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METO/Ibl HOJUEPKUBAHUS KOHTYPOB HA
N30BbPA’KEHUAX B CUCTEMAX TEXHUYECKOI'O 3PEHUA
MOBUWJIBHBIX POBOTOB C UCITOJIb30OBAHUEM
INPOI'PAMMHBLIX TAKETOB

Ilenv pabomor:  uszyuenue npuémos paszpabomku npocpamm Ojis
NOOYEPKUBAHUSL KOHMYPOB HA U300PANCEHUAX NYyMeM UCHOJb30BAHUS
onepamopa Pobepmca, Cobena, Jlannaca u epaduenma.

Oobvexkm uccneoosanusa: onepamop Pobepmca, onepamop Cobena,
onepamop Jlannaca, epaduenm.

Annapamnule cpeocmea: npozpamma «BUPMYATbHBLU
nabopamopuwiii komniexc Vision Laby, cpeoa npoepammuposanus C++
Builder.

Dopmupyemvle KOMHEMEHUUU:

IIK-2 - cnocobHocmb uUCnonvb308ams uMewWuecs npocpammHole
naxkemol U, npu He0OXOOUMOCMU, pa3padbamvléams HOB0e NPOCPAMMHOE
obecneuenue, He0OXooumoe 0Jisi 00pabomKu ungpopmayuu u ynpasieHus
8 MEXampoHHbIX U POOOMOMEXHUUECKUX CUCMEMAX, A maxxice OJisl Ux
NPOEeKmMupo8anus

1. KpaTkue TeopeTH4ecKue CBeJeHUs

Bo wmHorux cnywasx HaunbOonee HHGOPMATUBHBIMH SIBIISIOTCS
XapaKTEePUCTUKU TPAHUIl HEKOTOPBIX 0OJIacTel HU300paKeHUustT —
KOHTYpOB. KOHTYpOM MOXHO Ha3BaTh MPOCTPAHCTBEHHO MPOTSIKESHHBIN
nepenas (CKauykooOpa3HOE€ M3MEHEHWE) 3HAYEHUM SPKOCTH HWIIH
IBETOBOM cocrasisitonle. [Ipouenypa BblAelIeHUsT KOHTypa MOXKET
OBITH CBEJIEHAa K TMOCJIEIOBAaTEILHO BBITIOJIHEHHBIM IMpOleaypaM
NOAYEPKUBAHUSI KOHTypa U MOpPOroBod 00padoTku. CyIIeCTBEHHBIMU
npo0JieMaMy NPU BBIJEIECHUN KOHTYPOB SABJISIIOTCS. Pa3pbIBbl KOHTYPOB B
MeCTaxX C IIJIJAaBHO MEHSIOIIECUCS SPKOCTHIO, TOSBJICHHUE ONIMOOYHBIX
KOHTYpPOB (B Ciydae BBICOKOW 3allyMJIEHHOCTH), W3JIMIIHE TOJICTHIC
KOHTYPHBIE JIUHUH.

1.1 lToguepKkUBaHUE KOHTYPOB
[Iporienypa mOAYEpKUBAHUS KOHTYPOB TMPEIACTABIsACT CoOOOMU

cBoero poaa audepeHIMpoBaHue H300paKeHUs, T.€. SPKOCTh (WJu
IIBETHOCTH) DJIEMEHTOB, HMEIOIMNX CYIICCTBEHHBIE OTIUYUS OT
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coceIHUX (MO SIPKOCTU WJIU IIBETHOCTH) OyAET BBIIIE, YEM Y DJIEMEHTOB,
CXOJHBIX C coceaHuUMHU. [ns mpencTaBieHus U300pakKeHUsS B BUJE
JBYMEPHOIO  MacCHBa  JJIEMEHTOB CYIIECTBYET PSAJI  METOJIOB
MIOJYEPKUBAHUS  KOHTYpOB. YacTo HCHONB3YIOTCA  HAXOXKICHUE
rpanuenta, omepatop PobGeprtca, omepatop Cobena, - WX Ha3bIBAIOT
rpaJueHTHBIMHA METOJIaMU, a TaK ke oneparop Jlaraca.

1.2 I'paguent

JlaHHBIN METOJ MOXHO CUMTATh MEHEE TOYHBIM, B CPABHEHHUHU C
merogamu Pobeprca u Cobena. Bmecte ¢ TemM naHHBIN METOJ TpeOyeT
MeHbIIero o0béMa BbIUHMCICHUH. CreayeT Tak K€ OTMETHTh, YTO
OTJINYUE TPUOIMKEHHBIX 3HAYEHUM TPATUEHTa OT TOYHBIX MOXKET
mocturate V2 pa3 (3TO MpPOSIBISCTCS B KOHTYDPHBIX JIMHMSIX,
HAKJIOHEHHBIX Ha 45° K KOOPAMHATHBIM OCSIM).

Mamemamuueckoe npeocmasnenue epaoueHma:

IV (%, y)| = \/(%}2 " (%JZ (1),

rae f — MaccuB 371eMEHTOB M300paKEHUS, X U Y — «KOOPAUHATHD»2
MU300paKeHHUS.

Bripaxkenue (1) MoxkeT ObITh 3alMCaHO CICAYIONTUM 00pa3oMm:
Yi,j :\/(Xi,j_Xi+1,j)2+(xi,j—xi,j+1)2 (2),

rne | M ] — WHIEKCHI AJIEMEHTOB M300pakeHHs, X — HCXOJTHOE
n3o0paxeHue, Y — 00paboTaHHOE N300paKeHUE.

3a4yacTyto, Ha MPAKTUKE BMECTO BBIpaKEHUSA (2) HCHOJIB3YIOT
npuOIMKEHHOE BhIpakeHue (3):

Y..=\x

)

_Xi+l,j‘+‘xi,j -X

(3).

TaK KEC Fpa,HI/ICHT MOXECT 6LITI) BBIYUCJICH HAJIO2KCHUCM MACOK.
1
ui{l -
(_J @ -1

Y1oOsI IIPUMEHUTH pealn30BaHHbIN B BUPTYAJIbHOM
naboparopHoMm komrutiekce Vision Lab rpagueHT He0OX0aMMO BBHIOPATH
Bknaaky «lloguépkuBaHWe KOHTYpOB» MW HaXKaTh Ha KHOIKY

ij i,j+1
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«I'paguent» wimm «l'paguent (X)», 1jIsd NOPUMEHEHHS T'pagdeHTa CO
CriaXuBaHneM. B mporpamme peanm3oBaH METOJ, OIKMCHIBAEMBIN
BBIpaKeHHEM (2).

Ha pucynke 1 npencraBieHo n300paxkeHue 10 U ocjie o0paboTKu
rpaaueHToM. Crieayer OTMETUTh, 4YTO  BHU3yaJbHbIE  OTIWYUSA
n300pakeHuii, 00pabOTaHHBIX PA3JIMYHBIMU T'PAJAUECHTHBIMU METOAAMU
HE3HAYUTENbHBL. MCX0/as U3 3TOro, MITFOCTPALUU K HEKOTOPBIM JAPYTrUM
IPAJMEHTHBIM METO/IaM HE MPUBEICHBI.

Puc. 1 N3006paxkeHnue 10 1 rocie 00pabOTKU rpaueHTOM;
00paboTaHHOE M300paKeHNE MOKa3aHOo CITpaBa

1.3 Onepatop Pobeprca

Omnepatrop PoOeprca ma€r apyroil mpocToll METOJ| BBIUHUCICHUS
JTUCKPETHOTO TpaaureHTa. [Ipu ero mocTpoeHn UCHoOIb3yeTCsl TOT PakT,
YTO JUIsl BBIYMCICHUS MOAYJS TPAJAMEHTA MOXKHO HCIOJIb30BaATh
MPOU3BOAHBIE (PAa3HOCTHM) B JBYX B3aUMHO NEPHEHIUKYISIPHBIX
HampaBieHusxXx. B omeparope PobOeprca OepyTcsi OUaroHalbHBIC
pPa3HOCTH.

Mamemamuueckoe npeocmasnenue onepamopa Pobepmca:
Yi,j =\/(Xi,j _Xi+1,j+1)2 +(Xi+1,j _Xi,j+1)2 (4)

3a4yacTyto, Ha TMpPaKTUKE BMECTO BbIpaXeHUs (4) HCHOJIB3YIOT
NpUOIMKEHHOE BhIpakeHue (5):

X

()

Tak >xe omneparop Pobeprca mMoxkeT ObITh 3aMEHEH HaJNOKEHHUEM
MacoK:

Y..:\x..—x

i, i,]j i+1, j+1

+‘X.

i+1,j

i,j+1
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YtoOsI IIPUMEHUTH pealn30BaHHBIN B BUPTYAJIbHOM
naboparopHom kKomiuiekce Vision Lab oneparop PoGeprca HeoOXxoaumo
BbIOpaTh BKIaAKy «llomuépkuBaHMe KOHTYpOB» M Ha)kaTh Ha KHOIKY
«Omnepatop PobGeprcan» wumu «Omeparop Pobeprca (X)», mus
npuMeHeHus omeparopa PobepTtca co criaxkuBanueM. B mporpamme
peanr30BaH METO/I, ONUCHIBAEMbIN BhIpXKEHUEM (4).

1.4 Onepartop Cobena

Onepatrop Cobena B OTAMYME OT CTAHAAPTHOTO TpajMeHTa U
oneparopa PobGepTca, mis BBIUMCICHHS KOTOPBIX Tpedyercs 3 u 4
AJIEMEHTa W300paK€HUSI COOTBETCTBEHHO HCHOJIB3YET & 3IIEMEHTOB
n3o0paxkenusi. B cBA3u ¢ 3TUM wucnosb3oBaHue onepatopa Cobena
CO37a€T 3HAUMUTENIBHO OOJBIIYI0 HAarpy3Ky Ha BBIUYHACIWTENIb, B
CpaBHEHUH ¢ ornepaTopoM PobGepTca u cTaHIapTHBIM TPATUEHTOM.

Mamemamuueckoe npeocmasnenue onepamopa Cobena:

Y., =y/DX,,* + DY, ? (6),

rac

+ X,

)2
i+1, j+1

DY, = \/(Xi—l,j—l +2- Xi,j—l + xi+1,j—1)2 + (Xi—l,j+1 +2- xi,j+1 + X'+1,j+l)2

DX, = \/(Xi—l,j—l +2- X+ Xi—l,j+1)2 +(Xi+1,j—1 +2- X

ij i

3a4acTyto, Ha MPAKTUKE BMECTO BBIpaKE€HUS (6) HCIOIB3YIOT
npuoImKeHHOEe BeIpakeHue (7):

Yo =‘DX*i,j‘+‘DY*i,J‘ (7)’
rIe:
DX i =X 10 +2- Xigj + Xig | X #2- Xing + Xigja
DY "ij :‘XHJ4+2-Xi’j,l+Xi+1,j,1‘+‘xi,1,j+1+2'Xi,j+1+Xi+1,j+1

Tak xe omepatop CobOena MOXET OBbITh 3aMEHEH HAJOKEHHEM
MAacoOK:



1 0 -1 1 2 1
2 0 -2/m|0 O O
1 0 -1 -1 -2 -1

YtoOsI IIPUMEHUTH pealn30BaHHbBIN B BUPTYaJIbHOM
naboparopHoMm komiuiekce Vision Lab omeparop Cobena HE0OX0aUMO
BbIOpaTh BKIAAKY «lloguépkuBaHre KOHTYpOB» U HaXaTh Ha KHOIKY
«Omneparop Cobena» nmimu «Onepatop Cobena (X)», Ml TPUMECHEHUS
oneparopa Cobena co crinaxuBanreM. B mporpamMmme peann3oBaH METO/,
OMUCHIBAEMBII BbIpaxkeHueMm (6).

1.5 Onepatrop Jlansaca

Jlis peleHust 3aa4d BBIJEICHUS MEPENajoB sIPKOCTH WM LIBETa
MOKHO MCIOJIb30BaTh U PepeHlaTbHbIe ONepaTopbl  BBICOKUX
nopsiAKoB, Hampumep omnepatop Jlammaca. CnegyeT OTMETUTB, UTO
onepatop Jlammaca MokeT JaBaTh pa3HbIe IO 3HAKY 3HAYEHUS, B
3aBUCUMOCTH  OT  HampaBjieHHs nepenaga (yMEHbUICHHE  WJIU
YBEJIUYEHUE).

Mamemamuueckoe npeocmasnenue onepamopa Jlanaaca:

V() =S e ) (8).

Jlnst quckpeTHOM 00acTy mpoleaypa MoJ4epKUBaHUsT KOHTYPOB
ornepatopoM Jlamiaca MoXeT ObITh 3aMmrcaHa CISaYIOINUM 00pa3oM:

Y.; =DX,, + DY, (9),

rIc. Dxi’j :Xifl,j _Z'Xi,j +Xi+1,j u DY :Xi,j—l_z'xi,j +X

i,j i,j+1

Omnepatop Jlannaca MoXeT ObITh 3aMEHEH HATO)KEHUEM MACKHU:

0 1 O
1 -4 1
0 1 O

B BupryasibHOM nabopatopHoM  Komruiekce — Vision  Lab
peanm3oBaH omneparop Jlaruiaca, COBMEIIEHHBIM C  ITOPOrOBOM
00paboTkoi. UTOOBI MPUMEHHUTH ATOT METOJ, HEOOXOJAMMO BBLIOpATh
BKiIanky «lloguépkuBaHre KOHTYPOB» M HaXkKaTh Ha KHOMKY «OrepaTop
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Jlanmaca». B mosiBUBIIEMCSI TMAIOTOBOM OKHE HEOOXOIMMO YCTaHOBUTH
MIOPOTOBBIC 3HAUYCHUS 11 OTPUILIATEIBHBIX U MTOJ0KUTEIBHBIX 3HAUCHUM.

Ha pucyHnke 2 npeacraBieHo n300pakeHHUe 10 1 mocjae 00padoTKu
oneparopoM Jlamnaca.

Puc. 2 N306paxkenue 10 u nocie o0padbotku oneparopom Jlamnaca,
HCXOJIHOE N300pakeHre CaeBa

2. MeToanka BbINOJHEHHUS JIA00PATOPHOM PA0OTHI
6

[lepBast yacTh J1abOpaTOpHOM PadOTHI 3aKitovaeTcsi B 00paboTKe
U300pakeHusi C MCIOJIb30BAHUEM BUPTYaJIbHOTO JabOpPaTOPHOTO
xomiuiekca Vision Lab.

Btopast yacte n1abopaTopHOil pabOTHI 3aKIIIOYAETCS B pealii3alluu
aTOPUTMOB ~ MOPOroBoM 00paboTkun Ha s3blke C++ B cpexe
nporpammupoBanus C++ Builder.

Jnst  Toro, dToOBI OpraHu3oBaTh OOpPAOOTKY H300paKEHUs
HEOOXOUMO CO3/1aTh MOJIb30BATEIbCKUI HHTEp(deEiic, MO3BOSAIOMIMIA
3arpyarb n3oopaxeHus. OJuH U3 BapUAHTOB MOJOOHOTO MHTEp(eiica
MOKa3aH Ha pUCYHKE 3.
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B Mpumep nporpammel peaavsyloweil NoguEpKMEaHIE KOHTYPOE E@lﬁ

JarpysuTe WE00paKeEHHE

pagueHT

Oneparop Poteprca

Oneparop Cotena

Oneparop Nannaca

Puc. 3 [Ipumep nosb3oBaTeIbLCKOTO HHTEpPErica

ITpennokeHHBI  HpPUMEP  MOJB30BATEIbCKOrO  MHTEp(deiica;
IpEeNICTaBIIsAeT COOOM YeThIpe KOMIIOHEHTA M3 CTaHJIaPTHOW OMOINOTEKH
C++ Builder — gBa xommonenTa Image u mare KoMIoHeHTOB Button.
Komnonent Image pacnonoxxken ©Ha Briagke Additional manenn
KOMIIOHEHTOB (CM. pUCYHOK 4).

T T

Standard  Additional ]'W'in32] Sustem] [rata a'l'«cc:ess] [rata Eontruls] dbE:-:Dress] DataSnan] BDE ] AD0 ] InterEase] “WwebSera

y wmEpWER Ao HE+ADAEN S ZET @

Puc. 4 Briagka Additional nanenn komnonenros C++ Builder

Kommonent Button pacmonoxken Ha Bkiaake Standard manemun
KOMITOHEHTOB (CM. PHCYHOK 5).

Standard l.ﬁ.dditiunall Win32] Sustem] D ata .-’-'-.u:u:ess] [ ata Eu:untru:uls] dI:uE:-:Dress] DataSnaD] BDE ] ADO ] InterB az

y BF S AMEmr 0o @ E |

Puc. 5 Bkinaaka Standard manenun komnonentos C++ Builder
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[Tocne pa3menieHnss KOMIIOHEHTOB Ha (popme clielyeT HaCTPOUTH
UX CBOMCTBA. JTO MOXET OBITh MPOU3BEACHO NMyTEM H3MEHEHUS UX
ceoiictB B okHe Object Inspector. Oxno Object Inspector
oToOpakarolee CBOKWCTBa KOMITIOHEHTa BUtton nmoka3zano Ha pucyHke 6.

Chbject Inspector @
Buttarm TEuttan j

Froperties l Events ]

Enabled brue -
Font [TFant]

Height 25

HelpContext |0

Helpk.eyvword

HelpT ype htContest

Hint

Left 16 -

All zhown

m

Puc. 6 Oxno Object Inspector oroOpaskaroliee CBOWCTBAa KOMIIOHEHTA
Button

B npeaioxeHHOM IpuMepe ObUIM M3MEHEHBbI cBoiicTBa Name st
xomnonenToB Button, ceoiictBa Proportional u Stretch xommnonenTos
Image u cBoiicTBa, OIPEAEIIAIONIIE ITOJI0KEHHE KOMITOHEHTOB Ha (hopmed
Taxke, @it Toro, uroObl caelaTh KOMIIOHCHTHI IMage BHIUMBIMH
HIOJIb30BATEIII0 HEOOXOAMMO 3arpy3UT B HUX HEKOTOPBIC W300paXKCHHSI.
JIIst 9TOM eI MOKHO HCIOJIh30BaTh U300pa)KeHHE, MPEACTABIIAIONICE
coboif MaccMB TOYeK Oemoro mBera. MOXKHO 3arpy3MTb TaKoe
n3o0pakeHne, wucHoias3ys okHo Object Inspector nmns  BbeI30OBa
muamorosoro okHa Picture Editor. JImanorosoe oxuo Picture Editor
MOKa3aHO Ha PUCYHKE 7.



Picture Editor &J

Ok

Cancel

Help

[Mane]

" Puc. 7 Junanorosoe okuo Picture Editor

Taxke  mus  3arpy3kd  HM300pakeHUM,  KOTOpble  OyAyT
0TOOpakaThCsl MO YMOJTYAHUIO MOYKHO MCTIOJIb30BaTh CHEIUATBHBINA KO/
(cm. mucTuHr 1)

9

Jluctuar 1 Ilpumep mnporpaMmMHOrO KoJa, PEATU3YIOLIETO
3arpy3Ky M300paxeHus M0 YMOIYAHHUIO

void __ fastcall TForml::FormCreate(TODbject *Sender)
{
Imagel->Picture->LoadFromFile(ExtractFilePath( Application-
>ExeName ) + "\HauansHoe n3o0paxenue.bmp");
Image2->Picture->LoadFromFile(ExtractFilePath( Application-
>ExeName ) + "\HauansHoe n3o0paxenue.bmp");

}

Caenyer oTMeTuTh, 4To QyHKImo FormCreate cpena C++ Builder
MOJKET CT€HEPHUPOBATh ABTOMATHYCCKHU MIPH ABOMHOM IHIETUKE 1O (HopMe.

[Tocne oxoHuaHus pa®OTHI HAJ MOJB30BATEILCKUM HHTEpQEHcOM
cieayer pas3paborarh (PYHKIHMH, KOTOpbIe OYIyT BBIOJHATHCS MpHU
Ha)KaTHUM Ha KHONKM (KOMIIOHEeHTHl Button). B mpuBenénnom npumepe
OJIHA W3 KHOMOK BBIMOJNHICT 3arpy3Ky H300paKeHHS B OJUH U3
KOMIIOHEHTOB |Mmage, BTopasi BBITIOIHSAET 00pad0TKy H300pasKeHUH.
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JIns  opraHM3aliiyd  3arpy3Kd  HM300paKCHHS HMMEET CMBICI
BOCITOJIb30BaThCs CTaHAAPTHBIM KOMITOHCHTOM OpenDialog.
Kommonent OpenDialog pacnonoxxen Ha Bkiagake Dialogs manenn
KOMIIOHEHTOB (CM. pUCYHOK 8).

OReport  Dialogs I'W'in 31 ] Samnles] .-“-‘-.u:tiveK] EEIM+] InterBase.ﬁ.dmin] [ndu Elients] Inc

k ElE - E S S A8 E

Puc. 8 Bknanka Dialogs nmanenmun kommonentos C++ Builder

3arpy3ky  M300pakeHHH C  HCIOJb30BaHUEM  KOMIIOHCHTA
OpenDialog peanu3yeT ko1 MoKa3aHHBIM HA TUCTHHIE 2.

Jluctuur 2 Ilpumep mnporpaMMHOrO Koja, PEaIu3yIoIIEro
3arpy3Ky u300pakeHHs ¢ ucnoib3oBanueM kommnonenTa OpenDialog

void __ fastcall TForm1::Button1Click(TODbject *Sender)

{
if (OpenDialog1->Execute())

Imagel->Picture->LoadFromFile(OpenDialogl->FileName);

}

Jlnst  opraHuzanu  anropuTMa TMOTYEPKUBAHUS KOHTYPOB Ha
n300pakKeHUU HYXHO TpeoOpazoBaTh (opMar BXOJHBIX JIaHHBIX.
3arpyxeHHOe M300pa’keHHE MPEJCTABIAET COOOM MAcCUB JaHHBIX THUIMA
TColor. Ham HeoOxomumo mpeoOpa3oBaTh €ro, MOJYYHB HAa BBIXOJIE
MAacCuB JaHHBIX THIa INt, copepKamuii JaHHBIE O SPKOCTH TOYEK
n3o0pakenus. [ mpeoOpasoBanus mnepeMeHHod tuma 1Color B
NEepeMEHHYI0 THma INt, coaep X alyr 3HA4eHHE SPKOCTH, MOXKHO
UCIIOJIb30BaTh KO/, TOKa3aHHBIM Ha JIUCTUHTE 3.

Jluctuar 3 Ilpumep mnporpaMMHOrO KOJa, PEATU3YIOLIETO
npeoOpa3oBanue naHHbIX Tuna 1Color B manHbple THIa Nt comepikamiye
MH()OPMAIIHIO O IPKOCTH.

int PixelBright(TColor Color)
{

int Blue, Green, Red:
int Result;
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Blue = Color / (256*256);
Green = ( Color - (Blue * (256*256)) ) / 256;
Red = ( Color - (Blue * (256*256)) - (Green * 256) );

Result = Blue + Green + Red;
return Result;

}

HUcnonb3ys paHHYr (QYHKIHIO, MOPEACTABISECTCS BO3MOKHBIM
pean30BaTh alroOpuTM 00pabOTKHM H300pakeHus rpaaueHToM. Ko,
peaTu3yIONIMi TaHHBIN BUT 00paOOTKH, MOKa3aH HA JTUCTHHTE 4.

Jluctuar 4 Koa, peanusyromuii 00pabOTKy H300paKeHUs
I'PaJIUHTOM.

void SizeKorrection(TImage *Input, TImage *Output)

{

if  ((Input->Picture->Bitmap->Width !'= Output->Picture->Bitmap-
>Width) ||

(Input->Picture->Bitmap->Height = Output->Picture->Bitmap-
>Height))

Output->Picture = Input->Picture;

¥

void Artefact_2x2(TImage *Output)

{

int CountX, CountY;

inti, j;

CountX = Output->Picture->Bitmap->Width;
CountY = Output->Picture->Bitmap->Height;

for (1= 0; i < CountY; i++)
Output->Canvas->Pixels[CountX - 1][i] =  Output->Canvas-
>Pixels[CountX - 2][i];

for (j = 0; j < CountX; j++)
Output->Canvas->Pixels[j][CountY - 1] =  Output->Canvas-
>Pixels[j][CountY - 2];

}
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void Gradient_normal(TImage *Input, TImage *Output)
{
int CountX, CountY;
inti, j;

int A,B,C;

float Calculet;
TColor OutColor;

SizeKorrection(Input, Output);

CountX = Input->Picture->Bitmap->Width;
CountY = Input->Picture->Bitmap->Height;

for (i=0; 1< CountY -1; i++)
for (j =0; j < CountX - 1; j++)
{
A = PixelBright(Input->Canvas->Pixels[j][i]);

B = PixelBright(Input->Canvas->Pixels[j + 1][i]);
C = PixelBright(Input->Canvas->Pixels[j][i + 1]);

Calculet = Calculet / 3;
Calculet = sqrt( (A-B)*(A-B)) + (A-C)*(A-C)));

OutColor = (TColor) (Calculet + (Calculet * 256) + (Calculet * 256 *
256));
Output->Canvas->Pixels[j][i] = OutColor;

}

Artefact_2x2(Output);
}

[IpuBeAEHHBIN BBIIIE MPOrPaMMHBIM KOJ peanu3yer oOpadoTKy
BCETO M300paXeHUsSI W 3arpy3Ky pe3yJbTaToB BO BTOPOW KOMIIOHEHT
tuna TImage. Bemor ¢yukumm Gradient_normal mpowmssogutcs u3
¢byHKIIMU 00pabOTKU HakaTus KHONKUA Ha gopme. Kox, peanusyromuii
Bb130B QpyHKmu Gradient_normal, moka3an Ha qucTHHTE 5.
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Jluctunr 5 Ilpumep mporpamMMHOrO KoJAa, peajru3yrollero BbI30B
dbynknuu Gradient_normal.

void __ fastcall TForm1::Button2Click(TObject *Sender)
{

Gradient_normal(Imagel, Image2);

}

Kon, peamusyromumii 00pabOTKy H300paKeHUsS OMNEPaTOPOM
PoGepTtca, moka3zan Ha JUCTUHTE 6.

Jluctuar 6 Ilpumep mnporpaMMHOrO KoJa, PEaIU3yIOIIETro
00paboTKy n300pakeHus oneparopoM Pobeprca.

void Gradient_Roberts(TImage *Input, TImage *Output)
{
int CountX, CountY;
inti, j;

int A,B,C,D;

float Calculet;
TColor OutColor;

SizeKorrection(Input, Output);

CountX = Input->Picture->Bitmap->Width;
CountY = Input->Picture->Bitmap->Height;

for (i=0; i < CountY - 1; i++)
for (j =0; j < CountX - 1; j++)
{
A = PixelBright(Input->Canvas->Pixels[j][i]);

B = PixelBright(Input->Canvas->Pixels[j + 1][i]);

C = PixelBright(Input->Canvas->Pixels[j][i + 1]);

D = PixelBright(Input->Canvas->Pixels[j + 1][i + 1]);

Calculet =sgrt( ((A-D)*(A-D)) + ((B-C)*(B - C)));
Calculet = Calculet / 3;

OutColor =(TColor) (Calculet + (Calculet * 256) + (Calculet * 256 *
256));
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Output->Canvas->Pixels[j][i] = OutColor;
¥

Artefact_2x2(Output);
}

Kon, peanusyronuii Bbi3oB ¢ynknuu Gradient Roberts, mokazan
Ha JIMCTUHTE 7.

Jluctunr 7 Ilpumep mporpamMMHOrO KoJa, pEeajn3yrollero BbI30B
¢bynknuu Gradient_Roberts.

void __ fastcall TForm1::Button2Click(TObject *Sender)
{

Gradient_Roberts(Imagel, Image2);

¥

Kon, peamusyrommii  00pabOTKy H300pakeHUs ONEPaATOPOM
Co0ena, moka3aH Ha JUCTUHTE 8.
14
Jluctuar 8 Ilpumep mnporpaMMHOrO KoJa, PEATU3YIOLIETO
00paboTKy n300paxkeHus oneparopom Cobena.

void Artefact_3x3(TImage *Output)

{
int CountX, CountY;

inti, j;

CountX = Output->Picture->Bitmap->Width;
CountY = Output->Picture->Bitmap->Height;

for (i=0; i < CountY; i++)
Output->Canvas->Pixels[CountX - 1][i] =  Output->Canvas-
>Pixels[CountX - 2][i];

for (j = 0; j < CountX; j++)
Output->Canvas->Pixels[j][CountY - 1] =  Output->Canvas-
>Pixels[j][CountY - 2];

for (i=0; i < CountY; i++)
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Output->Canvas->Pixels[0][i] = Output->Canvas->Pixels[1][i];

for (j = 0; j < CountX; j++)
Output->Canvas->Pixels[j][0] = Output->Canvas->Pixels[j][1];
¥

void Gradient_Sobel(TImage *Input, TImage *Output)
{
int CountX, CountY;

inti, j;

int A,B,C,D,E,F,G,H;

float Calc_G,Calc_V,Calculet;
TColor OutColor;

SizeKorrection(Input, Output);

CountX = Input->Picture->Bitmap->Width;
CountY = Input->Picture->Bitmap->Height;

for (i=1;1<CountY -1; i++)
for (j = 1;j < CountX - 1; j++)
{
A = PixelBright(Input->Canvas->Pixels[j - 1][i - 1]);

B = PixelBright(Input->Canvas->Pixels[j][i - 1]);

C = PixelBright(Input->Canvas->Pixels[j + 1][i - 1]);

D = PixelBright(Input->Canvas->Pixels[j - 1][i]);

E = PixelBright(Input->Canvas->Pixels[j + 1][i]);

F = PixelBright(Input->Canvas->Pixels[j - 1][i + 1]);

G = PixelBright(Input->Canvas->Pixels[j][i + 1]);

H = PixelBright(Input->Canvas->Pixels[j + 1][i + 1]);

Calc_G =sqrt(abs( ((F + 2*G + H)*(F + 2*G + H)) - (A + 2*B + C)*(A
+2*B + C)) ));

Calc_V = sqrt(abs( ((A + 2*D + F)*(A + 2*D + F)) - ((C + 2*E + H)*(C
+ 2°E + H))))

Calculet = sgrt((Calc_G*Calc_G) + (Calc_V*Calc_V));

Calculet = Calculet / 3;
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OutColor = (TColor) (Calculet + (Calculet * 256) + (Calculet * 256 *
256));
Output->Canvas->Pixels[j][i] = OutColor;

}

Artefact_3x3(Output);
}

Kon, peanusyromnuii Bei3oB ¢ynkiuu Gradient_Sobel, mokazan Ha
JUCTUHTE 9.

Jluctunr 9 Ilpumep mporpaMMHOIO KojAa, PEeaM3yIOIIEro BBhI3OB
dbynxuuu Gradient_Sobel.

void __ fastcall TForml::Button2Click(TODbject *Sender)

{
Gradient_Sobel (Imagel, Image?2);

}

Kon, peamusyrommuii 00pabOTKy H300pakeHHS OMNEpaTopoM
Jlannaca, moka3aH Ha guctuHre 10. 16

Jluctuur 10 Ilpumep mnOporpaMMHOrO KojAa, peaau3yroliero
00paboTKy U300pakeHus orneparopom Jlamnaca.

void Gradient Laplas(TImage *Input, TImage *Output, int
PositivPorog, int NegativPogor)

{
int CountX, CountY;
inti, j;

int A,B,C,D,E;
float Calculet;
TColor OutColor;

SizeKorrection(Input, Output);

CountX = Input->Picture->Bitmap->Width;
CountY = Input->Picture->Bitmap->Height;

for (I=1;1<CountY -1; i++)
for (j =1;j <CountX - 1; j++)
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{
A = PixelBright(Input->Canvas->Pixels[j][i]);

B = PixelBright(Input->Canvas->Pixels[j][i - 1]);
C = PixelBright(Input->Canvas->Pixels[j - 1][i]);
D = PixelBright(Input->Canvas->Pixels[j + 1][i]);
E = PixelBright(Input->Canvas->Pixels[j][i + 1]);

Calculet=(B+C + D + E - 4*A);
if (Calculet > 0)
{ if (Calculet > PositivPorog)
OutColor = clRed;
else
OutColor = clIBlack; }
else
{ if (abs(Calculet) > NegativPogor)
OutColor = clYellow;
else
OutColor = clIBlack; }

Output->Canvas->Pixels[j][i] = OutColor;
¥

Artefact_3x3(Output);
}

Kon, peanusyromuii Bei3oB Gpynkiuu Gradient_Laplas, mokazan Ha
auctunre 11.

JIuctunr 11 Ilpumep nmporpamMMHOro Koja, pealn3yrouIero BbI30B
dbyuknuu Gradient Sobel.

void __ fastcall TForm1::Button5Click(TObject *Sender)

{
Gradient_Laplas(Imagel, Image2, 100, 100);

}
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3. 3aj1aHKe HA BBINOJIHEHH e JIA0OPATOPHOIT PadOThI M MOPSA0K

€€ BBINMOJIHCHUSA

3amaHue Ha BBINOJHEHHE JIa0OpaTOpHOM pPabOTHI  ciemyer
BBIOMpATh U3 TaOIUIBI | B COOTBETCTBUU C HOMEPOM CTYJICHTA B CITUCKE

IPYMIIBL.

Tabnuna 1 3aganus Ha BBITIOTHEHUE J1a00OPATOPHOM pabOTHI

Bapuant | Meton o6padoTku KomMmmenTapuit

1 Omneparop PoGeprca ITpaBasi BepXHsisl YETBEPTh
2 I'paguent JleBast BepXHsIs YETBEPTH
3 Omneparop Pobeprca IIpaBast HWKHSA YETBEPTH
4 ['paguent JleBast HYKHSISL YETBEPTh
5 Omnepatop Cobena BepxHss nonoBuHa

6 Omneparop Jlamnaca HwxHssa nonoBrHa

/ Omnepatop Cobena [IpaBast BepXHsIsl YETBEPTH
8 Omneparop Jlamnaca JleBast BEpXHssl YETBEPTh
9 Omnepatop PoGeprca IIpaBasi HUKHSS YETBEPTh
10 I'paguent JleBast HMXKHsISL UETBEPTH

IlepBast yacth J1abopaTopHON PadOTHI 3aKio4yaeTcs B 00paboTKe
M300paKEHUSI C UCIOJb30BAHHEM BUPTYaJIbHOIO J1AOOPATOPHOIO
koMmIuiekca Vision Lab. Jlnsg BbemoJiHEHHS 00paOOTKH — CIICIyeT
BBINOJIHUTH CJIEAYIOILIYIO [T0CJIEN0BATEIbHOCTD IEHCTBUM:

1.

2.

o bk w

3anmycTUTh TPWIOKEHUE «BUPTYAJIbHBIA Ja0OPAaTOPHBIM
komruieke Vision Laby

3arpy3uTh H300pakeHUEe, KOTopoe OyAeT MOABEPrHYTO
00paboTKe

BriOpath Britanky «lloguépkruBanre KOHTYPOBY

Haxxatp kHONIKY «I'paguenTy.

CoxpaHuTh pe3yabTar 00padoTKu (pe3ysibTaT J0JXKEH OBbITh
MIPEACTABIIEH B OTYETE)

[IpousBectn 00pabOTKYy C HCHOJB30BAHUEM OllepaTropa
PoGeprca. [lis aToro cieayer HaxaTh KHOMNKY «OrepaTop
PoGeptcay.

CoxpaHuTh pe3ysibTaT 00padOTKHU (pe3ynbTaT JOJKEH OBITh
MIpEeJICTaBJICH B OTUETE)
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8. [IpousBect 00pabOTKYy ¢ HCIOJIB30BAaHUEM OIepaTopa
CobGena. [ns sToro ciemayer HaxkaTh KHOMNKY «Ormepartop
Cobenay.

Q. CoxpaHuTh pe3yabTaT 00pabOTKHU (pe3ynbTaT AOJDKEH OBITh

MIPEJICTaBJICH B OTUETE)

10. IIpomsBectn 00pabOTKYy C HCHOJB30BAaHHEM OIepaTopa
Jlanmaca. {ng 3Toro ciuegyer HaxaTh KHONKY «Orepatop
Jlannacay.

11.  CoxpaHuth pe3yibTaT oOpabOTKH (pe3ysbTaT JOJKEH ObITh
MIPEJICTaBJICH B OTUETE)

B oruére O BBINOJHEHUU Ja0OPATOPHOU PabOTHI JOJKEH OBITh
MOKa3aH Mpolecc paboThl C MPOrpaMMON U Pe3yibTaThl 00paOOTKH
HU300paKeHU.

Btopas gacte nmabopaTopHOil pabOThl 3aKJIIOYAETCS B peaii3alluu
QITOPUTMOB  TOPOrOBOM 00paboTku Ha s3pike C++ B cpene
nporpammupoBanus C++ Builder.

OTyeT O BBINOJHEHUHU JTA00PATOPHOU pabOTHI TOKEH COJEPKATh
pa3pabOTaHHBIN MPOTrPaMMHBIN KOA M H300pa)K€HHWE MPOTpaMMbl BO
BpeMs paboThl. Takke OTUeT JOKEH CoAepKaTh M300paKeHHE 10 U
nocye o0padoTKH.

[Ipu pa3paboTke MpOrpamMMBbl, OCYIIECTBISIONLYIO MOTYEPKUBAHKE
KOHTYpOB, CIeyeT MCTOJIb30BaTh METOJT 00paboTKH,
PEKOMEHIOBaHHBIN B 3aJaHUMU.
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