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ABSTRACT

In this work,conducted a research studying of existingsolutions of digital sights
built on CMOSimage sensorandconductedan analysis of the methods of digital image
processing and controhethodsused bythese solutionsOn the basis of the conducted
research, the design of the own optical system of the compiggrated optical sight was
developed and a list of digital iga processing methods was developed, which automat
the use of the product and improve the final result of the obtained image. With the helf
the conducted analysis, the functions of the compgategrated optical sight were
determined, which can be imgved using artificial intelligence, and a computer vision
model was created to perform automated aiming, whetkctsfor traces of shots on the

target and transfers the position of the reticle to the centroid of all detected hits

Based on the createdfsvare, a working prototype of a computategrated optical
sight was created, based on a sidglard computer on a Raspberry Pl 4B with a
microprocessor from ARM, a Raspber®f camera module v2.1 with a Sony IMX219
image sensor and a Wavesharedé&play. All this is done with the help of a created
program that runs in a setiade Linux distribution that contains only the necessary

components.

Keywords Telescopic sightdigital image processingzeroing computer vision
object lens eyepiece CMOS, OLED, microprocessqr Linux, edge detectignhigh

frequency amplificatiojreticle.
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IMA: 2.0%4 mm IMA: 3.002 mm
Surface: IMA
Spot Diagram
Achromat 925-1000
15.11.2022 Units are um.
Field : 1 2 3 4 ]
BMS radius : 4,881 4,587 4,520 6,723 13,458
GEQ radius : 11.895 12.659 10.919 17.733 32.271 |wvariant80mm_2_ opt.ZMX
Scale bar : 100 Reference : Chief Ray Configuration 1 of 1
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2Y-F25 -71.3 | 234 | 50° 235 | 359 | 286 | 262 | 0.2 0.2

0B3: 0.00 (deg) 0BJ: 7.00 (deg) + 0.4800
s 0.6438
IMA: 0.000 mm IMA: 3.087 mn
0BJ: 13.56 (deg)
¥
surface: IMA TR: 6.063 m
Spot Diagram
12.12.2022 Units are um.
Field : 1 2 3
RMS radius : 42.261 24,645 119.163
GEO radius : 56.988 51.107 143.386 eyepiecel 2y—-f25.zZMX
Scale bar : 400 Reference : Chief Ray Configuration 1 of 1

t dMz2ABBB Y 59 O H' OG tc O B3O SsiAf devftelsd L Lts 990 daisH. O dgdt
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—
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IDOoB¥MHM XBMIE: 0,47999 0,04385
Makc. mone 3opy: 13,6°

NONAME .RAber
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t {fkAzsAGdo dL dz0 f sdzv GI€ @ Y iplod] € BOK diHd® dzj
BOSC fd BOdz ded d@5°f sz o5 L Biek
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2. 3. 1 0Of testf sdetso OdzO € ts dafiplEstg Ctoys owO dzfs & B 1
ftedy’ dziz

{ Mdze a3t | dzj dfjsESHO dsefls gzl fzistc ts 0 O dzts Gfris tet5 fidg dyy
ftedy” dzho O o lzL dzff’, S-EAIB@IS tc i@y’ € B Hdefj & C 2z dzw
e dg ¥ datsé ZOdzS 55 &' Y L ud ls ZOMDSa® ldste 1 Is d Y o

22O JjSCtcOdz wWodvw' fips B ESERM' dpitekfe ©fc G 5 13 j1Bj g ik |
["CutftesyjMitste o' Hie ' HO' L O dgdWitstetH O
Cdet stedB3OMY dzj ZOLHG OIsYydSet 9, tBSBCO oL O d3t

lzL cdz Ctsjodzmste ME dzOHO' Is! Mw L On tets BOIs
WG sdas HMlsOdzdzs 80 3B, oCMOSR fggsdzi s t& Qizd AQH OHL
Onsemi L Wisteds W OB H dz' dztss L 0x960s ez WO 3" L
H' Of OL sdate@mMBLRHidzed i3d -~ OtcOCIsjtcdMmisd S Oz

v OB dzd5y v 1 Bic Mdslftalk £ L Grsdsn@RQLIBEE20]

1 O tc Gsdifyj 1 dz0y j dadaW

ANBted3Ols HOIdyUSkz L i 1/ 366F3
it SLH' d2 dzO L HOIsdz Ml 1280(H) x 960 (V) =1.2 Mp
tsLd3 o ' CMmj dzw 3.75d3¢ O3
[ OMde CBdz stesoadnma V [ tdetsn tc SRGEY 2 dz' Istc
sdf LObotsteO ( dzj § Is efsEdtedz? H s 9 dzd
[ OC Md &30KHzr dZDO G t6 'z aizH €

1.2Mp 45 fps

7200 60 fps

VCGA(f so dzy §)ysdzi L 45fps

VGA (L d3j dzh j dzj )f sdz 60 fps

800x800 60 fps
gt 99 " Hdztsh jhdzdd@NRM d ¢ 44H 1
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[ d dzOd3" ydzd?2 H® Of OL ¢

82 HI

gt 5y do Odzgdzg J dzj tcG
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&3 Ix 720 B2AE 0
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H30°d H T6A
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g22 o
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56,44 dgdz 9 HBo9

CMOS sensor
AROT30CS

%

!

N

5008

56,44

A

t dmMEz2ABs Sy fIsd ydz© MB SdZYORBE tc @O tsB

I L Bdphf g Rdzv 6 MC zOH Gyflszi ¥ Lt Cdg' A tistizh dL
L " dedAYjFE5L W tst€4z a2 H Mmls O dadz®
T OBOCIkjtedMisdS O®R].

o ‘Hicenda. dzOMmlis kz{ dzd d&3d

25 ARGVOLEDYHtfTH joei ©

v OB dzd5y W 1 B tc @Rk JS efgfHAzHicenda0.5inch AMOLED Micro display21]

) OLOd] Ists

1 dz0y j dzdzv

[ ' OG =HdefYdez] W

0.56 (3 d5CR

t sLH' dz dzQRGBH Ols dz' Ml

1280(H) x 960 (V) = 1.2 Mp

(GBL& 6 ' CMmj dv 798RS &3
s sdz tedzd 2, (ot fifls ' te RGB 24bit
YCbCr 24bit
YCbCr 16bit
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