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Beenenne

Brinenenne u  pacrno3HaBaHHE OOBEKTOB Ha
KapTorpau4ecknx CHUMKAax — OJHO M3 BaXKHBIX
HanpaBjIeHUH B KOMIIBIOTEPHOM 3peHuu. PerieHue
9TOM 3aJa4l  MOXET CYIIECTBEHHO  YIIy4IIUTh
BO3MOKHOCTH HCKYCCTBEHHBIX CHCTEM BOCIPHHAMATH
OKpYXKalolllee MPOCTPAaHCTBO, pa3AeisITh €ro Ha
OTAETbHBIE JIOTHUECKHE YaCTH U  OCYIIECTBITH
MHTEPAaKTHUBHOE  B3aWMOIEHCTBHE C  OOBEKTaMH
OKPY’KaIOIIIEero Mupa.

Lenpto naHHON pabOTHI ABISIETCS HCCIECAOBAHUE,
peanu3alys U CONOCTaBJICHHE METOJOB KOHTYPHOTO
aHanM3a, NpPH  pPEUIEHHHM  33/1a4d  OLCHKHU
CTaTHUCTHYECKUX rapameTpoB o3ep Ha
KapTorpapu4ecKux CHUMKax.

Pa3paboTka anroputma OyAeT NPOMCXOIUTH Ha
s3pike C++ ¢ ucnonp3oBanuem onbnmotexkn OpenCV.
OpenCV — 6ubnnoteka anropuTMOB KOMITHIOTEPHOTO
3peHust, 00pabOTKM W300paKCHUH W YHCICHHBIX
ITOPUTMOB OOIIETO HA3HAYEHHS C OTKPBITHIM KOJIOM,
KOTOpasi TIO3BOJISIET OOJIETYUTh M YCKOPHUTH IIPOIECC
pa3paboTKu.

MeToabl peanu3anuu

VcXoqHBIMU JIaHHBIMH  SIBIISIFOTCSL  CHHMKH  CO
CIyTHUKa,  COJEpKalue  n300pakeHHs  03ep.
OCHOBHBIMHU  3aJjauyaMi SIBIISIETCSl JIETEKTUPOBaHHE
03ep, OIEHKAa UX CTATUCTUYECKHX I1apaMeTpoB
(MecTomoNoXKeHue, TJIOMIA/b), COTIOCTaBJICHUE
CHMMKOB pPa3HBIX JIET C LEJBI0 OLEHKH JHHAMHKH
W3MEHEHHS BOJHOTO TIOKPOBA.

B nanHOil pabore wucciemyroTcs 3 anropurMa
JIETeKTUPOBaHMS 03€p, NPUBOIATCS PE3yJIbTATHl U3
COIIOCTABJICHUS.

IlepBblii  anropurm
ITaIOB!

1. TlepeBox M300pakeHUs] B OTTEHKH CEPOTO.

2. TayccoBo criaxuBanue (pa3MbITUE).

3. Brpiuncienre OMTOBOW pa3Bsi3KU MO KaXKIOMY
AJIEMEHTY U3 MaCCHBa.

4. Tlpumenenue MOPQOIOTHIESCKOTO TIpeodpa-
30BaHUs JUIIATalNH.

5. Tlpumenenne wmopdonoruaeckoro mnpeobpa-
30BaHUs CYXECHUSI.

6. buHapuzanus n300pakeHUsI.

7. Tlpumenenne QpyHKINM HOPMaIN3ALHH.

8. HaxoxIeHHe CTATUCTHYECKHUX I1apaMeTpoB.

BTopoii anroput™ COCTOUT U3 CIEAYIOUIUX 3TAIOB!

1. Tlpumenenue oneparopa Jlamnaca.

2. Pa3mbITHE TOCPEICTBOM NMPUMEHEHUS MEIHaH-
HOTO (HIBTPA.

3. CyMMupoBaHHE TOJIyYeHHbBIX PE3yJIbTATOB.

4. Bunapusanust 1300pakeHUsL.

COCTOUT U3 CJICAYIOIIHNX

5. HaxoxIeHHe cTaTUCTHYECKUX I1apaMeTpoB.

TpeTuii arOpUTM COCTOUT U3 CIEAYIONINX ITAIOB!

1. OOpabotka rpaaueHTa SPKOCTH H300paKEeHUs
omneparopoM Cobos.

2. Pa3mbrTHe
BBIYHCIICHUS CBEPTKH.

3. CymmupoBaHUE TIOTYICHHBIX PE3YJIbTATOB.

4. TayccoBo criaxuBaHue (pa3MbITHE).

5. Ilpumenenme wmopdonornaeckoro mpeodpa-
30BaHHE IJIaTalUH.

6. [Ipumenernme MopdoIorHuecKoro mpeodpa-
30BaHUA CYKCHUS.

7. CymMMHpOBaHHUE MOJIy4YCHHBIX PE3yIbTaTOB.

8. buHapuzanus n300paxeHUs.

9. HaxoxIeHHe CTaTUCTUYECKUX ITapaMeTpoB.

Bunapu3aius u3o0paxeHus npeodpasyer
U300pakeHHe K MOHOXPOMHOMY H300paKCHHUIO
COTJIacCHO (opMysam:

N300paKeHHs MOCPEICTBOM

max If src(x,y) > T(x,y)
dst(x’ y) = {value ’
0 otherwise

rze T(x,y) — mopor, pacCUuTHIBaEMbIi HHIUBUAYAIBHO
JUTA KaXI0TO MTUKCEs.

I'ayccoBo crinakuBanue (pa3MbITHE) — 3TOT GHUIBTP
IpUMEHseTcs  AfAf  yCTpaHeHWs  IIyMOB  Ha

n300pakeHun. Sapo gaHHOTO (DUIBTPA MOMKHO
BBIpa3uTh HOPMyJIOH.
.. 1 i24j2
F(i,j) = exp(———
) 202w p( 202 7"

rae i, ] — KoopauHATBI MHUKcenst n3obpaxenus; f —
CUTHAJ, a ¢ — IIyM, HaXOJSIIMHCS HAa HCXOJHOM
N300paKeHHH.

Omneparop Cobomst MPUMEHSIETCS JUTST
BBIYMCIICHHS TPaJIUEHTA IPKOCTH ~ M300pa)keHUst B
Kax 0¥ Touke. GX u Gy — 1Be MaTpUIBI, TIe KaXKaas
TOYKa COJCPHKUT HPHOIIKESHHbIE TPOU3BOIHBIE IO X U
10 Y. OHH BBIYHCIISIOTCS ITyTEM YMHO)KEHHS MaTPULIbI
Gx m Gy m cymmmpoBaHHWeM OOOHWX MAaTpHIl, B
pe3ynbTaTe MONYyYeHHBIH pe3yJbTaT 3alHChIBACTCS B
TEKyIHe KOOPJHHATHI X M Y B HOBOTO H300PaXKeHUSL:

G =./Gx?% + Gy?.
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JleMOHCTpanus MOJYYEHHBIX Pe3yJabTaTOB IpPH
NpOBeeHUH IKCIIEPHMEHTOB.

Puc.1 (a,b). Kaprorpadpuueckuit cHUMOK 03Ep.

Ha pucynke 2 (ab) mpuBenensr pesymbraThl
HKCIEPUMEHTA NIEPBOT0 aJITOPUTMA.

Puc.2 (a,b).Pe3ynbTars npuMeHeHUs! IepBOro
aJITOpUTMa.

Ha pucynke 3 (a,b) mnpuBeneHsl pe3yibTaThl
9KCIIEPUMEHTa BTOPOTO AJITOPUTMA.

W3 npuBeneHHBIX Pe3yabTaTOB 3KCIEpHMEHTa 3
aNrOpUTMOB, 0oJiee TOUHOE M OOJbIIEe KOJIUYECTBO
o3ep Jain BTOpOM anroput™m. PesynbTarsl, Moiy-
YEHHBIE MEPBBIM alropuTMOM cozepxkar
M30BITOYHOCTD, T.K. OOHAPYKEHHBIMH OKa3BIBAIOTCS
o0nacTh, KOTOpBIE HE SBIAIOTCS o3epamu. Tpernit
AJITOPUTM BBIACTINIT MEHBIIEE KOJIUYCCTBO O3€P

Puc.3 (a,b). Pe3ynbraTel npuMeHeHHsST BTOPOTO
ANrOpUTMA.
Ha pucynke 4 (a,b) mnpuBeneHsl pe3yibTaThl

Puc.4(a,b).Pe3ynbraTel IpUMEHEHUSI TPETHETO
JIropUTMa.

3akia04yeHue

ITpoBenén 0030p HM3BECTHBIX  METOJOB W
QNrOPUTMOB aHajIM3a M O00PabOTKH W300paKeHUH
oubmmorekn OpenCV.

B npanpheiimiem B pamkax BKP mmanupyetcs
IPUMEHUTb CBEPTOUHYIO HEMPOHHYIO CETh, CPABHUTH
MOJTy4EeHHBIE pe3yabTaTh c pe3yabpTaTamu,
MOJYyYeHHBIMH  C  TIOMOIIBI0  IPOTPAMMHOIO
obecieuernss ArcGIS w BBIABHTH ONTHMANBHBINA
BapHaHT OLIEHKU CTATUCTUYECKUX TapaMeTPOB 03€p Ha
KapTorpapu4eckux CHUMKax.
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