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C uenbio MOBBIIIEHUSI TOCTOBEPHOCTH OTIEPATUBHOTO OTIPEIENICHHsI MEJIKMX Ae(EeKTOB Ha TEeXHUIECKOU
MTOBEPXHOCTH TPENIO’KEHA METOAHMKA U alTOPUTM NHU(POBOI 00pabOTKM M300payKeHU TOBEpXHOCTH. Me-
TOIMKA OCHOBaHAa Ha CErMEHTALMH BBICOKOYACTOTHOW KOMIIOHEHTHI TEKCTYpPbI ITOBEPXHOCTH, B KOTOPOH
HaunboJee IPKO MPOSBIIOTCS Menkue AeekTrl. [1Jis BbIIeIeHUs BLICOKOYaCTOTHONH KOMIIOHEHTBI, B YaCTHO-
CTH, ILIEPOXOBATOCTH, BHIIIOJIHSIETCS pa3AeiICHUE YACTOTHBIX COCTaBIISIOIINX C TIOMOLIBIO BEHBIET-TIpeoOpa-
30BaHMS U KOMIICHCAIMS HU3KOYAaCTOTHBIX MCKAKEHUH, BHOCUMBIX HEPAaBHOMEPHBIM OCBELICHUEM KOHTPO-
JUPYEMOi TIOBEPXHOCTH IIPU PETUCTPALINH €€ N300paxKeHus1, MyTEM roMoMoppHO# ¢punbTpanyu. CerMeHTa-
U BBICOKOYACTOTHON KOMIIOHEHTHI TEKCTYPhI MOBEPXHOCTH 3aKJII0YAETCS B CO3AaHUN OMHAPHOTO H300pa-
XKEHHUS C HCHOJIb30BAHMUEM TEKCTYPHOI'O MPU3HAKA, IOJyY€HHOTO METOIOM MAaTpHULl COBMECTHOI BCTpeuae-
MOCTH, B KadecTBe nopora. [IpennoxkeHHas METoIMKa U aJlTOPUTM anpoOUpPOBaHbI P OOHAPYKEHUH Jic-
(heKTOB MOICTMPOBAHHOHN MMOBEPXHOCTH, & TAKKE pPEabHOM NITH(POBAHHOHN MOBEPXHOCTH 3aKATIEHHON CTall
1 TIOBEPXHOCTH HOJIMMEPHOI0 KOMIIO3UIIMOHHOT0 MaTepuaia. [lokazana 3¢(eKTHBHOCTD BBIIEIEHHUS BBICO-
KOYaCTOTHOH KOMIIOHEHTBI TEKCTYPbI HOBEPXHOCTH. Y CTAHOBJICHO, UTO JJIs BBIJENICHUS 1e(DEKTOB HAa aHU30-
TPONHOH NUTH(OBAHHOW MOBEPXHOCTH B KauecTBE MOPOra JUIsi CETMEHTAI[MM MOTYT UCIIOJIb30BAThCS TEK-
CTYpHBIE TIPU3HAKH KKOHTPACT» U «IHEPTHA», B TO BpeMs KaK MPH aHAJIN3E U30TPOITHON MOBEPXHOCTH KOM-
MO3ULIMOHHOI0 MaTepHaJa MOJIOKUTEIbHbIE Pe3yJIbTaThl CErMEHTAIIUH I10JTyYeHbI JINIIb TP UCIIOIb30BaHUH
«3Heprum» Kak nopora. [IpengoxeHHas METOANKa MOXKET UCTIOIb30BATHCSA B CUCTEMAaX KOMIIBIOTEPHOTO 3pe-
HUS [T OTIEPATUBHOTO KOHTPOJISL TEKCTYPBI U OOHAPY)KEHUS MEJIKHUX JIe(DEKTOB TEXHUUECKON TTOBEPXHOCTU
KaK Ha CTaJIM{ U3TOTOBJICHHUS, TAK U B XOZI€ IKCIUTyaTalluy TPUOOCONPSIKEHUH.

KioueBble ciioBa: TeXHUYECKAsk TIOBEPXHOCTB, TEKCTypa MOBEPXHOCTH, ONpeelIeHre 1e(DEKTOB, KOMITbIO-
TepHOE 3peHue, nudpopas 00pabOTKa, CErMEHTAIUS H300PaKEHHSI.
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Abstract

A technique and an algorithm of digital surface image processing are proposed to increase the validity of
real-time detection of small size defects. The algorithm is implemented in the MATLAB programming envi-
ronment. The technique is based on segmentation of high-frequency component of surface texture because
small size defects are especially pronounced in this component. The high-frequency component, in particular
roughness, is extracted by means of wavelet transform for frequency components separation and homomor-
phic filtration for compensation of low-frequency distortion caused by nonuniform illumination of test sur-
face. Segmentation of high-frequency texture component consists in formation of binary image using the
texture descriptors derived from gray-level co-occurrence matrix as segmentation threshold. Proposed tech-
nique and an algorithm are approved in application to defect detection for simulated surface, for real ground
surface of hardened steel and for surface of carbon fibre reinforced plastic composite. Extraction efficiency
of high-frequency component of surface texture is shown. It is found that texture descriptors “contrast’ and
“energy” can be applied as segmentation thresholds for defect extraction/determination on ground (aniso-
tropic) surface while segmentation of image of plastic composite (isotropic) surface is effective just with
“energy” as threshold. Proposed technique can be applied for simultaneously real-time monitoring the surface
texture and detecting the small size defect in machine vision systems in the course of production and operation
of tribosystems.

Keywords: engineering surface, surface texture, defect detection, machine vision, digital processing, image
segmentation.
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