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UWuwwmwuph  wpnhwlwunpyniup:  <Gwnwppppnigyntt - ubplwjwgunn  lmwpwdpubinpu
pungnpynn  wbuwowpbpnu  opjtlnubiph  hwynuwpbpdwu, twuwsgdwu W wnbnnpnadwu
fuunhpubpp  ubpYuynuiu Wit Yhpwnnipniu niubu wnbuwhuydwt, nnpnunwwnbfuthluyh,
wwwnlybipubph npnudwt (hwdwgwugnud b dGdwdwlw) ndjuiubipnid - big data), pdoyniejw,
unnponjw ujwuwynpdwt U wyp ninpunubpnul: Vwutwynpuwtiu.

° Opjtywnubiph hwjnuwpbpnwp b dwuwsnwip Yuwplnp b jwju Yhpwnnipgniu niuh
wnbuwhuydwt npnpunud: Uugunwugnugjwtu  hwdwlwpgbpnd  wju huwpwynpnigyniu |
pudbinund vwpuwwbiu hwyinuwpbipt, qguwhwwnb] hpwyhtwyp b whwqwugh) wugwulwih
Gpunyph dwuhu:

. huptwywnwywpynn  wywndbpbuwutph hwdwp (op. Sbujw) wwwnybpubph
Jbppnwdniggniup Yhpwnynud - £ Upwugnd - ubpnpwé hwdwluwpgnwd  wwppbp
dwpunwhpwybpubpht  nwdnwiubp - wwine hwdwp: Wnwhuh  dwpunwhpwybipubiphg  Gu
Swuwwwphwiht ugbuwph npnonwip b qupnpnh gqgnunipjwt wuwnhtwuh quwhwwnndp
inbiuwfughyhg wnyjwiubph hwlwpwgpdwu dhongny: huptuwlywnwywnpynn
wywnndbptuwubpnud wwwybpubph Yepwdowydwu wignphpedh hhduwlwu futunhpubiphg
dayp  opowlw  dhowdwyph  owpniiwywywu - Jbpnidnipiniut £ b huwpwynp
thnthnfunigyniuubiph Ywufuwwbunidp:

. Muwnytipubph yepndnyeniup Yhpwnynd £ twl nnpnunwnbiuthyuynid, pnyg
wmwiny nnpnwnubipht hwpunuwpbpt]  opjtywnubipp,  6wuwsk W npnpbip  hbGunwqu
gnpdnnnipiniutbpp opjiywh hbw, opptwy' hwjwpwgnpb| W wbnwithnfub dh Juyphg djnwup:
Yhpwnynwd £ bwlb wdnnwpuwnpnigjwu db:

. Pdoynipjw  dby  wwwlbpubph  Jbpindniggniup oqunwgnpdynud £ x-ray
wwwybpubpnd  swpnpwy  gnjuygnieniuutiph hwpnuwpbpdwu b dh owpp  owy)
gnpdpupwgubipnid:

° Nhdph Uunyuwlwuwgnup dGS Ywplnpnigniu niuh wudh hupuniyeniup Gownkint
hwdwn:

° Yhpwnniintt niuh huswbu hwdwgwugnud, wjuwbu b dEdwdwyw) ndjuiutpnud (big
data) U wbuwunebpnd wwwnlbpubph npnudwt hwdwp: Wu nnpunubpnd Yupnn £
Yppwndty  hbnlyw|; uywwwlubpnd'  hwulwuw]  wwwlbph  pndwunwynyeniup,
nwuwlwngt wwwlybpubpp  pun wnbuwyh,  hwpwnuwpbpt]  wnwudhtu  opjtlwnubp
wwwnybpubpnud:

Uwmbuwfununipjut tywwwlu £ dwyt; wwwnybpubpnu nt wbuwwntipnud opjtiywnubph
hwjinuwpbipdwy, Swuwsdwu U wbnnpnadwt wpwquagnpd wignphpdubn, L uwnbindt
wmbuwowpnd  opjtiwnubiph  hwjnuwpbpdwt, twuwsdwu L wbnnpnadwt  dpwgpwihu
hwdwlwpg:



Chwnwgnundwy dpnnutpp. <Gunwgnundwu dbennubp Bu hwunhuwun' w/ wbuwfughyh
dhongny opjklinubiph hwjnuwpbpdwu deennubpp, huswbiu 2htunieniutph ubipunud, wjuwbu
bl pwg wwpwdnewu dbg' nyup punbuupynigjwu hnthnfudwu nbwpnid; p/ udnwihu
hwiwwwwnwuluwubgdwdp  opjtijnubph  Swuwsdwu  dbpnnubipp; g/  wbuwfughyhg
opjlwnubiph htinwynpnipjwu npnadwu dbpennp:

Ujuwwmwuph tywwwlyu ni juunppp: Lywwwyu £ dowlyb) opjtiynutiph hwjnuwpbpdw,
dwuwsgdwu U wbnnpnadwu  hwdwhp hwdwlwnpg: vunhpp  hpwlwuwgubine hwdwn
hwpYuwynp £ hpwagnpdt) htiwnbyw) Yewnbpp.

. Uswlt| hwjnuwpbpdwu dbenn, npp pp dby ubpwnnd B w/ Sbuwpwpnid
pwqdwpehy optiywnutiph  wpwqwagnpd  hwpwnuwpbpnd;  p/ pwpudwd  opjtlwnubph
hwjinuwpbpnwy; g/ Ytnd phpwpuutph  hwpnuwpbpnd b $phpnpnud; /. nbuwhulyynn
wnwpwdpnud |nyup hunbuuhynipyw thnthntunipjwt fuunphp ndnid:

o Uowyb) Swuwsdwu dbpnn, wwwhndtip pwpdp  Swuwsdwt  Gounneiniu L
wpwgwgnpdnipinit’ w/ unytu nwupt wwwlwunn pwqdwqui opjkywnubph nbwpnu; p/
wnwpwwnbuwy opjtiyinubph nbwpnid:

. Upwlt| wbuwhuydwu hwdwihp hwdwlwpg' w/ ppwlwuwgub) wbnnpnonid; p/
opjlwnubipp pwpwnbgnid wpnwwwunybptint hwdwp bwiuwgdt) pwpunbqugpwywu gnpdhp:

. dbipp Upqwd pninp dbennubtiph hwdwn dowyt Spwapwihu hwdwlwpg:

Ghunwlwu unpnypp:

o Uswlyby £ wbuwowpbpnud opjalyunubph hwyjntwpbpdwt wpwquwgnpd wnwppbpuy’
$nuwjhu quindw dbpnnh dnnhdhlwghwih 2unphpy: W pudwpwp t2gnpnnuejudp
hwjinuwptipnud £ $nunud pwpuywd opjtiyuinubipp, npnup wnbuwubih s6U wugbu wypht:

e Upwlyyl) £ Ubnd phpwuubph hwpnuwpbpdwu unp dbenn, npp enyp £ wwihu
hbwwgnuntip $nup, hwjnuwpbpt) hGwwppppnigyntt subipyuywgunn opjtiyunubpp L
htinwgub:

e Opywubph  hwjnuwpbpdwt-bwuwsdwu  wpwqugnpd  hwdwlwpg'  wnbuwowpnid
wnwpwwnbuwl opjtyunubiph wnlw)niejwu nbwpnid:

Upryniupubph Yhpwnwlw tywuwYnipyniup:

Opjynutiph  hwynuwpbpdwt, Swuwsgdwu L wbnnpnpdwt hwdwlwpgp  Ywpnn |
ogunwagnpdyty pwqiwphy nnpuubpnd’ wwwnlybpubph b wbuwunebph Jbpindnyegjwut
wmwpwpunye fuunphubiph ndwu hwdwp:

Opwagpwiht hwdwlwpgp dJwutwynpwwbu Yupnn £ ogquwgnpdyti] hbnlyw) nbuwhuldwu
wnwpwdph wuunwugnipjwt ywhwwudwu hwdwp:



Muwyunywunipjuup ukplujwugynn npnypubpp:

=  Opbywutiph  hwjwuwpbpdwu  hwpnuh  dbennubph hpdwt  Jpw  dowlyyuwd
hwjinuwpbipdwu unp dbpnnp W upw Spwagpwiht hpwywuwgnuwip: Ubkpnnp ubipwnnud §
$nunud Ytind phpwfuubph htinwgdwu, pwpuyjwd opjtiynubiph hwjnuwpbpdwt W (nyup
hunbtuupynipywt thnthnfuniejwt hwajwpyh dbpnnubpp:

»  Ldnpwjht  hwdwwwunwufuwubigdwu  dbpnnp,  optiywubph  hwjnuwpbpdwu-
Swuwsdwu hwdwYwpgp b nbnnpnonwdp:

= Sbuwpwpnw opjlwnubiph  hwjnuwpbpdwt, Gwuwsdwu W wbnnpndwu unp L
wpryniuwytinn dSpwgpuwiht hwdwYwpgp, npp ubipwnnid £ gtipp updws pninp dbpnnubpp
U upwtg wignphpdwlwu hpwlwuwgnwubpp:

Ugfuwmnwuph wpyniupubiph hwjwumpnipyniup hhduwynpdnd £ dowldwsd dpwgpwihu
hwdwlwpgh Yhpwndwdp unwgywd dh owpp thnpduwywt wpryntupubipny:

Uuwwmwuph wypnpughwt: Unbuwfununigjwt hhduwlwu wpryniupubipp ubipyuywgytip
Gu' 1.Sbnblwundwlwu wkuuninghwubph 11-pn. CSIT 2017 dhowqguihtu ghnwdnnnynid;

2. 4ppnipiniu bW Ywphbipw EXPO 2018 (Education and Career EXPO 2018) dhowqgujhu
dwutwghwnwgywsd  gnigwhwunbunwd,  bpuwuh  dwpbdwwhywywu  dbpbuwubph
ghunwhbwnwgnunuwywu  huunhnnunnud: 3 . <wjwuwnwuh  Ugquiht Mnjhnbuuhulwu
Lwdwuwpwup nwpbywu ghnwdnnnynud 2015:

Uluwwnwuph wpyniupubph ubpnpnudp

Whuwwnwupnud  dowyjws opjtiywutiph  hwjnuwpbpdwu, twiwsdwu L inbnnpnadwu
Spwgpwiht hwdwlwpgp ubpnpdt) £ «dhubinh ESEU» PPC wdbphlwu puybpnigjwu
hwjwunwujwu dwutwéninh Ynndhg' nmwpwdph wudunwugnipjwt wywhwywudwu hwdwp:

Lpwwywpwyndubp
Upfuwwnwuph hpduwlwu wpryntupubpp ubpyuwjugdwd Gu 6 ghnwlwu hnnjwdubpnud,
npnug gwuyp pbipdws E ubindwgnh ytiponud:
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Unbuwfununipiniup pwniugwé £ wnwowpwuhg, 3 qjfuhg, btgpwhwugnuihg U
ogunwgnnpdywsd gpulwunipjwu gwuyhg: Ugfuwwnwuph punhwunip dwywp Yuqgdnd E 115
Eo:
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Upfuwwnwuph wnwowpwund hhduwynpjwd £ phdwih wpnhwywunieniup, dbwybpyyws
GU bywwwlubpu ni fuunhpubipp, huswbiu twl Wwounwwunipjwu ubipyuwjwgynn hhduwlwu
npnyputipp: Laywsd Gl unwgywsd wnpryniupubiph ghinwlwu unpnypEutipp:

Unwoht qjfunid uywpwagpyws Bu pquwjht wwunytipubpnw b wnbuwujniebipnud opjtiywnubinh
hwjnuwpbpdwu b Swuwsdwu  hhduwywu dbennubpp, huswbu twl  wbuwhuydwu
hwdwlwpgbpp U upwug huwpwynpneyniiutpp: 1.1 wwpwgpwpnwd  putwplyynud  Gu
opjywmutiph  hwynuwpbpdwu deennubpp: dnipu £ opbipgnd - wignphedh  pwpnnigjw
pwuwdlp: Uunthtnb ywpwgpynd £ updwsd dbpnnubph thnpduwlwu  wprynitupubinp:
Ugynwd BU ufwpwgpwsd dbpnnubiph wnwybjnygniuubpp b uwhdwuwtwynwiubpp: 1.2
wwpwagpwpnu  Uywpwgpynud £ opilhunubiph  Gwuwsdwu  dbpnnupp: Uwupwdwul
htwnwgnunnigywu  Gu  Gupwplyynud  Jdh  owpp ulgpniupubip, wn  pYnwd  Udnh
hwilwwwwwufuwutigdwtu dbennh hpdwu Ypw opjklnubph dwuwsnwdp: Lutwpyynd Gu
wignphpdbtnh wpwgwagnpdnipjwu U Gagpuinipjwu punipwgpbnp, hwdbkdwwnybing dhdjwug
htin: Lhwp T-nd pbpdwd £ udnph hwdwywnwuuwubigdwu dbpnnh hhdwt  Ypw
opjlwnubiph dwuwsnwip:

Zpifwljwb yuinlkpp
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Lljwp 1: Ldnph hwdwwwunwufuwubgdwu dapnnh hhdwu ypw opjtijinutiph Gwuwgsnidp
Niubup N x M swihh wwwnybip Wn; X m; swihh k& pwuwlyh opjblyn thunpdwu hwdwn: Utennh
wpwgnigintup Ywpuqwd £ (W ninpn hwdbdwnwlwu £)  hwdbdwndwu  wpryniupnud
Ywwnwnynn punhwunip whpubjwiht unnignudutiph € pwuwyhg:
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Wuwbinhg bBpunw £, np wignphpdh wpwqwagnpdniyeyniup fuhun uhudws £ thunpynn
opjaywnubiph pwuwlhg: huspwt wwn Gu thunpynn opjtiywubipp, winpwtu nwunwn &
wtuwwnw dbpnnp: Uu dbpnnp wwwhnynid £ dGd donnipiniu, uwlwju thnpébipp gnyg Gu
wyb np wju wpryniwwytin £ opjtilnp dwuwsdwu wju juunhpubiph nddwu nbwpnud Bpp
thuwnpynn opjtilinp wwinybipnwd deyu £: Mbwnp £ uwl Uk, np wyu nbiypnud opjtilinh inbuwyp
uwhdwuynwd £ twfuopnp U inbuwhulydwtu hwdwlwpgp uywunid £ ywwnlybpnd Ynuypbin
opjEywnh hwjinuwpbpdwup, wjunthtinnl ogunwwnhpnop hwjinubing gunudwsd opjlinh dwuht:
1.3  wwpwgpwpnwd  putwpyynud  Gu wbuwhulydwu  hwdwlwpgbpp,  upwug
wmwpwwbuwlubpp, nbpp, Jwnnigwdpubpp, huwpwynpnygniuubpp b Yhpwndwu
ninpunubipp: Upynwd £ punhwunyp wbuwhuldwt  hwdwlwpgbph  wnwybniyegniuubpp
uwhdwuwthwynwiubipp: Unweht gjfuh ybponud wdthnthynud £ opjljintiph hwjinuwpbpdw,
Swuwsdwu b hwdwjhp nbuwhulydwtu hwdwwpgbph uwhdwuwwynwubpp b gndYwd
fuunhpubipp, npnup hwpYwynp £ ndt| winbuwunuwywu woluwwnwupnid:

Gpypnpn gynifup uhpdwd £ opjyunubph hwynuwpbpdw, twuwsdwu b wnbnnpnadwt
wpryniuwybin dbennutph W wignphpdutph dowydwup:

2.1 wwpwgpwdbnd dwydt) ' w/ hwpinuwpbpdwyu wpwqugnpd dbpnn’ nbuwnwonnd
pwquwpehy optynubph wnlwjnigjwu nbwpnwd, npp hwjwuwpbpnd £ twb $nunwd
pwpujwsd (pnnupyywsd) opjiywubpp; p/ dbpnn’ wbuwnwownnd |nyup hunbuuhyniyejwt
thnthnfunigjwt wpryniupnd wnwowgwd fuunph nddwu hwdwp; g/ Ytnd phpwfuubph
hwjinuwpbpdwu b hbnwgdwu dbenn:

Opjtywutph hwjnuwpbpdwtu wpwquagnpé depnnp: Unwoht  gjfunid nhunwpyyws
wbuwwpnid opjlnubiph wpddwu hwynuwpbpdwu wignphpuh pwpnnyeniup ¢ k:
C; =NM + z-nm

npntin z-p $nunwd wnlw opjywnubiph pwuwlu £, N x M wwwybiph swihbpp, n x m udnigh
swihbipp, huy C;-p wignphpdh pwpnnipnil t:

Uwnbuwfunuwlwu wofuwwmwupnid hpwywugynn fuunpp nddwu hwdwp upqwd wignphpudh
wpwgnigintup pwywpuwn sk, nwnh wiu ywpwgpwpnd dowyyb| b ywnytpubph $ntuwhu
quwdwu dbennh dh unp twppbpwl: Snuwjht qundwu dbpnnh €, wpwquagnpdnieiniup
hwywuwp  uwfunpn hwjntwpbpdwu dbpnnh wpwgnygjwup (C; = C;):

Lwywinuwpbpdwt npwyh b wpwqunpdnipjwu pwpdpwgdwu hwdwp hpwgnpdytip £ $nuwjhu
quwndwu dbpnnh duwihnfunyenit: Ppwlwuwgyt) Gu hGnlyw| Gptip thnytipp:

MNuuplypubiph pnipgh Yunnignidp. Pnipgh hhdp £ hwunhuwund wnbuwownphg ybtipgwsd
ophghuw| Ywnpp, npp Gupwpynw | <-gnpdnnnipjwt, www wwwnytipp thnppugynud ks,
gnpdwlgny dh pwuh wugqwd: Uw pny| k wwjhu qquihnptt ujwgbigutp ywwnytpnd wndniyp
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U $nuwjhu quundwu dhongny wwwnlbpubph hwibdwndwu dwdwuwly hwdbdwwnb] thnpp
wwinybiputip, npu £y hp hipeht Yuwwuwnh wignphedh wpwqugnpdnipjwp:

o Lo

Llwp 2. Mwwnlybpubiph pnipgp
Stiuwpwnh pupwghy wwwnlbiph dwwnphgh duwthnfuniypjwt wpryniupnid unwgywsd pnipgh
hhdpp' fo(x,y) dwnphgu k. )
fO(x'y) = S_l[oc f(x,y)]; S = Zg’

huy wwuwnlbph thnppwgdwt’ pnipgh dh obpnhg dinwp wugdwu wpryniupnd unwgywd
dwwnphgh f;(x,y) mbupp hwayynid £ hbinlyw| pwtwaluny.

1 -
fix,y) =S—lf(x,y),i =1g

npubin £ Cx, y)-p whuwpwph pupwghy wwwnyph dwwphgu £, f,(x,¥)-p pnipgh qpnjwywu
obipuiu £ hhdpp, o« =i wwwybiph ypw Yhpwnygnn gnpdnnnipyniuubiph gnpdwyhgu k (grayscale,
blur), g-u pnipgh 2tpinbiph pwuwlu £, s;- wwwnlybiph swihbiph thnppwgdw gnpdwlhgu t:

Swgh Yunmgmdp pnipgh Jbpgpt 26ppnid. Skuwhuldwu dwdwuwy wwwnlybpnu thnpp
opjlwnubipp hGwnwppppneiniu sku- ubipluywgunid: Ogquwwnbipp  huwpwynpnipniu niup
uwhdwubint hpbu wuhpwdtion swithp: Snund uwhdwudws g X % swihhg thnpp opjlwnubpp

Ywuwnbuytu hwdwywnpgh Ynnihg: 2wipp uwhdwubing htnn guugp Yywnnigynd £ puwn
u2ws swithh (Liwn 3):
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Llwp 3. Swugh Ywnnignidp wywwnlybpnud

Opyilppubph hwpptwpbpmdp. “Yhunwpyynd £ gwugh jnipupwugnip Yo, Geb Ybwnh
gniuwhtu {R,G,B} wndtipp tnwppbipynud £ $nupg, www wju hwunhuwunwd £ opjtlywnp Youwn:
SYjwy Ybwh hwdwp nhwnwpyynd Gu 8 hwplwu Yhwbpp L hwdbdwwnynd  $nuwhu
wwwnytiph hbwin (Uywn 4):
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Ljwp 4. Optijinh hwyinuwpbpdwu hwdwp dowlyqwsd hinbipughnt dapnnp

Utipnnh  wpwqwgnpdniginiup  ninhn  hwdbdwwwlwu £ jwwwpdnn  punhwunp G
whpubjwjht unnignwiubiph htiwn:

NM a
Cs =r—2+(nm)2h, i=1z, h=18
i=1



npwntn z-p dnund wnlw opjtywinubph pwuwlu &, h-p dowlwsd dbpnnnid jnipwpwsinip
whpubih hwdwp A-H unnignuiubph pwuwlu £, N x M-p ywwlbph swihbpp, n x m-p udniph
swiihbpp huY C3-p wignphpdh pwpnnigyntuu k, npp hpbuhg ubpywjwgunid | Elwinuwihu L
duwihnfuwsé wwwlybpubiph dhol whpubjwht hwdbdwwnuwiubph punhwunp pwuwyp:
Pwuwdalhg Gpunwd E, np €5 -p qqwihnptu thnpp £ pwt C;-p b wnwehtu gjfunwd tywpwgpywsd
udnpwiht hwdwwwunwufuwubgdwu wignphpdh’ € pwpnngniup: <Gwnbwpwp opjtlunp
hwjinuwpbpdwu hwdwp dwyywsd hinbipwghnt dbpnnp wpwgugnpd £ uwfunpn deennubph
hwdtidwwn, npp hilnwquynud uwwgnigyh uwl thnpadbiph dhongny:

Lnyuh huwmbuupynipjwa  thnthnjunipjwu  skgnpugdwt  dhpnnp:  Mwpwgpwdnid
putwpyynd £ pwg wnwpwdnipjuu dby, wbuwhuynd hpwgnpdbihu huwpwynp Gu |nyup
hunbtuupynigjwt  thnthnfunygyniuttip, npnup  Yhwugbigubt  wwwybpnd  whpubjwihu
gntuwiht wpdtipubiph (R,G,B) thnthnfunipjwt, wpryniupnud pwpnuwgubing Ywd wuhuwphu
nwpaubny phpwfuh npnudwu gnpdpupwgp: Unyw dbpnnubpp hhduynd B uwhdwudws
2bdwyht(zniwt) gnpdwygh Ypw npp Ywpnn £ Ghon wofuwnty dhwiu thnpp jnyuh
huntuuhynigjwu thnthnfungwu nbwpnid: Wn huly wwwbwnny dowyytb) £ dbenn, npp
wofuwwnd £ wybh d6d nyup hunbuupdnipiwu b Bnwuwyuwht hinthnfungyniuubinh
nbwpnud:

Muwpwgpwdnd  gnyg £ wpynd  pwpudwd opjywnubiph  hwjnuwpbpniiwu
huwpwynpnipniup:  Opjtlwnubph  pnnupynwip dbd  Upwuwlniyeyntu  niuh  nwqdwywu
ninpunnud: Lnnuipyyws opjtiyinutipht wspny tnwppbpwybip pwpn £: Stuwhuldwu dwdwuwly
wjnwhuh opjyunubipp ywwnlybpnw pwpudwsd tu: Uju wwpwgpwdpnud putwnpyynud £ uwl
hwjinuwpbpdwu dbpnnh 62gpunniejwt swithh dwuht, npp eny) b wwhu hwjwnuwpbpb) wju
pwpluywd opjtiyinubipp npnup niubu dGS gniiwght Udwuneyntu dnuwjht ywwnytiphu L
dwpnnt wugbu wsphtu hwuwubh s&u (Uywp 5):

LYwp 5. w) Stuwhulynn nnwpwdpp; p) inwpwdpnid wnlw Gu tptip opjtijinutip, npnughg tpynwiu Gu
wsphu hwuwubih (quwgph Jwgnuubpp), huy Gppnpnp pwpudws k; q) <wynuwpbpdwu wpryniupp

Utiné phpwiuutph npnudwu b $hpnpdwt dhennp: Ytind phpwiuutiph wnywjnyeniup
wnbuwnwowunnuw ($nunwl) hwdwlwpghtu Ywugbugunwd £ npnpwyh fuunph wnwe: Lwuh np
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hwjinuwpbpdwu dbpnnp thunpnd £ Yunpbph dhole thnihnfunieiniu, wwyw $nund wnlw
Sdwnbipp, wdwbpp, funnp ptwlwu Yhdwwwu wwpdwutubpn qunuygbing swpddwu dbg
Ywnwowgubt Ywnpbph dholt whpubjwihu thnihnfunyejnitubp: Uw hwdwlwpgh Ynndhg
Ynhwnwnpyyh npwbu unp opjtiyinutiph wnfwynieniu: Lojws unp opjtynubipp Yhwunhuwuwu
ytnd phpwtuutp, npnup nhwnwpydwu hwdwp hGnwppppneniu s6U ubpluywgund W
fuwuqupnud Bu hpwlwt opjlunubph hwjnuwpbpdwup: Wu ywpwgpwhnid puiwpyynid £
dowydws dbipnnp npp npnunud £ $nunud Yind phpwiuutiph wnywjniugyniup b $hpinpnud:
Utipnnp qtipd bt wwhn hwjuntwpbpdwt ufuwp wpryniuphg b wignpphpdh wybinpn
dwdwuwyh dwfuuhg:

2.2 wwpwgpwpnid dowlyt £ udnpwiht hwdwwywwnwuluwubgdwu ulygpniuph hhdwt Ypw
opjtywnubph dwuwsdwu dbpnnp: Luuwplynd £ udnpubph hwdwwywwnwuluwubgdwu
dbpnnh hpdwu Jpw opjtyunubph Gwuwsnwip, npp  hwjnbuwpbpdwu  wignphpdh hbwn
huwntigpbny Ywotuwwnh wnwybi| wpryntiwybiv, wulwju opjEynutiph pwuwyhg:
Lutwpyynwd £ vwb hwdwlwpgh woluwwnwuph wpwgwgnpdnyeniup  wnbuwnwunnid
wmwpwwnbuwl opElnubph wnwynipjwu nbwpnid b wuhwjn opjtiyinubiph hwjnuwpbpdwu
tuunhpp:

Cwwn nbwpbpnd nbuwhulyynn nwpwdpnd wlulwynn opjtywubiph nwpwwnbuwlyubpp
Ywpnn k (hub] puwgdwpehy, opptuwy' 10 L wybjh: <Gwnbwpwp pninp opjtynubpp Gwuwskne
hwdwp wbwp £ uwfuopnp dowlyybu opjtywnubiph wbuwlubpht  hwdwwwwnwufuwunn
udnipubipp:

Stuwhulydwu pupwgpnid inbuwnwswnnid dEdéwdwuwdp huwpwynp b dhwdwdwuwl nbuub
uwhdwuywsd udnubpht hwdwwwwwufuwunn opjlwnubphg dh pwuhup, pwyg ny pninpp:
Lhwpwagpywsd dbpnnubph yhpwndwu nbiwypnud hwdwwngp jnipupwugnip opjtijinp hwdwp
Yphpwywuwguh  pwqunud  wnlw  pnnp udnpubph hwdwwwnwufuwubgdwu
(Unyuwywuwgdwt) wbjuuhywu: Yoéwluuph ¢ dwdwuwly, npp ninhn hwdbdwwnwlywu k
whpubjwjht hwdbdwnnwiubph pwuwypt' € = Y5, NMnym;, i = 1,k , N x M-p wwwnybph
huy n;xm; udnph swhbpu Gu: Uu nbwpnud dwdwuwyh Ypnwnp pudulwu das k:
Npwbiugh funwuwthbiup dwdwuwyh J6§ Ynpuinhg, woluwmnwupnid dowyyb) E hwyinuwpbipdwu
L Swuwsdwu wjuwyhuh hwdwywng, npp Jufudwsd sk mbuwnwonnd wnlw opjtlwnubph
pwuwyhg: Ubipnnp huwpwynpnigyntt £ pudbnund twjuwwbu suwhdwub) thuwnpynn
opjlwnh wmbuwyp, hwdwnbiny upwug wuhwn: Wuwhuny, hwjinuwpbipting wbuwnwwnnid
wnlw gwulugwsd opjtlwn, Yuwnwpnid £ hwdbdwwnnd pwquinid wnlw udnubph hbw:

2.3 wwpwgpwpnu dowlyyt £ dbly wnbuwtughlh oqunipjudp opjtijnutiph wnbinnpadwu L

pwpunbgnid wpnwwwwnlbpdwu dbenn, npp Ywiujwsd sk inbuwfughyh nbuwyhg:
Utid wmwpwdpnd nwppbp nbuwhuldwu hwdwlwpgbph Yuwd wnwudht nbuwfughbubiph

Ynndhg hpwywugynn gnpdnnnipjwt wpryniupnud® jnipwpwgniph Ynndhg hwjnuwpbpws
hp opjyunp nhwnwpyynd £ npwbu wnwudhu dhwynp: Unuwhny tnwpwdph wdpnnowlwu
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wwwlybpp sh Yunnigynwd b dund £ wuhwyn: Uwluwiu gnynyggniu niubt juunhpubp npnug
(Nddwu hwdwp wuhpwdbown £ nbuub] wdpnnowywu wwwybpp' nhnwpybing wwppbp
wnbuwhuydwu hwdwlwpgbpp Ynnuhg hwjnuwpbpywd opjywnubiph
thnnyuwwlygwdnipeyniup:  Uuhpwdbpnnieniu £ wnwowunwd  hwdwfudpl|  pninp
nbuwlughyubph hwjnuwpbpws opjtlwnutipp dh hwdwlwpgnud, npwtiugh huwpwynpnie)niu
niubuw) nhunwnpybnt upwug nhppp dhdjwug tjwwndwdp, wuwhgh Gupwnpyb) b Yuwwnpb
hwoywnplubp hwdwfunwip hwdwlwpgnud: Uuwhuny wju ywpwgpwpnud putwnpyynid k
Upqwsd futunph dpwgpwihts hpwlwtwgnup:

Bppnpn. qqnifup udhpyws £ Spugpuht hwdwlwpgh Uhwpwgpnugjutp, npp dwldbg £
Python Spwgpwynpdwu |Gquh dhongn U ubpwnnud £ Gpypnpn gfund ywpwgpwd
dbpnnubph wignphpdwlwt hpwlwuwgnuip: <wdwlwpgp pwnlugwsd £ bpbip hhduwywu
thnuybphg' hwynuwpbpnd, Swuwsnd b wbnnpnand: Uawlwd dpwgpwihu hwdwlwnpgp
pungpynuw £ hhbpwpfuhy gniqwhtin hnupbiph uygpniupny wotuwwnn hwjnuwpbpdwu W
Swuwsdwu wignphped, npp pwpdpwgunwd b punhwunp hwdwlwpgh wpwqwgnpdnieniup:
Upwlyby bu uwl pwgnid $niulghnuw) pinlubip, npnughg bu' whwquugdwt b opjaywnubph
pwpwbqubipnd wpunwwwwnytpdwu dbennubipp: Ogqunwgnpdyt| £ opjln Ynndunpnoywd
Spwapwynpdwt dbpnnubpp: Ywwwnpyb| Gu pugnd thnpdwpynidubp:

Detection

Create empty
array2
L 2|
Sub-thread 1 Sub-thread 2 Sub-thread n
Detection block Detection block Detection block
¥ ¥
Saveimage & ‘ Saveimage & ‘ Save image &
. index into array2 index into array2 index into array?2
Live Stream 5 i 5 i i
Wait until array2 Wait until array2 Wait until array2
has n elements has n elements has n elements
Sortarray2
elements by index
Show image in
final video

Ljwp 6. <<Upunwnpnn b uywnnn>> dnnbh dbwhnfudws piny ufubidwu:
2niquhtin hnupbipny wotuwwnn hwjnuwpbpdwt b wuwsdwu dbpnnh wpwgqwgnpdniejwu
pwndpwgdwt wignphpedh dowydwu hwdwp duwthnfunywu £ Gupwnlyytp <<Upwnwnpnn b
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uywnnn>> dnnbn Unwohtu thnynd  hpwlwugyl) £ hnupbiph  gniquhbinwgnid, npp
wwwnwufuwuwwnt k opjElunubph hwjnuwpbpdwu hwdwp (Uywp 6):

Gpypnpn thnynud opjywutiph  hwynuwpbipdwu  hnupbipp pwdwuyt tu Gupwhnuptiph,
wwwhnybny dwuwsdwu gnpdpupwgn, pun npnid Bupwhnuptipp qtutipwgynud Bu nhuwdhly
intpwpwugnip ghylh wywnywph dwdwuwy, Ywjuws hwjmuwpbpywsd opynubph puhg:
Wuwhuny jnipwpwgnip Gupwhnup wwinwufuwuwwnne £ dhwju dby opjtiynh dwuwsdwu
hwdwn: Uowlyyws hhbpwpfuhy gnigwhtin hnupbph wignphpdp pungpynid £ wdpng
Spwagpwiht  hwdwywnpgh wignpppdwlwu  Ynnp: Lhwp  7-nd pbpdwé £ hwdwihp
hwdwywpgh pnYy ufubdwu:

Gpypnpn thniynwd opjwnubiph hwjnuwpbipdwu hnupbpp pwdwuyt| Gu Gupwhnupbiph,
wwwhnybnd dwuwsdwu gnpdpupwgn, pun npnid Gupwhnuptipp qtiutipwgynud Bu nhuwdhly
jntpwpwugnip ghylh wwnywh dwdwuwy, Ywjujws hwpnuwpbpywsd opjynubph pyhg:
Wuwhuny jnipupwtgnip Gupwhnup ywwnwufuwuwwne £ dhwju dby opjtilnh dwtwsdwu
hwdwn: Uowlyywsd hhtipwpfuhy qniqwhtin hnupbph wignphpdp pungpynid £ wdpng
Spwagpwiht  hwdwywpgh wignpppdwlwu Ynnp: Lhwp  7-nd pbpdwé £ hwdwihp
hwdwywpgh pnYy ufubdwu:

| Detection and Recognition
| |

/ ‘\ Create empty
array2
1 2 n
Sub-thread 1
Detection block

]

\
I
|
=0
L Sub-thread 2 Sub-thread N
J

Live Stream

\

Save image &
index into array2

Wait until array2
has n elements

gv_/__ gv_/

Sort array2
elements by index

Show image in

\ / final video
LYwp 7. <wdwihp hwdwlwpgh wignphpdwlywu piny ufubidwu

Opwagpwjhu hwdwlwpgh wnbupp ubplujugyws £ uwp 8-nud:

L https://en.wikipedia.org/wiki/Producer—consumer_problem
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X frame = O

Run "e detectionInVideo

G | £ Detection + Recognition Time (in seconds): 0.04290854560015

Po4Run 267000 M g Version Control ¥ Python Console Terminal
Ljwp 8. Spwgpwihu hwdwlwpgh wfuwwnwuph wpryniupp

Pnpabph wpynuupubpp: Uswlwsd deennutiph hwdwp hpwywuwgyt| Gu pwgnud thnpébp,
npwtiu hwdbdwwndwu deennutip Gu punpdb) ninpuind wnw opjtlywnubph hwynuwpbpdwu
U Swuwsdwu Yhpwnnigyniu guinwd dbpnnubipp:

Unynuwy 1-hg b 2-hg tiplnwd £ np wnwewnyynn wignphpdp gpwynid £ dpgniuwly nhpp
wnlw dbennubiph htwn dehunbn: Unnww 1-nwd dwuwsdwt donnyeiniup’ p-u pugwpdwy
wmwppbpnigyw 2tnnuit £ wpnmwhwjndwsd wninynuutpny:

u
- 0,
p=——100 (%)

npwntin u-u hwdpuwd whpubijubph pwuwyu k, n X m-p udniph swihbpp:
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Unyntuwly 1. Pnpatiph wpryniupubipp. dbYy opylunp hwynmuwpbipdwu b wuwsdwu
wpuwgntpniup b éagpunniegyniup (480 x 360 whpub Ytnwjunipjwdp inGuwywph nbwpnid):

Bwuwgiwu dhoht Bwuwsiwu
Uanphed dwdwuwyp * Gownipniup’ p (%)

Frame difference N 0 0

MOG/GMG? 0.069 Upy 67.5% (61-74)%

Unwowplynn wignphpd 0.043 JpYy 84% (72%-96%)
Background subtraction® 0.172 ypnYy 84.2%
Template matching 0
method 0.754 4ypy 96-98%

Unynwuwly 2. Pnpsbiph wpryniuputipp. Opjblunh hwynuwpbpdwu b dwuwsdwu
wnwgnipnup twpptip YGnwunigniuutiph nbwpnud

Ujgnpphpd 3840 x 2160

640 x 480 | 1280 x 720 | 1920 x 1080 | 3840 x 2160 | hhug opjtilnp
ntwpnud

Frame difference

MOG/GMG 0.144dpy | 0174pYy | 015524y | 0.27 Yny 1.38 ypy
Unwowplynn wignphpy 0.08 yny 0.1 ypy 0.0967 ypy 0.17 4py 0.86 yny
Background subtraction 0.35 yny 0.44 yny 0.38 Jny 0.68 yny 3.44 yny
Template matching method 1.54 Jny 1.96 4ny 1.6964ny 3.01 4ny 15.08 ypy

2 https://link.springer.com/article/10.1007/s11760-017-1093-8, https://www.ripublication.com/irph/ijict_spl/ijictv4n15spl 10.pdf
3 https://www.sciencedirect.com/science/article/pii/S1574013715300459, https://en.wikipedia.org/wiki/Background subtraction
4 https://en.wikipedia.org/wiki/Template matching, https://ieeexplore.ieee.org/document/7849615/
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(-

2].

3].

[4]-

[5].

[6].

uchiusuuLh <pULuuul ursnruetere

Uswlyby & wbuwowpbpnud opjalunubph hwyjntwpbpdwt wpwqwgnpd wwppbpwy'
$nuwhtt quuindwu depnnh dnnhdhlughwih 2unphpy: Wu puywpwp dgpunnigjudp
hwjinuwpbpnd £ $nunud pwpudwd opjEyunubpp, npnup wbuwubih skt wugbu wsphu
[2]:

Uowyyty £ Yybind phpwfuubiph hwpnuwpbpdwu unp dbenn, npp pnyp £ wnwihu
hbwnwgnunbp $nup, hwjnuwpbpb) hGnwppppnieyntu subpyuywgunn opjtyunubpp L
htinwgub) [3]:

Uswldty & opblwubph  hwjnuwpbpdwt-bwuwsdwu  wpwqwgnpd  hwdwlwpg'
wnbuwowpnid mwpwwnbiuwy opjEyunubph wnlwjniejwu nbwpnid: [2,4]:

Uswlyb| k wmbinnpnadwu dbpnn [5]:

Ppwlwuwgyby k opjayunubph wpnwwwunybpnwip dh hwppwynud' pwpunbgnud [1,6]:
dbpp upqwd pninp dbennubiph hwdwp dowyyb) £ Spwagpwiht hwdwwnpg:
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Peanusau,mi CUCTEeMbl oﬁuapymeuuﬂ, pacno3HaBaHUA U NoKkanusauuu 06beKToB B BUAeo

Pacpcpu Cumonsan

ObHapyxeHue, pacrno3HaBaHue U MO3ULVOHMPOBaHUE OOBbEKTOB B BUAEO, B HACTOALLEE Bpems
LUIMPOKO MCMONb3YHOTCA B BUAEOHabNOAEHNN, POOOTOTEXHNKE, COMOYMPAaBAOLLIMX aBTOMODUNAX,
nowcke n3obpameHuii (B MHTEpPHeTE U BONbLUUX JaHHbIX), MEAMLMHE, MOABOAHOM 30HAVPOBAHUN
u 1.4. B yactHocTu:

ObHapyseHne u pacrnosHaBaHue OOBEKTOB BaKHO W LUMPOKO WcCMonb3ytoTca B cdepe
BUAeoHabntoneHna. B cucteme 6e3onacHOCTM OHa AaeT BO3MOMHOCTb 3apaHee OnpefennThb
U OLEHUTb CUTYaLMto, COODLLLAA O HexenaTenbHOM ABNIEHNN.

B comoynpasnsalowmx asTomobunax (Hanpumep, Tesla) obpaboTka un30OparkeHuii
UCMOMb3YeTCA B UX BCTPOEHHbIX CUCTeMax ANA ODECNEeYeHNA peLLeHNA pasinyHbIX 3afad.
OaHoii u3 npobnem ABnAeTcA onpeneneHne AOPOKHOIO CLEHapUaA U CTeneHb 6aUTeNnbHOCTU
BOAMTENA C MOMOLLbIO cbopa JaHHbIX ¢ Kamepbl. OfHOM M3 OCHOBHbIX 33fay anroputMa
06paboTkn u306pareHUit B OECNUNOTHBIX aBTOMOOWNAX ABNAETCA MOCTOAHHbIA aHanu3
OKpYy3KatoLLell cpefbl ¥ MPOrHO3MPOBaHUE U3MEHEHWIA.

ObpaboTka n3obpaxeHwii Takme Mcnonb3yeTca B PODOTOTEXHWKe, MO3BONAOLWMIA poboTam
obHapyxmBaTb 0ObeKTbl, pacro3HaBaTb M OnpeaenaTb Oyaylime AeiicTBUA C OObEKTOM,
Hanpumep, Ana cbopa M nepemelleHua ux U3 opHoro mecta B Apyroe. ObpaboTka
n30bpaxeHuii Takxe UCMONb3yeTcA B aBTOMOOUNECTPOEHNH.

B mepmuuHe obpaboTka m3oOpakeHWii UCrMonb3yeTca ANA BbIABNEHUA 3N10KAY4eCTBEHHbIX
HOBOOOpa3oBaHWUIl B PEHTIEHOBCKUX U3006pameHUAX U B pALe APYrvX NMPOLECCOB.
PacnosnaBaHue nuua nveeT 6onblLUOE 3HaUYEHME ANA UAEHTUUKALUN IMYHOCTU YernoBeKa.
OH TaK e NpuMeHnM Ana noucka usobpamernii B inTepHete, B bonbLUKX AaHHbIX U BUAEO.
B aTux obnactAx ero MOXHO WCMONb30BaTb AJA CHEAYIOLUMX Leneil: aHann3MposaTb
copepHumoe n3obpameHnsa, knaccuduumposatb M3obpaxeHua Mo TUMy M obHapyxuBaTb
oTAeNbHble 00beKTbl B M30OpaMmeHUAX.

Llenbio paHHON AMccepTauMm ABnAeTcA paspaboTka BbICOKOMPOW3BOAWUTENBHOMO MeToAa
obHapyeHuA, pacrno3HaBaHWA U NOKanM3aLun OObEKTOB B U300pameHUAX U BUAEO, a TaKkKe
co3jaHue NporpaMMHOro obecrneyeHna 4ia BULEOHabNoAeHNA Ha OCHOBE 3TUX METOA0B.

Hayuynaa HoBu3Ha

Pa3spabotaH 6bICTpbIii MeTo, 0bHapyMeHUA 06bEKTOB Ha OCHOBE MeTOfa BblYMTaHWUA poHa
B Buaeo. OH obHapysMBaeT CKpbiTble OOBLEKTbI B BUAEOKaApPE, KOTOpble HEBO3MOMHO
pasrnAafeTb HEBOOPYMKEHHbBIM rN1a30M.

PaspabotaH meTop, obHapyKeHUA NOMHbIX Leneid, KOTopblii No3BonAeT uccnefoBatb (oH,
obHapymBaTb 06bEKTbI HE NMPeACTaBaAtoLLME UHTEPeCa W YAAIATb KX.
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o PaspaboTaH achpeKTUBHbII MeTOS, ObHapyMeHWA N pacrno3HaBaHWUA OOBbEKTOB MPU HANUYUM
MHOECTBa pa3sHoobpasHbIX 06bEKTOB B BULEOKaApaX.

MNpumensemoctb pe3ynbraTos

Cuctema obHapymeHWA, pacno3HaBaHWA W NoKanu3auum O6bEKTOB MOMET WUCMONb30BaTbCA BO
MHOrMX obnacTax AnA pelleHWAa pasHoobpasHbix npobnem aHanuM3a C U300pameHUAMM |
Bujeonortokamu. Cuctema nporpaMMHOro obecrneyeHus MOMET, B YaCTHOCTW, WUCMONb30BaTbCA
JNA Cnepytowux ueneid: a) obeneyeHne 6e30nacHOCTU 30HbI BUAeoHabnogeHus; 6) TopmomeHue
6ecnunoTHoro aBTOMOOUNA MM aBTOMOOUNA C BOAUTENeM B CliyYae OOHapyMeHWA BHe3anHoro
NOABNEHUA BENOCUMEAUCTA WM Mellexoaa; B) B OEeCnuIOTHbIX aBTOMOOWMIAX pacro3HaBaHUe
JOPOMHbIX 3HAKOB [A/A €ro MnpaBWIbHOIO YnpasieHWA; r) paspewuntb paboynm poboTtam
obHapymmBaTb M pacrosHaBaTb HeobXxoauMblii OObEKT C Lenblo ero nepemelleHus; n)
BbINOJIHEHNE MOUCKA 0ObEKTA B BUAEO M B OONbLUMX AaHHbIX.

[lna 3awmuThl npecTaBneHbl cneayloline NnoNoMeHUN:

e Hosblii MeTo, 0bHapyKeHNA 06bEKTOB M ero peanu3alna Ha OCHOBE U3BECTHbIX METOO0B.
OH BKnovaeT B ceba MeToAbl OBHapymeHUA W yjaneHus NOMHbIX LUeneil B choHe,
OOHapyeHNA CKPbITbIX OOBLEKTOB U BbIYUCNEHUA W3MEHEHUA WHTEHCUBHOCTU CBeTa B
nsobpaxeHun.

e MeTop, conocTtaBnenns WabnoHos, cuctema obHapyHeHWA-pacno3HaBaHUA U floKanu3auma
paccToAHuA obbeKTa OT BUAEOKamepbI.

e HoBaa u addexTMBHaA nporpammHas cucTema jAia OOHapymeHWsA, pacrnosHaBaHWA |
nokanusaumn  OObEKTOB, BKAKOYAA BCE  BblllenepeyncneHHble  MeToabl U UX
anropuTMUYECKUE peannsauum.

OcHoBHble pe3ynbTaTbl Aucceprauuu

e  MoauduumposaH metos obHapymeHnsa obbekta. MeTop, obecneunsaeTr 3hpeKTUBHOCTL 1
6bicTpopeiicTere paboTbl. OH Tak ke ObHapyXMBaeT CKpbiTble OObEKTbI B U30bpameHnn,
KOTOpble HEBO3MOKHO Pa3riAfeTb HEBOOPYMEHHbIM rnasom [2].

e PaspabotaH meTof, OOHapyMeHWA NOXHbIX Leneil B BUAEOKAAPEe WM KapTUHKE, KOTOpbIi
nossonAeT uccneposatb POH, obHapyxmBaTb OObEKTbl, HE MPEACTaBNAIOWMUE UHTEPEC U
ypanatb ux [3].

e PaspabotaH Mmetop obHapyeHWA M pacro3HaBaHUA OOBLEKTOB, KOTOPbIi 3HPEKTUBHO
paboTaeT B Cnyyae Hanuuua MHoMecTBa 0bbeKkToB B BUAeoKaapax [2,4].

e PaspabotaH meTop, nokanmsauuu obbekTos [5].

e PaspabotaHa cuctema Busyanusauun Ob6BLEKTOB, C LENblo OTODpameHUA UX Ha eauHou
nnatcpopme - Ha KapTax [1,6].

e PaspaboTtaHo nporpammHoe obecrieyeHvie BiA BCeX BbiLLENepeYnNCieHHbIX METOLOB.
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Development of the system of object detection, recognition and localization in videos

Raffi Simonyan

In videos involving areas of interest, object detection, recognition and positioning problems are
currently widely used in video surveillance, robotics, self-driven cars, image search (on the
web and big data), medicine, underwater sensing and more. Particularly:

Detection and recognition of objects are important and widely used in video surveillance.
In the security system, it provides an opportunity to detect and evaluate the situation in
advance and to alert in case of undesirable phenomenon.

In self-driven vehicles (e.g. Tesla), image processing is used in their embedded systems in
order to provide solutions to different challenges. One of the challenges is the
determination of the road scenario and the driver's vigilance rating through data capture
from the camera. One of the main problems of the image processing algorithm in self-
driven vehicles is the ongoing environmental analysis and predictable changes.

Image processing is also used in robotics to allow robots to detect objects, identify and
determine future actions with the object, for example, to collect and move from one place
to another. It is also used in car manufacturing.

In medicine images processing is used to detect malignant neoplasms in x-ray images and
in a number of other processes.

Face recognition is of great importance for the person's Identification.

It is applicable for searching images in the web, in big data and videos. In this area it can
be used for the following purposes: understand the content of the image, classify images
by type and detect separate objects in the images.

The aim of this thesis is to develop high-performance methods for detecting, recognizing and
positioning objects in images and videos, as well as creating a surveillance software application
based on that methods.

Scientific novelty

A fast variant of objects detection method was developed based on background subtraction
method in videos. It accurately detects hidden objects in the background that are not visible
to the eye.

A method for detecting false targets has been developed allowing to explore the
background, discover objects of non-interest and remove them.

It was developed a fast object detection-recognition system in case of a variety of objects
presence in video frames.

Applicability of the results
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An object detection, recognition and positioning system can be used in many areas to solve a
variety of images and video analysis problems. The software system may, in particular, can be
used for the following purposes: a) ensure security of the video surveillance area; b) In self driven
vehicle or a vehicle with a driver, detect a sudden road crossing of a cyclist or pedestrian and
brake the car. c) In self driven cars identify road signs and guide the car; d) allow laborer robots
to detect and recognize the necessary object in order to move it.

The following statements are presented for defense:

New detection method and its implementation based on known methods of objects
detection. Methods includes detecting and removal of false targets in the background,
detecting hidden objects and calculating light intensity change in a picture.

Template matching method, detection-recognition system and object localization.

A new and effective software system for detecting, recognizing, and positioning objects,
including all of the above methods and their algorithmic implementations.

The main results of the thesis are:

A fast variant for detecting objects was developed based on the modification of the
background subtraction method in video. Metod will also detect hidden objects in the picture
that are not visible to the eye [2].

It was developed a method for false targets detection in the background which allows to
explore the background, discover objects of non-interest and remove them [3].

Objects detection and recognition method has been developed which works effectively in
case of a variety of objects presence in video frames [2,4].

A method of objects localization has been developed [5].

It was developed an object visualisation system in order to see them in a single platform -
in maps [1,6].

Software application was developed for the all above mentioned methods.
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