}%EzegD Qaﬁf%klay Firearm

Pg@ighﬂghi@&MWMﬂGMyS];ot ritenatyca i Yotldsushopsleast
ou

le - clicking" this butto i | J.
1PRG ERRSTGHE 1o S61 Phce SohbRantial T et it &P S5Ea8 on
; I; j@,hfitggr m?yﬁy&%ﬁtj&%o(sléld&mﬁﬁeyampﬂm eyt e usit igan@aE ot
ust men ich, occurs will depend .
t h@ozgt 8fathe B3FPF st FE2RDNpE %%tiaonné)/f?’éfm%ﬁlrlg&urt?ggsn% £he
CUligRthY erabl edunktibhe ofutwmat porbidd i ofi che image on

conpensation feature is not currently. l.ed
t he/hdg8r BhE oFf ofCehe Sf GHFFﬁB§7E§vﬁlfpcerg e%%gﬁg ’ef¥25? a

. . V\A
t empor agy; adj 4sbrRAt Avhheagéf setudbst ieodi sileayprbliision
_betvveen the s_e! ected reticle 201-205 and the di srm %Qn
i mefe. capalparitivcuFar U5 e839Yy PRE°PBF17DnE 86 OF ag’xf ent
of dN8fiouUEsWeY Sibl6he 82nai visaffiaaty rofl ateveportion of a
vertical ‘novenent of the reticle 201-205 and.the

di iq_cdwedin et imfd thethal BETHIORHeSBFEUMTHIY - For
In%)ﬁa%pqre,z ewdé)értbieor@dbﬂsheﬁdeﬁefﬁﬂ eghidiheaamenntle is
of e ‘manual adjustnent. Simlarl ressi h '

. . Yy, . sl ng .t nhe .
por¢droTese88 amn 892 oPNEARCGUF DT 18w PR h t82 ST adjacent
ef fpeC 'ro‘?llsatlvAQL%%a%qt&E@% meueResd i ddeedmid ciages can
201+ and the displayed inmage, and the value of the .

W noagedmpdiredt okn  order to detect pixel changes which
represent motion, and the portion of the scene which
corresponds to detected motion can then be highlighted.

Still another advavntage results from the provision
of the capability in a rifle sight to receive globall
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 is realized where a set of one or more
game calls can be selected in a computer and then:
downloaded into the rifle sight.

Although one embodiment has been illustrated and

described in detail, it will be understood that various



211 will be adjusted to reflect the anmount of this

manual adjustnent . When the user presses the MENU
wonebd/@e1®l again, the sight 10 will discard tPe3gus2005/019782

tenporary adjustnments and return to its nornma

operational node, using the elevation and w ndage

settings that were in effect ¥&fore the MENU button

was double -clicked. In particular, the w ndage and

el ey aldy ?QuQQEHét n%ﬂﬁs Zhleandidde Wkl e sq.'bslgl aYyid hout

al ue of zero, and the range indicator 308 w

d| Spirar ttihg rtangepﬁmt wan@hsedre f ¥ eblien B‘f’\%ﬁ%mfgh%n\éﬁfélonr

zeroed, On t.h r f utomatic ballistic

conpeﬁ%ﬁ?ﬁgﬁ ggaﬁﬁ%ékﬁgngﬁg |e%Q%H§n the MENU button

81 is double -clicked, then operation of the four-way

swtch 82 will effect a tenporary adjustnent in the

range setting used for the automatic ballistic

conpensation.ln particular, pressing the portions 86

or 87 of the four-way switch 82 will manually increase

or decrease the range setting, and the manual val ue

will be used in place of the range information from

the rangefinder 26 for purposes of carrying out

automatic ballistic conpensation. As the range is

manual | y adj usted, the range indicator 218 (FIGURE 5 )

will be adjusted to show the current val ue of the

manual |y specified range. Wen the user presses the

MENU button 81 again, the sight 10 will discard this

manual |y entered range value, and wll return to its

nor mal operational node, using the range infornmation

provi ded by the rangefinder 26. Referring again to

FIGURE 11, a further feature_ of



the sight 10 is that it automatically adjusts one or
nmore characteristics of the reticle 307 in order to

WO oeovEss he visibility of the reticle. |In thepPCT/US2005/019782
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di scl osed enbodinent, if the reticle 307 is centered

on the target 306, and if the target 306 is a

relatively dark color, the sigjy 10 will automatically

sel ect and use a conplenentary |light color for the

reticle 307 such that the reticle 307 is highly

vi sHBRE. I %%%t MW ¢35 f the reticle 307 is . centered

on a target 306 which is a relatively light color, the
sight 10 will automatically select and use for t he

reticle 307 ProfpPfRittarsotRIrieicd o, fspearmt siget which
reti;gbe.394.1s highly visible. In a simlar manner, it
woul d alternatively be possible for the sight 10 to

adj ust oRe VéEvABBe SECtACRartihetty RATWItfera user to view an

chatasg@rbﬁté<§%éﬂg tiheakeblede 307, dfmngluq 99a$Ut$gt81e,

limted to the size, brightness and/or sha
reticl e. SSruttuzmotiedr feealurates th@tlﬂﬂu&sﬂqﬁﬁalﬁoflrearm

use hni gue - Vi i bj
LCSALRE LA LhR 080 ARS8 LI e con
11, 1wtﬁénet1h@ F aiiglest30@ tsa]:@rttcenedam an obj ect such

as a target §8QU1£her§E Qﬁsg&gusgseiﬁg%@ | ?%rmatlon and

proceSS|ng and | mage en ancemnent Al ques
di f ceppatralte whehporaidonviodwirige deten¢mdfbwagﬁummwmhcally

IS t.3 from othe r s of the det.ect e .
| oGRS ARE LS 27 P RN L] y 5 S Wnd TRt ogelation
in parbaadlama@y adjpsesem;aﬁubxnsauﬂ%yudmangcbebt$bhCSO as

he di d i h | bri gh .
andFor CEOREPARTe FRTFRer cRbonbkeor npich 3418%Hetor woula

influence a projectile trajectory.

2. An apparatus according to Claim 1, wherein said
structure includes a sensor for automatically detecting

said factor.

3. BAn apparatus according to Claim 1, wherein said
factor is one of a range to a target, a degree of'tilt of
said firearm sight, :a degree of roll of said firearm
sight, an ambient temperature, an ambient humidity, an
ambient pressure, an ambient wind speed, and an ambient

wind direction.

4. An apparatus according to Claim 1,

wherein said structure facilitates the input to said
firearm sight of information representing a further
factor that can influence a projectile trajectory, said

factors being different; and



target 306 nore highly visible in relation to its
background . In addition, the sight 10 has the

WG a@abdisey to conpare each successive pair of PORUSDIDEN19782
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20

i mages of the scene, in order to identify changing

pi xel s that can represent notion. Thus, for exanple,

i f an object or animal which is3 a prospective target

306 is noving within the detected scene, the sight 10

can use known i mage anal Si s techn| ues to detect this
notion, WREFeHh t Feh adj%%¥mﬁﬁé offAFES said  automatic

cha@aghsuﬁy ©F S3chm %oé«'ﬂll‘?fn OF | Qlatlaesélg?h&(ylorretlcle in
contrast, in order to hli ght the detected notion in

r el ZEFBANED 6phe?a1§or%1m1§naéfwflher%€te@@ﬁlédn§cmmm said

do rattbRyOLyes B0 ) ORomdd i VLTI iHdY iliean EBO%QSE each

a nunber of advantages . One such advantage resul

f r offt Raldapadiena youddt 4RELWSTHS Pabired eFépR@s"eﬁ%]EngtorY

one or nore current conditions, to use this

information to automatically detern1ne an expect ed

poi nt of 5i npAst apparatyt ojetstidiag &od Al@imhén wherein said

aut @ y a in 0 [

coing?gggéﬁ%thqg%gé%fpe%§%65£0|n&ugkﬂggll£ 7, ﬁ%£%¥mt cally

r el desdchtvantage dfs spedl fzetbwher e sone or aI | of the

i nformati on about current conditions is obtained

automatically using one or nore sensors. A further

advant agé. isAneappzsﬁtwwmﬁqrqxdﬁmgeapwﬁabght4hawhbhein each

cap onatl d east e

cha%ggée%¥§§$%a% e Févgn$$ela.lon r¥5%a %§c8néa5ﬁet' a

whi dhgrée| sf stujpkr |dfpwacdl, fiioraexanidie: bya alljqiskl B 06El of

8][ 8 cfflrearmcosllog Shaarpeémgiezn genr%gl[atburrleqht argr?samblent
humldlty, an ambient pressure, an ambient w1nd speed, and

.an ambient wind direction.

7. An apparatus according to Claim 1, wherein said
firearm sight includes a port through which information
relevant to a projectile trajectory can be introduced
electronically into said circuit from externally of said

£ irearm sight.



reticle as a function of the portion of the inmage on
which the reticle is currently superinposed. Stil

wapobharsadvant age results fromthe provisi on BET/US2005/019782
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capability to use i mage processi ng and enhancenent
techniques to inprove the visibility of one portion of
a scene in relation to the por&éons surrounding it.

For exanple, the portion of aScene on which a reticle
is centered can be enhanced in relation to other

adj acent portions. Alternatively, successive detected

i mges can be conpared in order.to detect pixe
changes §hic§nr%§§%£§§%§ ﬁBPPoh%ngﬁd the portion of the
scene WhikCh ie@iihgs perdsoho wiétlcipedmioti an war thenvbew an

highlighted. Still another advantage.results fromthe. ]
pr oVi"$86n 6f & heE Fepabit I?ﬁp%’?%éopi f”llé?lsiaghcflgil&aq] re%l_Cle’
receinge gl obal positioning system (GPS) signals, and
to depIa¥ a portion of a map with.an indication on .
the map SFTPRETChIrFEIROISGYE FOnSBFt WBAFT r €T st gicically

A relatediagdvantpgediediealiczed dyid hetgapability to
downl oad selected nmap infornmation into the rifle
sight. Another advantage is realized where arifle

si ght ha@.th%nC%%@la&bELy hecsed B ineel o) geney atuhedRin said
audi o sound, such as that commonly known as a gane
cal Ichaxargerhekiadohnfade F8tiehti IRELVHRT el 488SHfone of

one 9f. FRferJapk; SldssLaribe §2leatedHdredsconput er
and then downl oaded into the rifle sight. Al though one

enbodi nent has been illustrated and described in

detail' ﬁb:mdhh 95p999@5§t555$f5@ﬂ5 to Claim 8, wherein said
varioussubstitutions and alterati ons are possible S
W t ggrcture 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.

11. An apparatus éccording to Claim 8, 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.

12. An apparatus according to Claim 8, including a
firearm sight, said viewing section and said structure

being respective portions of said firearm sight.



departing the spirit and scope of the present
i nvention, as defined by the follow ng clains. WHAT | S

W@EhobbbedDsd S: 1 . An apparatus conprising a fi reserms2005/019782

10

sight which includes : a viewing section that permts

a user to view an image of a scene in association with

a digital reticle; structure tRat facilitates the

input to said firearmsight of informtion

representing a factor that can influence a projectile
trajectory; and a circuit responsive to said

i nfor mat i bh- ark CEPPERABF e“WMHH TS vi ewi ng section

for autonpt bﬁ@bkxgdlslé%kaeg anResi tjamicsf saidedi got aliew a
reticle in relation to said i mage as presented by said

vi ewidngisatt rxmﬁgsocvésatécéﬁﬁpéﬁs&ﬁéoﬁéﬁt%ﬁ’é gktBnp ggticle;
whi ch ?al d factor would influence a projectile

tra] &8¢ ory. 2 . An apparatus according to Caim1l |,

wher ei n satdustuxet Goe entcbudescal lsenadiusing said digital
aut omat i cal I y det ec sai c . ar.

accordf ﬁﬁ E %u{ls%‘v\,h‘.’f’elrglgsaC :Lipgdrt %élt g?ni%ggné%%fkjéawrlmh
rangast @su@stangeall)a akipres ofith [saidf re4iiglei feammp second

sight, a.degree of roll sai,d: fii rear alsaid first
anbi GRE L 8pre?gt T, Lt g’r’l}?l{wﬂum maalj g.%g%tl:'rbl Ghe TS
pr essiireioantaebeeht w nd speed, and an arrbl ent w nd

direction. 4 . An apparatus according to daim1l ,
wherein said structure facilitates the input to said

firearm sihght ohni nippamratien aceprdsegt iteg @léimt hdy wherein

.15

20

said structure effects s$aid adjusting of said digital
image by adjusting the contrast between said first and

second portions of said image.

15. An apparatus according to Claim 13, including a
firearm sight, said viewing section and said structure

being respective portions of said firearm sight.
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factor that can influence a projectile trajectory,
said factors being different; andwherein said circuit

webdoentassai d automati c adj usting of said posipPeDOSDHNS019782

said digital reticle in response to said information
representing each of said factors so as to conpensate
for the extent to which each &6 said factors woul d
influence a projectile trajectory. 5 . An apparatus
according to Claim4 , wherein said structure includes
sensor structure for automaticallydetecting each of

sai d factéors.AB apparamsarcesiacogr di figreantl sight having
whep gj h id C IS a.re ive_ one. of a
range TR Rk o e AT IR SRR T et m
sight, a degree of roll of said firearm sight, an

anbi ent f-erperat ur e apar]:uarrbi ent Cpum' dity,,.an _anhi ent

. Y,..an .
‘pressure;’an anbi W g speed, At ah SHBBntt Qi nferein

di r egtd caudible Anuadpdisatans iaceat tbmgot oa Ghahmad Imade by an
wherein said firearmsight includes a port through -

whi 28" T4 or mati on rel evant to a projectile trajectory

can be introduced electronically into said circuit
fromexternally of said firearm sight.8. An apparatus
conprisity : A& 9?8@fﬁbu§eﬁﬁqQﬁ§l%ﬁigﬂ bR i a user to

Vi ew an wHe@a nof s@i $Ceneuchuds Sudmibiios Wad 1 d cdicgist abs  a
reticle; and structure responsive to said i mge for, _
aut BhEEF 4 yoldj IRG & actieahstane graddnigp imitation
retbel£.sfind ARAAPHRT At HSs @R RYrEOr&hdidAikal; and

wherein said characteristic of said reticle_includes
at |eaSth?ﬁ-€15‘f said structure generates said audible sound‘

from a selected one of said definitions.
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the color, brightness, size or formthereof. 10. An
apparatus according to CCaim8 , wherein said

waeoodovaise ef fects said adjusting of said retiedBUSDORG19782

to inmprove the contrast between said reticle and a
portion of said image in the region of said reticle.

11. An apparatus according to aim8 , wherein said
structure is responsive to a portion of said imge in

the region of said reticle for effecting said '

adjusting of the characteristic of said reticle. 12.

An appar.gf us c ' s inc ' - -
firear m129}'ght@sgﬁgégig%%wé)né%@eﬁsﬁgﬁ éiqndéisjlg%%gns?srl httur“(’ehlch
bei imgcwedEecti ve portions of said firearmsight.13 .

An apparatus _conprising :. a._Vviewn tion which _
permts & ﬁfscgrlvwg’ {:/I?aet\:/vgraec(]lellg?;’iet‘3 a%ﬁfa?}%%gﬁ%?n% A& EAPRRS
associ atd on witdauadtr et | eksporamnidrest r ucbur e Badd received

aut dmat i cal | djusting .said digjtal image to o

di st %’gttﬁqér}?gé’e?ilfsts’rﬁj'?ﬁ]isong%’f giaelt&rf“rlrﬁéggv\h? cRosgtion of
subsi adtf iaddaymaki gRedon tHe sairdacet b€l €hé rexptah ;saaand
portion of said imge which is. adLacent sai d, f%' rst . '
portion & hef&8P1aY 4 SARd afpEFAt UsPREETH Iy 1o gthen o
13, syher ai Bpsay d represént el t et posat doadjodstdaigi of irearm
said digital imge b% a%% u%in-n% t he contrast between

sai BIHT A0 &hG SBEORTS PO t5T¥n$30F Bsai d i mage. 15. An
apparatus according to Caim13, including a firearm
sight, said view ng section and said structure bein

respect i3 poffi oRRPIHAIE d2FFIEHMP stYhClesm AP, wherein

appas £4 Usr LUMRIS| BG aaf | gabaN SigHY: NRYiRG  system (GPS)
receiver, and said electromagnetic signals received by

said receiver are GPS signals.

21. An apparatus according to Claim 19,

wherein said circuit includes map information;

wheréin said information presented by said circuit
on said display includes a selected portion of said map
information; and

wherein said circuit effects said presentation on
said display of said firearm sight at an appropriate
location on said selected portion of - said map

information.



structure that can generate an audi ble sound. 17. An
apparatus according to Caim 16, wherein said audible

WwGEoam9i189 an i mtation of a sound made by an apcTvEB2005/019782
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18. An apparatus according to Caim 16, wherein said
structure contains definitions of a plurality of
audi bl e sounds whi ch are each imtation of a sound
made by a respective different™animal; and wherein
said structure generates said audi ble sound froma
sel ected one of said definitions.19. An apparatus

compri sing a fi pearpaaht oehi gheioclydes, - & Lege] Veligne,
that receives electromagnetic stgnals;”a Circui
respomginiesing:sai d received / el ectromagnetic signals

for determni, a position of said firearm,sight an

the surf fggvﬁag}?ﬁeggaﬁ H;legrl]agaSSF%b?I&y?nsépagsi Pguiat scene
pr esientdsxgpciint oomaritdn sonligakdldrspl @e r epresent i ng

t he position.of said firearm si on_the surface

ht of
the eart FE°59V A8 HphER dgnafggfaﬁﬁﬁtf%gd‘a FU, that can
wherigiflsaicd Bepedyertile arghebabrppsarid oni ng system
(GPS) receiver, . and sai g el ect ronagneti ¢ Si ggal S . o
recei ved BYORaF§CFERE; 03IV HIGPS BPgRRTYR o skfd digital
appareatits eaCciaDr ch Nt ifon Gl 821D, imbes ehB parkdefitb8Ubh said
i ncl udes map information; wherein said information

pr eSEfEdShyS&H P Ci FTURE &R SHWPRSSEay It iflegxhent to
sel eptieth poshi@N Ofac@®rd MABuld influence a projectile

trajectory.

23. An apparatus according to Claim 22, including

using a sensor to automatically detect said factor.

24. An apparétus according to Claim 22, including
selecting for use as said factor one of a range to a
target, a degree of tilt of said firearm sight, a degree
of roll of said firearm sight, an ambient temperature, an
ambient humidity, an ambient pressure, an ambient wind

speed, and an ambient wind direction.

'25. An apparatus according to Claim 22,

including receiving information representing a
further .factor that can influence a projectile
trajectory, said factors being different; and

wherein automatically adjusting is carried out so as
to compensate for the extent to which each of said

factors would influence a projectile trajectory.
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i nformati on; and wherein said circuit effects said
presentation on said display of said firearm sight at

wa@prooappsiepri ate | ocation on said sel ected portPONUSI005/019782

said map information.22. A nethod of operating a
firearmsight, conprising: providing on a view ng
section an imge of a scene iB7association wth a
digital reticle; receiving information representing a
factor that can i-RELYEPES BcPELiAM LS &iéi@?&@ry:inéﬂgding
automatically adjusting a position of said digital
ret helegi A SEngProRrEansanent nhge aasopresent nd deteet deach
Vi eWE”QaﬁC iQn,50 as to conpensate for the extent to

ich sard Tactor would influence a projectile traj
ectory . 23. An apparat us according to Caim?22,
i ncl udi ng, usi t e det t sai
factor. %4 Anaga%SE gés aggg(?%(?{%étogc{ﬂa gg mcgudmg
i ncballeoyise! font iusg faer eask s3idafabtfactorespecoiva one of
range to a target egree of tilt _of irea
si ght 7343 gfegr egao ar%% $5PE°Fi P rgartrh%‘? gch‘{ Crl firearm

arrbseghtteatrmasrgﬁaer ®f arnlarrbfemlmmﬁatxyn sa@hanbaﬁnhmblent
pressure, an anbi ent wn n nbi ent win

G ¢ BETT et e AT ATPAPRE LEPROCHI G 5 (ORGSR nPEgsSure, an
i nchudi age neieel \sipegdi, nhoad nadt iam;iream esAdt dge e fan .t her
factor that can influence a projectile trajectory,

said factors being di fferent; and

28. An apparatus according to Claim 22 including
receiving electronically through a port from externally
of said firearm sight information which is relevant to a

projectile trajectory.



wherein automatically adjusting is carried out so as
to conpensate for the extent to which each of said
wofaet/@essowoul d | nfluence a projectile traj ect @CI/IA2005A19782
apparatus according to Caim25, including using a
sensor arrangenent to automatically detect each of
said factors. 27. An apparatus38ccording to Caim 25,
i ncludi ng selecting for use as each said factor a
respective one of a range to a target, a degree of
tilt of said firearmsight, a degree of roll of said
firearm si%ght ® BRACRPRDI MPHiSHPErat ure, an anbi ent
hum di ty,prai h&N res , 02N, agbj i speed, .
and an anbi eﬁtﬁ??mhﬁdg?j?.rgctﬁiygﬁ.ogf gnpé‘g{)ﬁp%\r,\%g%sl&n an image
accddihFegedipi a2 iati@nudiihy redegifialg reticle; and
5 el ectroni : h &4 ._frome nal_| f _sai .
firearm saﬁlghknxlt%?%ir)ir?gt |a?r?|@l\%hq:ltl€% ién rggfagr\r?é%ter 885(: b said
pr ojE&Hiqle tpaFeerorse 2P saAdniénhge. conprising
presenting for a user on a view ng section an inmge of
a scene in association with a digital reticle; and
automat i G&l-ly &dj msthag aachmrdiogertsti@adim sabd including

retigledn Lespo t i d image. 30. A pethod
accor d%r?é:ltng %Fa?%nfig&a%ﬁacﬁ%ﬁﬁlﬁglgechf’?hge’é%t’s%{‘ied at least
10 chara¢t @fi sheccolfosaittigitneke, atiteast fore ehetbsr.

col or, brightness, size or formthereof. 31. A nethod
according to Caim?29, wherein said autonmatic

adj ust i ngli nclAdesthapr aveoie eontrasht bet weerrsahd said
reti.cl a ttion of said jnmage in the region of

o dororEere. BN et s rg s, concrast
whebeitwesai daid reticle and a portion of said image in the

15 region of said reticle.

32. A method according to Claim 29, wherein said
automatically adjusting is carried out as a function of a

portion of said image in the reégion of said reticle.
20 |



automatically adjusting is carried out as a function
of a portion of said inage in the region of said

WO edtcobas83. A nethod conprising: presenting fPCT/ES2S£019782
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on a viewing section a digital inmge of a scene in
association with a reticle,- and automatically
adjusting said digital inmage ts® " distinguish a first
portion of said inmage which is substantially aligned

WwWth said reticle froma second portion of said inmage

which is adjacent said first portion thereof. 34. A
net hod adgor di mgtthedCeainpr 88ingwher ei n sai d

: aut omat i ﬁgé%é(ntalq'lgu%to(ﬁﬂ% ggguggsa%}{g trip%%[”t]:ﬁg oft dlgltal

contr ast Ween -sai rst and Setond
sai dmapagef 35. sdkn@euhodseoupatEnnmyuyhnaraEtmglef @
audi bl e sound fro a fir S|g

accor di n TE ?ﬁlca |rﬂﬂs "Ry s§1§%t|rﬁ§n2§ saj Hrage to
audidilse isguihsh am |mutatlopofﬁldhzsmmndsaﬁde imagﬁw which is

ani cor ng to, d aj

|ncﬁﬁgﬁﬁ§ntl%ﬁb@ aP fﬁﬁl ‘%fr%FbTh?aFFPV ¢t second
audlpb|r616ﬁ)urtd§ whaiigh amegeacwhzafh I Aist a&ﬁjmceg{t a g3Qundfirst
made a respective different animal; selecting one

of §8F§18%f??§%qQ§1 and carrying out said generating

of said audible sound usi ng said sel ected

definition.38. A net hod of erating a firearm sight

havi ng a3 isplpa)}“e%tﬂﬁjpr?%‘?orﬁ{o

el eglutonRENEL1 16, Sé@ﬂ?é@mngjelﬁémdéﬁgadﬂlételﬁ@n@@et @ontrast

‘sai d recei ved electronagnetlc signal s a position of

second portions of said image.

sai #efreedririd dhgst an

n,ged'éiv@ m 33, wherein said



on the surface of the earth; and presenting
informati on on said display which represents the

wopoead/iostsa of said firearm sight on the surfacecafus200s/019782
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earth. 39. A nmethod according to Caim 38, wherein

said receiving is carried out using global positioning
system (GPS) signal as said eléetronagnetic si gnal s.

40. A nethod according to Caim 38, including

providing map information within said firearm sight;

and wherejn said presenting includes presenting on

sai d dispsgy ahsgﬁﬁﬁngﬁ? *6AT8f 98AFgaRdRY of an audible
i nf osoxatd dirond khfaRedili Kiafriton on sai d sel ected map
information of said position of said firearmsight on

the surface of the earth.

36. A method according to Claim 35, including
selecting as said audible sound an imitation of a sound

made by an animal.

37. A method according to Claim 35, including:

‘providing definitions of a plurality of audible
sounds which are each an imitation of a sound made by a
respective different animal;

selecting one of said definitions: and

carrying out said generating of said audible séund

using said selected definition.
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38. A method of operating a firearm sight having a
display, comprising:
receiving electromagnetic signals;
5 determining in response to said received
‘electromagnetic signals a position of said firearm sight
on the surface of the earth; and
presenting information on said display which
represents the position of said firearm sight on the

10 surface of the earth.

39. - A method according to Claim 38, wherein said

receiving is carried out using global positioning system

(GPS) signal as said electromagnetic signals.

15
40. A method according to Claim 38,
including providing map information within said
firearm sight; and
wherein said presenting includes presenting on said
20 display a selected portion of said map information with

an indication on said selected map information of said
~position of said firearm sight on the surface of the

earth.



