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OILIEHKA YCTOMYUBOCTH NOKA3ATEJEN HEOJJTHOPOJJHOCTH
BYMAT JUISI TOJIUT PA®UHA
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Lenv pabomvr — uccredosanue u cpagHenue paoa CMamucmuiecKux noxasameineti HeoOHOPOOHOCMU
oymazu.

s oyenxu noxazamens npoceem dymazu, KOMopulili Xapakmepusyem HepasHoMepHoe pacnpedenenue
B0JOKHUCBIX KOMHOHEHNO8 U MUHEPANbHbIX HANOIHUMENel 6 cCmpykmype 6ymazu, 6 Kawecmee aibmepha-
mugwl ucnoavb3osanus npubopos «Lorentzen &Wettre TSO-tester» u onmuueckozo ananuzamopa «PTA-Line
Formation Testery npednodiceno npumenums yu@posou MUKpOCKON, pabomalowuii 8 npoxoosuyem ceeme.

Paccmompena mooenv modenv HeoOHopoOHOCHMU HA npumepe MOOeau «uwaxmamuas oockay. Hc-
noOIb308aHUE NOKA3AMEN PPAKMATbHAA PAZMEPHOCTb HEYO0BIeMEOPUMENbHO ONUCLIGAEm XapaKmepu-
cmuKy mooenu. Yoosiemsopumenvhvie pe3yibmamsl NOAY4eHbl ¢ UCNOAb308anuem sumponuu [llenona.
Tax, nanpumep, pazbpoc sHavenuii 0 noKa3amenss YpaKmanbHas pasmepHoCms Ko1ebdaics 8 npedenax
1,75-1,93, u coomeemcmeenno 1,028—1,833 ons noxkazamens sumponus Lllenona.

IIpeonooicenvt mpu epynnvl nokazameneu, KOmMopble OMpax;caiom pasiuytvle CIopoHbl HePaAGHOMEPHO-
cmu nOKpbimus. nogepxHocmu Groxyramu uiu npomounamu. Ilepeas epynna — cpeonexgadpamuunoe om-
KJIOHeHUe, pasmax, KoIu4ecmeo OmmeHKo8 cepo2o. Bmopas zpynna — omkionenue yenmpa macc om 2eo-
Mempuyeckozo cpeonezo. Tpemwvsa epynna — sumponus Illenona, Konuwecmeo u/unu pasmep y4acmkos,
NPUHUMAEMBIX 3a (DIOKYIbL (RPOMOUHDL).

Ha npumepe obpasyos dymaeu xracca C — Cuezypouka, Svetocopy, Economy — ¢ ucnonvszosanuem
muxpockona «Anemamu BUO2» npoananuzuposana o0HOpoOHOCmb 06pasyos smux bymae. B kavecmee no-
Kasamenel 0118 aHau3a Obiau 8bIOPAHbL: CPEOHEK8AOPAMULHOE OMKIOHEHUe ApKocmu, sHmponus no Lleno-
HY, UHOEKC pOPpMOBaHUsL, PPAKMATLHAS PA3SMEPHOCMb, 3AHAMAS LOKYIAMU NIOWAOb, OMKIOHEHUe 0N 2€0-
MEempu4ecko20 YeHmpa Macc, KOAUYecmeo OMMEHKOE Cepo20, PAa3HOCMb MeCOy MAaKCUMANbHbIM U
MUHUMATLHBIM 3HAYeHUeM ommenkos cepozo. Oyenena wyecmeumenbHOCny SmMux nokasamenel Ha Gblopan-
HbIX Oymazax. Haubonvwyro uyscmeumenibHOCmy NOKA3A] RApamemp OMKIOHEHUe YeHmpa MAcc Om 2€0-
MempuyecKo2o yeHmpa, xapakxmepusyiowuics kodgpguyuenmom sapuayuu pasuvim 21,9—-43,1%. 3nauenue
0115 sapuayuu CpeoHexsaopamuyHo20 omrionenus aprocmu cocmasuno 12,9-13,1%. Bapuayuu ocmanvHuix
nokazameineti MeHee 3HA4UMeNbHbL.

Pesynomamor pabomul mozym Obims UCNoAb308aHbL 0151 pA3PAOOMKU KOIUYECMBEHHO20 MeMOodd OYeH-
KU HeOOHOPOOHOCMU OyMa2u.

KiaroueBnble ciioBa: HEOJHOPOAHOCTDH 6yMaFI/I, OITHYECKHI METOA, MOACIIb «IaxXMaTHas JOCKa), KJ'IaCCI/I(l)I/IKaL[I/ISI
IoKasaTeiei HEOJHOPOAHOCTH, yCTOfI‘II/IBOCTI) HOKaSaTCJ’IGﬁ, O(I)I/ICHLIG 6yMaFI/I.
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The purpose of this work is to study and compare a number of statistical indicators of paper het-
erogeneity.

To assess the paper lumen index, which characterizes the uneven distribution of fibrous components in
the structure of paper (cardboard), it was proposed to use a digital microscope as an alternative to using the
“Lorentzen & Wettre TSO-tester”” devices and the PTA-Line Formation Tester optical analyzer, working in
trans-mitted light.

The model of inhomogeneity is considered on the example of the *““checkerboard” model. The use of the
indicator fractal dimension does not satisfactorily describe the characteristics of the model. Satisfactory re-
sults were obtained using the Shannon entropy. So, for example, the scatter of values for the fractal dimen-
sion indicator fluctuated within 1.75-1.93, and, accordingly, 1.028-1.833 for the Chenon entropy exponent.

Three groups of indicators have been proposed, which reflect different sides of the unevenness of the
surface coverage by floccules or scours. The first group — standard deviation, span, number of shades of
gray. The second group is the deviation of the center of mass from the geometric mean. The third group is the
Chenon entropy, the number and/or size of areas taken for floccules (gullies).

On the example of paper samples of class C — Snegurochka, Svetocopy, Economy — using the micro-
scope “Altami BIO2” analyzed the heterogeneity of the samples of these papers. The following parameters
were chosen for the analysis: standard deviation of brightness, Chenon entropy, molding index, fractal di-
mension, area occupied by floccules, deviation from the geometric center of mass, number of shades of gray,
the difference between the maximum and minimum values of shades of gray. The sensitivity of these indica-
tors on the selected securities is estimated. The greatest sensitivity was shown by the parameter deviation of
the center of mass from the geometric center — 21.9-43.1%. The value for the variation of the standard de-
viation of brightness was 12.9-13.1%. Variations in other indicators are less significant.

The results of the work can be used to develop a quantitative method for evaluating paper heterogeneity.

Keywords: paper unhomogeneity, optical method, “checkerboard” model, classification of indicators of het-

erogeneity, stability of indicators, office paper.
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