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Development of an image analysis-based technique for precise
evaluation of print mottle in the paper industry

= o - A e = - =i - 2
Aeanend dasnaside”, In&und wnad’, alansd wenuyey
Siriluk Pongkeatchai'’, Kosin Hachawee', Warot Promboon®
FULMAYIN 19 WEENAN 2568 WATILNAYIN 10 WARNNEW 2568 BANFURNNW 11 WARNEW 2568

muﬁﬁmﬁn{qﬁmm WMARANIIUTZEUIDEIANNTRITUANN (Print mottle) %QLﬂuﬂmuqﬁ’] ﬁrﬁm:wu ABATANIN
i TngensL iRy meliafiinaueldnnsUssananan gL aemATa A RS
‘ﬁmmmzi’mr‘fumﬁui%mmamwmﬂr(Human visual system) e lsnnlsifiudlpanuususuarasanandd
NNTATVRAEILANEA N1INAABILTZNDLALE (1) NITAFINNINANADY BAT (2) N7 T FRE 99 UANNaTaa N TIaNHN
ﬁﬂmwﬁuvw’ﬁq@ﬂmﬂmﬁme”ﬁﬁ’w’qwmmwﬂﬁﬂLLzﬁ”QLﬂ?ﬂuLﬁﬂuﬁﬁmmﬁmﬁuﬁr (Correlation) fiunN19Useiliunag
mmmﬂmm NANTTAAIIZHALUANLINATANLINNATIARINIBSLLIUANTE (Bandpass filtering) LastnAlianaanes
futlaz@nannsulsei (Modified coefficient of variation) Ememmmuwuﬁﬂumiﬂiwmum@wLﬂjmﬂmmmmﬁ
0.8 mmmmmmimmm (Tile cell method) 1A 0.8-0.9 WAWmATARUANITUINAALLLNE (Integration simple
model) 1eAgannnan 0.9 %IQLL’&6’1\‘15\‘1ﬂlﬁﬁﬂ“]’]NlﬂﬁLﬁﬂdﬁUﬂ’]iﬂi‘::l,ﬁuﬁ’m@’mﬁlﬂwléwﬂrwﬂﬂ‘ﬁzﬁm nranniiad
ﬁmmﬁuﬂ"\immimsl%muvlﬁﬁugﬂﬂmi%iﬂ i easaunuefuazTa i Ainmzinn Aumunzdmy
N12ATLANANNINNUANW N IELIUNTHARNIE A HUATLITTA U

o o

AENATY: 788ANNLRIUANN, ATHANNTlHAaNAN LRI UANNE, TilanuaLT, ADINININUANT

"WdaeWAS LTI AuimuwinnssuuaznAtulag 131 aTa unAnaas ane (WunTw) 4adnenTLs 70110 dssinalne
“inddudasy

56 Bulletin of Applied Sciences, Vol. 14 No. 2, 2025

A




This research aims to develop a technique for evaluating print mottle, a critical defect that affects print
quality, particularly in solid-printed areas. The proposed method combines image processing with a mathematical
model aligned with the human visual system (HVS) to achieve greater accuracy and consistency than visual
inspection alone. The experimental work comprised (1) the creation of simulated images and (2) the use of
actual printed samples obtained from commercial printing facilities. These samples were analyzed using
multiple techniques, and the resulting measurements were compared with expert visual assessments to
determine correlation values. The results indicate that bandpass filtering and the modified coefficient of variation
yielded correlations below 0.8, while the tile cell method achieved correlations in the range of 0.8-0.9.
In contrast, an integration model in the form of a simple model achieved the higher correlation values of more
than 0.9, indicating the closest alignment with human visual assessment. Furthermore, the proposed approach
can be implemented using common equipment such as flatbed scanners and image-analysis software, making

it highly suitable for quality control in paper and packaging production processes.
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Comparison on Mottle Measurement Models - Offset Printing [ Gray print [ Blue Print
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