
28. - 29. Rujna 2023., Zagreb, Hrvatska
28. - 29. September 2022., Zagreb, Croatia

27. Međunarodna konferencija tiskarstva, dizajna i grafičkih komunikacija Blaž Baromić
27th International conference on printing, design and graphic communications Blaž Baromić

IZDAVAČ / PUBLISHER
Sveučilište u Zagrebu Grafički Fakultet, Zagreb, Hrvatska / University of Zagreb Faculty of Graphic 
Arts, Zagreb, Croatia

UREDNIK / EDITOR
prof. dr. sc. Ivana Bolanča Mirković
GRAFIČKI UREDNIK / GRAPHIC ART DIRECTOR
dr. sc. Ivan Pučić
DIZAJN KORICA / COVER DESIGN
Jelena Kajganović, dipl. graf. ing.

ISSN: 2991-2733
Rujan 2023.
December 2023.

Prava prijevoda, elektroničke pohrane, reprodukcije i potpune ili djelomične adaptacije na bilo koji 
način (uključujući mikrofilm i fotokopije) zadržana su za sve zemlje. Nijedan dio ove publikacije 
ne smije se reproducirati, distribuirati ili prenositi u bilo kojem obliku bez pisanog dopuštenja 
Izdavača, osim za kratke citate uključene u recenzije ili za druge nekomercijalne upotrebe 
dopuštene zakonom o autorskim pravima. Za zahtjeve za dopuštenje obratite se Izdavaču pismenim 
putem na sljedeću adresu: pdc.conference@grf.hr.

The rights of translation, electronic storage, reproduction, and adaptation in whole or in part by any 
means (including microfilm and photocopying) are reserved for all countries. No part of this publi-
cation may be reproduced, distributed, or transmitted in any form without the written permission 
of the Publisher, except for brief quotations included in reviews or for other non-commercial uses 
permitted by copyright law. For requests for permission, please contact the Publisher in writing at 
the following address: pdc.conference@grf.hr.



ORGANIZATORI / ORGANIZERS

• Sveučilište u Zagrebu Grafički fakultet, Zagreb, Hrvatska / University of Zagreb Faculty of 
Graphic Arts, Zagreb, Croatia

• Sveučilište Sjever, Koprivnica, Hrvatska / University North, Koprivnica, Croatia
• Tehničko velečilište u Zagrebu, Hrvatska / Zagreb University of Applied Sciences, Croatia
• Univerza v Ljubljani, Naravoslovnotehniška fakulteta, Ljubljana, Slovenija / University of 

Ljubljana, Faculty of Natural Sciences and Engineering, Ljubljana, Slovenia
• Univerzitet u Travniku, Fakultet za tehničke studije, Travnik, Bosna i Hercegovina / University of 

Travnik, Faculty of Technical Studies, Travnik, Bosnia and Herzegovinia

SUORGANIZATORI / CO-ORGANIZER’S

• Akademija tehničkih znanosti Hrvatske, Zagreb, Hrvatska / Croatian Academy of Engineering, 
Zagreb, Croatia

• Hrvatski hidrografski institut, Split, Hrvatska / Hydrographic Institute of the Republic of Croatia, 
Split, Croatia

POKROVITELJ / AUSPICES

• Ministarstvo znanosti i obrazovanja / Ministry of Science and Education

ORGANIZACIJSKI ODBOR / ORGANIZATIONAL COMMITTEE:
 
• Col Comdt Prof. Rajendrakumar Anayath, PhD. (IN)
• prof. Ivana Bolanča Mirković, PhD. (HR) 

(Conference Chair)
• prof. Maja Brozović, PhD. (HR)
• Željko Bosančić, mag. ing. techn. graph. (HR)
• Tomislav Bronzin, mag.ing.el. (HR)
• assoc. prof. Tomislav Cigula, PhD. (HR)
• asst. prof. Katarina Itrić Ivanda, PhD. (HR)
• Robert Krajačić, dipl ing. (HR)
• Davor Krajnović, dipl. ing. (HR)
• assoc. prof. Krunoslav Hajdek, PhD. (HR)
• assoc. prof. Vanda Jurković, PhD. (HR)
• assoc. prof. Rahela Kulčar, PhD. (HR)
• Marko Maričević, PhD. (HR)
• prof. Igor Majnarić (HR)
• Goran Medek, PhD. (HR)
• prof. Marin Milković, PhD. (HR)

• prof. Klementina Možina, PhD. (Sl)
• prof. Nikola Mrvac, PhD. (HR)
• asst. prof. Daria Mustić, PhD. (HR)
• prof. Klaudio Pap, PhD. (HR)
• prof. Jesenka Pibernik, PhD. (HR)
• Ivana Pavlović, PhD. (HR)
• Ivan Pučić, PhD. (HR)
• Brigita Prole, mag.oec. (HR)
• Iva Šarčević, PhD. (HR)
• prof. Mario Tomiša, PhD. (HR)
• prof. Amra Tuzović, PhD. (BA)
• prof. Raša Urbas, PhD. (SI)
• asst. prof. Marina Vukoje, PhD. (HR)
• prof. Damir Vusić, PhD. (HR)
• prof. Jana Žiljak Gršić, PhD. (HR)
• prof. Ivana Žiljak Stanimirović, PhD. (HR)

PROGRAMSKI I RECENZENTSKI ODBOR / PROGRAM AND REVIEW BOARD

• Col Comdt Prof. Rajendrakumar Anayath, PhD. (IN)
• assoc. prof. Dubravko Banić, PhD. (HR)
• prof. Ivana Bolanča Mirković, PhD. (HR) (Con-

ference Chair)
• asst. prof. Sabina Bračko, PhD. (Sl)
• prof. Maja Brozović, PhD. (HR)
• assoc. prof. Krunoslav Hajdek, PhD. (HR)
• asst. prof. Dorotea Kovačević, PhD. (HR)
• assoc. prof. Rahela Kulčar, PhD. (HR)
• prof. Marin Milković, PhD. (HR)
• asst. prof. Marko Morić, PhD. (HR)
• prof. Nikola Mrvac, PhD. (HR)

• asst. prof. Klemen Možina, PhD. (Sl)
• prof. Klementina Možina, PhD. (Sl)
• prof. Klaudio Pap, PhD. (HR)
• Iva Šarčević, PhD. (HR)
• prof. Amra Tuzović, PhD. (BA)
• prof. Raša Urbas, PhD. (Sl)
• asst. prof. Urška Vrabič Brodnjak , PhD. (Sl)
• asst. prof. Marina Vukoje, PhD. (HR)
• prof. Igor Zjakić, PhD (HR)
• prof. Jana Žiljak Gršić, PhD. (HR)
• prof. Ivana Žiljak Stanimirović, PhD. (HR)



27. Međunarodna konferencija tiskarstva, dizajna i grafičkih 
komunikacija Blaž Baromić, 2023.

Predgovor

27. Međunarodna konferencija PDC održana je na Sveučilištu u Zagrebu, Grafičkom fakultetu, 28. 
i 29. rujna 2023. godine. Međunarodne konferencija Blaž Baromić fokusirana je na predstavljanje 
najnovijih znanstvenih spoznaja u području tiska, dizajna i grafičkih komunikacija. Uz spomenuto 
znanstveno područje na međunarodnoj konferenciji predstavljeni su znanstveni u srodnim i inter-
disciplinarnim područjima. U doktorskoj školi mladi znanstvenici predstavljaju svoja dosadašnja 
istraživanja i usavršavanju svoje generičke vještine. Uz spomenuto, na konferenciji se prezentiraju 
rezultati projekta i prezentiraju nove knjige iz područja Konferencije. Okruglim stolom žele se po-
taknuti rasprave između znanstvenika i stručnjaka iz privrede. U okviru konferencije je organizira-
na izložba studentskih radova međunarodnog karaktera te natječaj za grafički proizvod. Cilj kon-
ferencije je osiguranje i stvaranje potrebnog okruženja za poticanje rasprave, razmjene mišljenja i 
umrežavanje među europskim istraživačima iz akademske zajednice i industrije. Svi cjeloviti radovi 
objavljeni u ovom zborniku recenzirali su stručnjaci u obliku slijepe recenzije, te revidirani od strane 
autora radi poboljšanja prema uputama i savjetima recenzenata.
Zahvaljujemo programskom i recenzentskom te organizacijskom odboru, voditeljima sekcija, studen-
tima suradnicima i administrativnim djelatnicima, za doprinos uspjehu ove Konferencije.
Želimo se zahvaliti svim autorima koji su prijavili cjelovite radove i omogućili ovu konferenciju. Zah-
valjujemo se na kvaliteti njihovih prezentacija i komunikaciji s ostalim sudionicima.

Odbori 27. Međunarodne konferencije tiskarstva, dizajna i grafičkih komunikacija

27th Blaž Baromić International Conference of Printing, Design 
and Graphic Communications, 2023.

Foreword

The Blaž Baromić International Conference is focused on presenting the latest scientific knowledge in 
the field of printing, design and graphic communications. In addition to the mentioned scientific field, 
scientific papers presented at the international conference is from related scientific and interdisci-
plinary fields. In doctoral school, young scientists present their previous research and improve their 
generic skills. In addition to the aforementioned, project results and presentation of new books in 
the field of the conference were presented. The round table aims to encourage discussions between 
scientists and experts from the economy. As a part of the conference, an exhibition of student works 
of international character and a competition for a graphic product were organized. The aim of the 
conference is to provide and create the necessary environment to encourage discussion, exchange 
of ideas and networking among European researchers from academia and industry. All papers pub-
lished in this proceedings were reviewed by experts in the form of a blind review, and revised by the 
authors for improvement according to the instructions and advice of the reviewers.
We would like to thank the program and review and organizational committee, heads of sections, 
student associates and administrative staff, for their contribution to the success of this Conference.
We would like to thank all authors who submitted papers and made this conference possible. We are 
grateful for the quality of their presentations and communication with other participants.

Committees of the 27th International Conference of Printing, Design and Graphic Communications
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Security parameters used in valuable papers
Arif Ozcan, Emine Arman Kandirmaz

SECURITY PARAMETERS USED IN VALUABLE PAPERS 

Arif Ozcan1, Emine Arman Kandirmaz1
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1. INTRODUCTION

Figure 1: Security parameters used in anti-counterfeiting products [1] 

• 

• 

• 

• 

• 

• 
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1. INTRODUCTION

Figure 1: Security parameters used in anti-counterfeiting products [1] 

• 

• 
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• 

• 

• 

• 

• 

• 

Figure 2: Security inks used in anti-counterfeiting products [4] 

 

Irıdescent
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Figure 3: UV Security ink used products.  

Figure 4: Optical variable Security ink used products. 
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Figure 3: UV Security ink used products.  

Figure 4: Optical variable Security ink used products. 

 

Figure 5: Watermarks used product. 

Figure 6: Microtexts used products. 

Figure 7: Guilloche pattern used in security products. 
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Figure 8: Void labels used in security products. 

2. CONCLUSION 

3. REFERENCES 

engineering and design, Vladić G. (Ed.), Novisad, (2022) 737
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Individualizirani dizajn za digitalni tisak sa skrivenom tipografijom u NIR spektru
Individualized design for digital printing with hidden typography in the NIR spectrum
Ivana Žiljak Stanimirović

Individualizirani dizajn za digitalni tisak sa skrivenom tipografijom u 

NIR spektru 

Individualized design for digital printing with hidden typography in 
the NIR spectrum 

 
Ivana Žiljak Stanimirović

Sažetak 

cloudu. Informacije za infracrvenu grafiku se povlače iz 

Programsko rješenje za izvođenje 
je proširen tako da prihvaća veći broj individualiziranih grafika 

područj izvodi i realizira N grafičkih rješenja koje mogu 
imati jednaku vizualnu sliku, a različite 
grafička rješenja koj očitavaju s infracrvenom kamerom.

zaštitnih ambalaži, u 
zaštitnoj grafici na oznakama kvalitete, potvrdama o autentičnosti i certifikatima, te u dizajnu 

ima različite individualizi i tipografska rješenja skrivena u bliskom 

Ključne riječi: a, infracrveni spektar, zaštitna grafika.

Abstract 

Keywords   



10 Zagreb, 28.–29. September 2023. 

International Conference on printing, design and graphic communications 2023

1. INTRODUCTION

1980s (V Žiljak, 1987
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1. INTRODUCTION

1980s (V Žiljak, 1987

2. INDIVIDUALIZED PACKAGING DESIGN 

Figure 1: Design of packaging for olive oil, commissioned by Dolina Maslina, design by 

Ivana Žiljak Stanimirović, illustration academic painter Nada Žiljak 

 

Figure 2: Original packaging design of boxes and bottles for Dolina Maslina olive oil 

 

https://dolinamaslina.hr. 
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3. REDESIGN OF PACKAGING WITH INFRARED GRAPHICS 

“ ” 

Figure 3: Redesign of olive oil packaging with infrared individualization for 2023, front 

label and back label 

 

4. DESIGNING INDIVIDUALIZED INFORMATION FOR THE INFRARED SPECTRUM 
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3. REDESIGN OF PACKAGING WITH INFRARED GRAPHICS 

“ ” 

Figure 3: Redesign of olive oil packaging with infrared individualization for 2023, front 

label and back label 

 

4. DESIGNING INDIVIDUALIZED INFORMATION FOR THE INFRARED SPECTRUM 

Figure 4: Redesign of the packaging: a) IR graphic installation plan, b) Infraredesign® protection 

 

Figure 5: Infraredesign elements: manufacturer, series, individualized NIR QR code, VIS-NIR 

 

Figure 6: Infrared security elements: microtext Infraredesign® tag, “HR-EKO-03”, VIS-NIR 

“ ”

5. DETERMINATION OF INFRAREDESIGN  TWINS FOR DIFFERENT VALUES OF K 
“ ”
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–
– – – – – – –

Figure 7: VIS-NIR twins 

 

Table 1: VIS NIR twin CMYK dye pairs 

 VIS NIR  

   Table 2: Proportion of K (%) in process IRD pairs of twin dyes for different default values of K 

 RGB Desired 
Value K IR CMYK IR  CMYK IR  

6. COMPARISON OF INFRAREDESIGN METHODS, RESULTS AND DISCUSSION 

“ ”
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Figure 7: VIS-NIR twins 

 

Table 1: VIS NIR twin CMYK dye pairs 

 VIS NIR  

   Table 2: Proportion of K (%) in process IRD pairs of twin dyes for different default values of K 

 RGB Desired 
Value K IR CMYK IR  CMYK IR  

6. COMPARISON OF INFRAREDESIGN METHODS, RESULTS AND DISCUSSION 

“ ”

Figure 8: Spectral analysis of the Infraredesign® method for a given value of K infrared response 
with toner for the digital printing  

 

    
Figure 9: Spectral analysis of the print according to the GCR method (Photoshop) for the offset 

printing  
 

“ ”



16 Zagreb, 28.–29. September 2023. 

International Conference on printing, design and graphic communications 2023

7. CONCLUSION 

8.        REFERENCES 
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Development of experimental typeface using letters from latin and cyrillic scripts
Nik Leban, Tanja Medved, Klementina Možina

DEVELOPMENT OF EXPERIMENTAL TYPEFACE USING LETTERS FROM LATIN 
AND CYRILLIC SCRIPTS  

Nik Leban1, Tanja Medved1, Klementina Možina1 
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1. INTRODUCTION

the world’s population uses various alphabets with Latin 

–
After Peter the Great’s typographic reform, 

Gramatíčno izkâzanje ob rúskom 
jezíku Croatian priest Juraj Križanić in 1655, where he simply referred to the 

Slavic language (Ján Herkeľ Elementa universalis linguae Slavicae
Uzajemni Pravopis Slavjanski Pokus o dorozumívací jazyk slovanský

Medžuslovjansky 
jezyk

™

™

The Četlivica 
(Четливица) 
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1. INTRODUCTION
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After Peter the Great’s typographic reform, 

Gramatíčno izkâzanje ob rúskom 
jezíku Croatian priest Juraj Križanić in 1655, where he simply referred to the 

Slavic language (Ján Herkeľ Elementa universalis linguae Slavicae
Uzajemni Pravopis Slavjanski Pokus o dorozumívací jazyk slovanský

Medžuslovjansky 
jezyk

™

™

The Četlivica 
(Четливица) 

2. EXPERIMENTAL 

• 
• 
• 
2.1 Designing letters  

Cyrillic scripts (Figure 1). These include the uppercase letters A, E, O, J, K (К), M and T. We 

y difference in this group was the letter K. In Cyrillic, the uppercase letters К and 
Ж have the same shape

part of the letter Ж would hang too 

Figure 1: Some sketched letters  
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elements. This applies to the uppercase letters F (Ф), H (X), I (И), L (Л), N (H), P (П), R (P), S (C) 

letter P to П, we had to omit two curve points near the lower junction of the bowl and the stem 

group was not challenging either. The bowls of the letter Ф form half of a perfect circle

In the letter И, the thinner and bolder strokes are swapped compared to N. The left p
letter Л extends across the baseline.

 

Figure 2: Interpolation between letters P and П with different constructions  

 

Figure 3: Interpolation between letters S and C  

 

Figure 4: Designing process of letters B and V, and interpolation between them  
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Figure 3: Interpolation between letters S and C  

 

Figure 4: Designing process of letters B and V, and interpolation between them  

group includes the letters B (Б), C (Ц), D (Д), Đ (Ђ), G (Г), U (У), Z (З) and Ž (Ж). The automatically 

its Cyrillic form (Б) 

For the letters Đ and Ž, this was not a problem as we easily incorporated the diacritics into the 
shape of Cyrillic letters. The caron of the uppercase Ž transformed in
letter Ж and the crossbar of the letter Đ rose to the height of the capital letter Ђ. We sketched the 
mapping options for the letter Ž in advance, which made the actual design process easier. 

r the basic construction of the letter Ž and could make 
informed decisions about the placement of anchor points. The letter Ђ is designed as a capital T 

Figure 5: Interpolation of letter D before adding intermediate matrix (1), before using Matchmaker 
tool (2) and after making intermediate version (3) 

 

. These include Ć (Ћ), Č (Ч), DŽ (Џ), LJ (Љ), NJ 
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(Њ) and Š (Ш). Unlike the letters Đ and Ž from the previous group, combining two characters into 

precise plan due to their differences (e.g. DŽ and Џ). Our solution was to first intuitively design 

this approach for the letter Š (Ш). The letters LJ and NJ are designed as Cyrillic L 
(Л) and N (Н) with an added bowl at the bottom right, slightly extending over the middle height 

J into a bowl for both. For the letter Ć, we started with the already designed 
Ђ for its Cyrillic form since they are very similar. We transformed the round stroke of Ђ into a 

into a larger counter for the letter Ć. We divided the basic shape of the letter Č into three parts 
that needed alignment. We formed the left half into the shoulder of Ч and we aligned the right 

letter Š differ significantly from the straight strokes of the letter Ш. We divided the capital letter Š 

right halves of Ш, and we aligned the S Similarly to Č, we hid the 
caron inside the left and right stems. The last designed letter was the digraph DŽ. We obtained the 
stems of the letter Џ from the stem of D and the slant stroke of Ž. We aligned the lower half of 

ith the arm of Ž. We concealed the remaining strokes and diacritical 

 

Figure 6: Automatically generated middle version of letter Š (Ш) before redesign 

 
2.2 Designing numerals, punctuation marks and some special symbols  

its bottom stroke. The numeral 3 is almost identical to the Cyrillic letter З but slightly wider. For 
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2.2 Designing numerals, punctuation marks and some special symbols  

its bottom stroke. The numeral 3 is almost identical to the Cyrillic letter З but slightly wider. For 

2.3 Legibility surveys  

which we gathered information about the respondents’ gender, age and their knowledge 

– Ž, Č, Ć and Đ – as well as the digraphs DŽ 

– Č, Ć, Š and Ž. Other frequently mentioned letters included the 
digraphs NJ, LJ and DŽ

3. RESULTS
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shoulder of the capital letter Č (Ч) into a counter similar to the Latin form and added a caron. The 
ter D (Д) had a rounded lower right edge and a sharp upper right edge. We exchanged 

e digraph DŽ (Џ). 

while preserving the caron above the shape of Ž. We also added a descender found in the Cyrillic 
n of the letter F (Ф) was previously generated 

e version of the letter G (Г) and added a crossbar. The capital letter X (H) has a 

crossbar of the medium version of the letter I (И). We also added an intermediate glyph for the 
capital letter L (Л), where we extended the right crossbar and modified the stroke on the left to 

letters N (Н) and NJ (Њ) in the intermediate version, and further narrowed NJ. The letter S (С) had 

U (У) thicker and raised its connection with the shoulder. For the capital letter V (В), we added an 

. The intermediate version of the capital letter C (Ц) was closer to the Cyrillic 

then transformed into the Cyrillic form. Creating the letter Ć (Ћ) proved to be 

letter Š (Ш) proved to be the most difficult. The initial idea was to transform the 

of the capital letters Š and U. We decided to keep the idea of the S shape from the sketch and mirror 

stroke to help balance the glyph. Interpolating the letter Z (З) 

The last letter was the capital letter Ž (Ж). In the previous version of this letter, we divided the 
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shoulder of the capital letter Č (Ч) into a counter similar to the Latin form and added a caron. The 
ter D (Д) had a rounded lower right edge and a sharp upper right edge. We exchanged 

e digraph DŽ (Џ). 
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letter Š (Ш) proved to be the most difficult. The initial idea was to transform the 

of the capital letters Š and U. We decided to keep the idea of the S shape from the sketch and mirror 

stroke to help balance the glyph. Interpolating the letter Z (З) 

The last letter was the capital letter Ž (Ж). In the previous version of this letter, we divided the 

Figure 7: Sketches of correction for final version of typeface Tranzicija 

the digraphs NJ, LJ, DŽ and their Cyrillic counterparts. Without specifying ligatures,

“ ”
“ ”

Figure 8: Interpolation of DŽ digraph without (above) and with ligature (below) 
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Figure 9: Full character set of final version of typeface Tranzicija with degrees of letter 
interpolation 
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Figure 9: Full character set of final version of typeface Tranzicija with degrees of letter 
interpolation 

4. CONCLUSION

phabets (e.g. j and й or ja and я). Since the typeface is already variable, we 
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– Your Phonetic Passport to All of Europe’s Languages. 
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Enriching typographic cultural heritage of ornamental patterns
Maja Račič, Klementina Možina

ENRICHING TYPOGRAPHIC CULTURAL HERITAGE OF ORNAMENTAL 
PATTERNS 

Maja Račič1, Klementina Možina1 

Abstract 

–

psychology in ornamental art. We focused on William Caslon’s typographic ornaments in The 
Manual of Linotype Typography
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1. INTRODUCTION

–
–

’s Column in Rome (c. 113 AD) [3, 9

–

–

–
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1. INTRODUCTION

–
–

’s Column in Rome (c. 113 AD) [3, 9

–

–

–

 

Figure 1: Example of type specimen with six different typographic ornaments at bottom of sheet; 
each typographic ornament is already mirrored and multiplied, and forms decorative line or 

ornamental pattern 



34 Zagreb, 28.–29. September 2023. 

International Conference on printing, design and graphic communications 2023

2. EXPERIMENTAL 

The Manual of Linotype 
Typography 

Through annotations, we identified individual ornaments and located them on the list of Caslon’s 

A Grammar of Type Ornament

The Manual of Linotype Typography

–

 

Figure 2: Ornaments Caslon Border 750R and 750L  

 

Figure 3: Ornaments Caslon Border 751R and 751L  
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2. EXPERIMENTAL 

The Manual of Linotype 
Typography 

Through annotations, we identified individual ornaments and located them on the list of Caslon’s 

A Grammar of Type Ornament

The Manual of Linotype Typography

–

 

Figure 2: Ornaments Caslon Border 750R and 750L  

 

Figure 3: Ornaments Caslon Border 751R and 751L  

 

Figure 4: Ornaments Caslon Border 752R and 752L  

2.1 Selected patterns  

 

Figure 5: Examples of designed patterns 

2.1.1 Pattern no. 1 
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–

 

Figure 6: Pattern no. 1 

 

 

Figure 7: Typesetting grid for Pattern no. 1 

 

 

Figure 8: Graphic layout scheme for Pattern no. 1  
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–

 

Figure 6: Pattern no. 1 

 

 

Figure 7: Typesetting grid for Pattern no. 1 

 

 

Figure 8: Graphic layout scheme for Pattern no. 1  

2.1.2 Pattern no. 2 

–

 

Figure 9: Pattern no. 2  

 

 

Figure 10: Typesetting grid for Pattern no. 2 

 

Figure 11: Graphic layout scheme for Pattern no. 2 
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2.1.3 Pattern no. 3 

–

Figure 12: Pattern no. 3 

Figure 13: Typesetting grid for Pattern no. 3 
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2.1.3 Pattern no. 3 

–

Figure 12: Pattern no. 3 

Figure 13: Typesetting grid for Pattern no. 3 

Figure 14: Graphic layout scheme for Pattern no. 3 

 

2.2 Designing series of graphics 
2.2.1 Files preparation 

 

Figure 15: Inverse scheme file for laser engraving  

2.2.2 Preparing wooden engraving blocks 
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Figure 16: Engraving blocks made from cross-cut pear wood 

2.2.3 Laser engraving 

 

Figure 17: Laser-engraved wooden ornament Caslon Border 750R  

2.2.4 Laser printing 
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Figure 16: Engraving blocks made from cross-cut pear wood 

2.2.3 Laser engraving 

 

Figure 17: Laser-engraved wooden ornament Caslon Border 750R  

2.2.4 Laser printing 

 

Figure 18: Stable positioning of printing forme on printing press 

3. CONCLUSION

 

Figure 19: Texture of printed graphic  
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Figure 20: Printed graphic of symmetrical pattern 

–
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Figure 20: Printed graphic of symmetrical pattern 

–

Figure 21: Printed graphic – Pattern no. 1
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Figure 22: Printed graphic – Pattern no. 2
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Figure 22: Printed graphic – Pattern no. 2

Figure 23: Printed graphic – Pattern no. 3

4. REFERENCES 

–
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Održivost promocije prodaje odjeće na aplikacijama  društvenih medija 
Sustainability of clothing sales promotion on social media applications
Ivana Bolanča Mirković, Katarina Ivanda Itrić, Zdenka Bolanča, Marina Vukoje

ODRŽIVOST PROMOCIJE PRODAJE ODJEĆE NA APLIKACIJAMA  

DRUŠTVENIH MEDIJA  

SUSTAINABILITY OF CLOTHING SALES PROMOTION ON SOCIAL MEDIA 

APPLICATIONS  

Ivana Bolanča Mirković¹, Katarina Ivanda Itrić1, Zdenka Bolanča2, Marina Vukoje1  

Sažetak 
Promocija proizvoda u zadnjih 50 godine u potpunosti se promijenila. Tiskani katalozi s odjećom vrlo rijetko 
se susreću. Tiskaju se samo male serije kataloga za ekskluzivne proizvode visoke mode, koje ne sadrže cijelu
kolekciju nego samo izabrane proizvode. Na taj način smanjuje se negativan utjecaj na okoliš tiskanjem 
kataloga, obično vezanim uz hlapljive organske spojeve emitirane u zrak te teške metale i aromatske 

proizvode, ali i oglašavaju svoje sudjelovanje u društvenim medijima. Takav način promocije u potpunosti 
smanjuje utjecaj na okoliš procesom tiska, ali uvelike doprinosi negativnom utjecaju na okoliš kroz 

nzumiranje energije iz većinom neodrživih izvora. U istraživanju će se proučavati način ponašanja i navike 
potrošača kroz anketno istraživanje. Proučavanjem literature utvrditi će se visinama ugljikovog otiska te 
potrebna voda za pregledavanje društvenih medija. Za spomenuto će se izračunati doprinos skupina 
ispitanika po određenom društvenom mediju. Dobiveni rezultati mogli bi podići svijest korporacija o učinku 
na okoliš.  

Ključne riječi: održivost, promocija, društveni mediji. 

Abstract  

 
Keywords: 
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1. INTRODUCTION 

2. METHODOLOGY 
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1. INTRODUCTION 

2. METHODOLOGY 

3. RESULTS AND DISCUSSION 
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Figure 1. Respondent's statement about reviewed topics on social media (1 is the least frequent, 
and 8 is the most frequent) 

Figure 2. Respondent's statement about types of use social media (1 is the least frequent, and 10 is 
the most frequent) 
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Figure 1. Respondent's statement about reviewed topics on social media (1 is the least frequent, 
and 8 is the most frequent) 

Figure 2. Respondent's statement about types of use social media (1 is the least frequent, and 10 is 
the most frequent) 

Figure 3. Respondent's statements about elements related to energy consumption on social media 
applications for browsing clothes (1 is the least frequent, and 5 is the most frequent) 
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4. CONCLUSION 
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4. CONCLUSION 
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Ekstrakcija prirodnih bojila iz biljaka i začina
Extraction of natural dyes from plants and spices
Maja Humski, Marina Vukoje, Katarina Itrić Ivanda, Rahela Kulčar, Ivana Bolanča Mirković

EKSTRAKCIJA PRIRODNIH BOJILA IZ BILJAKA I ZAČINA 

EXTRACTION OF NATURAL DYES FROM PLANTS AND SPICES 

Maja Humski1, Marina Vukoje1, Katarina Itrić Ivanda1, Rahela Kulčar1, Ivana Bolanča Mirković1 

Sažetak 

Velika potražnja za različitim vrstama bojila proizlazi iz činjenice da se oni koriste u jako velikoj 
količini, kao aditivi ili dodaci u različitim granama industrije (prehrambenoj, kozmetičkoj, 
farmaceutskoj, grafičkoj, itd.). Međutim, zbog problema sintetskih bojila koji uzrokuju toksičnost 
i karcinogenost u ljudskom tijelu, njihova se upotreba postupno smanjuje. Stoga je sve veći interes 

tetičke. Prirodna bojila mogu se dobiti iz gotovo 
biljaka, minerala, pa čak i nekih insekata. Prednost prirodnih bojila je ekološka 

prihvatljivost, odnosno ne stvaraju nikakve ekološke probleme u fazi proizvodnje ili uporabe te 
održavaju ekološku ravnotežu. Cilj ovog rada je ekstrakcija prirodnih bojila iz biljaka i začina 
različitim metodama kao što su ultrazvučna ekstrakcija i ekstrakcija vrućom vodom. Određena su 
njihova kolorimetrijska svojstva te je promatrano može li se bojilo tehnikom direktn
vezati za celulozni papir te zadržati nakon ispiranja.
Ključne riječi: prirodna bojila, začini, biljke, ekstrakcija

Abstract 

Keywords  . 
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1. INTRODUCTION 

–

2. EXPERIMENTAL
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1. INTRODUCTION 

–

2. EXPERIMENTAL

Table 1: Materials used in the experiment and extraction ratios 

Material used for 
extraction 

Desired colour Material: solvent 
ratio 

colorant’s

3. RESULTS AND DISSCUSSION 

Table 2: Colorimetric parameters of beetroot extract 
  

Ultrasound 
EtOH  H2O  10 min 20 min  30 min 

L* 
a* 
b* 
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Figure 1: Spectral reflectance curves of beetroot extract derived with water and ethanol extraction 
and ultrasonic extraction in water at different time intervals 

a*

Figure 2: Spectral reflectance curves of spinach extract derived with water and ethanol extraction 
and ultrasonic extraction in ethanol at different time intervals 

 

  
Figure 3: Visual evaluation of spinach extract coloration derived with ethanol (left) ultrasonic (in 

the middle) and water (right) extraction  
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Figure 1: Spectral reflectance curves of beetroot extract derived with water and ethanol extraction 
and ultrasonic extraction in water at different time intervals 

a*

Figure 2: Spectral reflectance curves of spinach extract derived with water and ethanol extraction 
and ultrasonic extraction in ethanol at different time intervals 

 

  
Figure 3: Visual evaluation of spinach extract coloration derived with ethanol (left) ultrasonic (in 

the middle) and water (right) extraction  

 
Table 3: Colorimetric parameters of spinach extract 

   H2O  EtOH Ultrasound 
  30 min 30 min 10 min 20min 30 min 
L* 
a* 
b* 

 

 
Figure 4: Spectral reflectance curves of blueberry extract derived with water and ethanol 

extraction and ultrasonic extraction in water at different time intervals 

 

 
Figure 5: Visual evaluation of blueberry extract coloration derived with ultrasonic (left) 

water (in the middle) and ethanol (right) extraction  
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Table 4: Colorimetric parameters of blueberry extract 

   H2O  EtOH 
  30 min 30 min 
λ/ nm 
L* 
a* 
b* 

 

+a* +b*

(a)                                                                             (b) 

Figure 5: Spectral reflectance curves of red pepper extract derived with water and ethanol 
extraction (a) and visual representation of obtained extract in ethanol 

 

Table 5: Colorimetric parameters of red pepper extract 
 

 H2O EtOH EtOH 
(filtered) 

L* 
a* 
b* 
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Table 4: Colorimetric parameters of blueberry extract 

   H2O  EtOH 
  30 min 30 min 
λ/ nm 
L* 
a* 
b* 

 

+a* +b*

(a)                                                                             (b) 

Figure 5: Spectral reflectance curves of red pepper extract derived with water and ethanol 
extraction (a) and visual representation of obtained extract in ethanol 

 

Table 5: Colorimetric parameters of red pepper extract 
 

 H2O EtOH EtOH 
(filtered) 

L* 
a* 
b* 

 
Figure 6: Spectral reflectance curves of the outer skin of purple onion extract derived with water 

and ethanol extraction  

Table 6: Colorimetric parameters of the outer skin of purple onion extract 
 

 H2O EtOH 
L* 
a* 
b* 

 

Figure 7: Spectral reflectance curves of the papers coloured with red pepper extract before and 
after rinsing in water 
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Figure 8: Visual evaluation of colored papers dyed in spinach and blueberry extracts before and 
after water rinsing 

 

4.  CONCLUSION 
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Figure 8: Visual evaluation of colored papers dyed in spinach and blueberry extracts before and 
after water rinsing 
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Utjecaj svojstava gornjeg sloja naljepnice na gustoću obojenja termokromnog otiska
The influence of facestock characteristics on the optical density of the thermochromic print
Katarina Itrić Ivanda, Zrinka Jakopčević, Marina Vukoje, Rahela Kulčar, Ivan Malenica

UTJECAJ SVOJSTAVA GORNJEG SLOJA NALJEPNICE NA GUSTOĆU 

OBOJENJA TERMOKROMNOG OTISKA 

THE INFLUENCE OF FACESTOCK CHARACTERISTICS ON THE OPTICAL 

DENSITY OF THE THERMOCHROMIC PRINT  
Katarina Itrić Ivanda1, Zrinka Jakopčević1, Marina Vukoje1, Rahela Kulčar1, Ivan Malenica1  

University of Zagreb Faculty of Graphic Arts, Getaldićeva 2, Zagreb, Croatia  
 
 

 

Sažetak
Etikete, dizajn i ambalaža imaju ključnu ulogu u interakciji proizvoda s potrošačima. Potrošači 
često koriste etikete i ambalažu kao ključne faktore prilikom donošenja odluke o kupnji 
proizvoda. Stoga je važno da dizajn naljepnica i ambalaže bude privlačan i informativan. Jedan od 
načina za poboljšanje atraktivnosti proizvoda je korištenje termokromnih boja. Termokromne 

ovom istraživanju analizirat će se utjecaj materijala gornjeg sloja naljepnice na gustoću 
termokromnog otiska. Koristiti će se temperature aktivacije 27˚C. 
Istraživanje će obuhvatiti šest podloga izrađenih od različitih materijala. Cilj istraživanja je
odrediti korelaciju između optičkih svojstava gornjeg sloja naljepnice i gustoće 
termokromnog otiska. Rezultati istraživanja mogu biti korisni proizvođačima kako bi mogli 
odabrati najprikladniji materijal za gornji sloj naljepnice, što bi moglo rezultirati uštedama u 
proizvodnji i poboljšanju kvalitete proizvoda.
Ključne riječi: termokromne boje, naljepnice, gustoća zacrnjena, optička svojstva.
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1. INTRODUCTION 
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1. INTRODUCTION 2. MATERIALS AND METHODS

Table 1: Properties of the PSL’s facestock 

PSL 
Sample 

Facestock 
material 

Facestock 
composition Lightness Whiteness 

(D65/2°) 

18 Pa·s, which is slightly higher 
15 Pa·s.

–

3. RESULTS 
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Figure 1: Arithmetical mean roughness of unprinted PSL substrates (blue) and PSL printed with 

thermochromic ink (orange) 

Figure 2: Mean roughness depth of unprinted PSL substrates (blue) and PSL printed with 

thermochromic ink (orange) 
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Figure 1: Arithmetical mean roughness of unprinted PSL substrates (blue) and PSL printed with 

thermochromic ink (orange) 

Figure 2: Mean roughness depth of unprinted PSL substrates (blue) and PSL printed with 

thermochromic ink (orange) 

Figure 3: Maximum roughness depth of unprinted PSL substrates (blue) and PSL printed with 

thermochromic ink (orange). 

 

Figure 4: Optical density of thermochromic prints. 
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4. CONCLUSION 
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Ispitivanje asocijacija okusa na temelju oblika ambalaže bezalkoholnog pića
Exploring taste associations based on packaging shape for non-alcoholic beverages
Dorotea Kovačević, Lucija Bošnjak, Maja Brozović

ISPITIVANJE ASOCIJACIJA OKUSA NA TEMELJU OBLIKA AMBALAŽE 

BEZALKOHOLNOG PIĆA 

EXPLORING TASTE ASSOCIATIONS BASED ON PACKAGING SHAPE FOR 

NON-ALCOHOLIC BEVERAGES 

Dorotea Kovačević1, Lucija Bošnjak, Maja Brozović1 

 

Sažetak 

Cilj ovog rada bio je ispitati kako oblik ambalaže utječe na percepciju okusa bezalkoholnog pića. 
Oblici ambalaže koji su se ispitivali podijeljeni su u dvije kategorije: uglasti i zaobljeni. Analizom 
je obuhvaćen i utjecaj veličine ambalaže, te su za svaku kategoriju korištena po dva uzorka 
realističnih oblika ambalaže koji se razlikuju po veličini, što je rezultiralo s ukupno četiri uzoraka 
ambalaže. Ispitivanje je provedeno pomoću ankete koja je uključivala 55 ispitanika. Rezultati su 
dobiveni provođenje
ambalaže određivali kolika im je asocijacija na pojedini okus. Mogući izbor kod asocijacija vezanih 
uz okus dijelio se na gorko, kiselo i slatko. Analizom rezultata utvrđeno je
uglaste oblike ambalaže sa visokom asocijacijom slatkoće, dok ih zaobljeni oblici više asociraju na 
kiseli okus osvježavajućeg pića. Dobiveni rezultati pružaju uvid u način na koji potrošači 
uspostavljaju veze između ambalaže i okusa pića koji se u njoj nalazi, te ukazuju na važnost izbora 
samog oblika ambalaže u procesu dizajna za koji je poželjno da je uspješno usklađen s 
očekivanjima potrošača.
Ključne riječi: ambalaža, oblik, dizajn, bezalkoholno piće, okus
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1. INTRODUCTION

investigated the influence of packaging on consumers’ perception of beer taste served from 

consumer’s expectations before drink touches taste receptors in the consumers’ mouth [4]. 

analyses. A study on the consumers’ evaluation of coffee containers [6] demonstrated that people 
are sensitive to container’s shape complexity. In particular, participants in this study expected 

’s shape indicates a higher taste intensity of coffee. The second study 

differences in participants’ taste associations due to changes

rounded graphics on participants’ ratings of packaging design. It was found that drinks in the 
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1. INTRODUCTION

investigated the influence of packaging on consumers’ perception of beer taste served from 

consumer’s expectations before drink touches taste receptors in the consumers’ mouth [4]. 

analyses. A study on the consumers’ evaluation of coffee containers [6] demonstrated that people 
are sensitive to container’s shape complexity. In particular, participants in this study expected 

’s shape indicates a higher taste intensity of coffee. The second study 

differences in participants’ taste associations due to changes

rounded graphics on participants’ ratings of packaging design. It was found that drinks in the 

1.2.  Research questions
examine the effects of packaging shape on people’s taste associations. 

2. METHODOLOGY

participants’ demographic data.

2.1.  Participants 

2.2.  Packaging samples 

packaging samples. In order to mitigate potential effects of visual cues on participants’ visua

2.3.  Procedure 

2.4.  Data Analysis 
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Figure 1. Packaging samples; 1 – angular small, 2 – angular large, 3 – rounded small, 4 – rounded 
large 

3. RESULTS 

Table 1. The ratings frequencies for packaging samples (N = 55) 

Taste Rating 
Packaging 1 Packaging 2 Packaging 3 Packaging 4 

N % N % N % N % 

Sweetness 

Sourness 

Bitterness 
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Figure 1. Packaging samples; 1 – angular small, 2 – angular large, 3 – rounded small, 4 – rounded 
large 

3. RESULTS 

Table 1. The ratings frequencies for packaging samples (N = 55) 

Taste Rating 
Packaging 1 Packaging 2 Packaging 3 Packaging 4 

N % N % N % N % 

Sweetness 

Sourness 

Bitterness 

participants’ responses showed somewhat similar trend. The highest preference for a strong 

Table 2. The average rating of taste associations for packaging samples 

Taste 
Packaging 1 Packaging 2 Packaging 3 Packaging 4 

M SD M SD M SD M SD 

Sweetness 

Sourness 

Bitterness 

the rating for taste association. This approach offers a rapid insight into the participants’ taste 

Figure 2. Semantic differential scale results

4. DISCUSSION AND CONCLUSIONS 

–
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round shapes. Diversity in people’s responses to visual shapes they are exposed to can be 

The findings on the influence of receptacle’s contour on participants' responses remained 
unaffected by the changes in receptacle’s size which was employed as an additional variable 

5.  REFERENCES 
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round shapes. Diversity in people’s responses to visual shapes they are exposed to can be 

The findings on the influence of receptacle’s contour on participants' responses remained 
unaffected by the changes in receptacle’s size which was employed as an additional variable 

5.  REFERENCES 
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Heuristička evaluacija aplikacije namijenjene mentalnom zdravlju
Heuristic evaluation of mobile application for mental health
Gala Golubović, Jelena Kerac, Neda Milić Keresteš, Sandra Dedijer, Stefan Đurđević

 

HEURISTIČKA EVALUACIJA APLIKACIJE NAMJENJENE MENTALNOM 

ZDRAVLJU 

HEURISTIC EVALUATION OF MOBILE APPLICATION FOR MENTAL 

HEALTH 

Gala Golubović1, Jelena Kerac1, Neda Milić Keresteš1, Sandra Dedijer1, Stefan Đurđević1  

Sažetak 

U današnje vrijeme mobilne aplikacije se koriste u gotovo svim aspektima života, te zbog toga 
zdravlje je još uvijek uglavnom tabu tema za 

većinu našeg društva, pa ga ljudi često ignoriraju ili izbjegavaju potrebnu skrb. Kao općenita 
posljedica javlja se pogoršanje mentalnog zdravlja cjelokupne populacije. Upotreba mobilnih 

nih za mentalno zdravlje mogla bi značajno unaprijediti terapijski napredak 
i povećati broj liječenih pacijenata. Aplikacije moraju pružiti zadovoljavajuće korisničko iskustvo 
kako bi ih korisnici uspješno prihvatili. Svrha ovog istraživanja bila je procij

je heuristička evaluacija za prikupljanje i procjenu podataka o upotrebljivosti aplikacije. Sudionici 
u ovom istraživanju bili su studenti završne godine koji su slušali web dizajn kao predmet, stoga 

zadatke koje je trebalo izvršiti kako bi se testirala upotrebljivost. Nakon obavljenih zadataka, 

pronalaženje kritičnih točaka. Rezultati ovog istraživanja mogu se primijeniti za unaprjeđenje 

Ključne riječi: mZdravlje, upotrebljivost, korisničko iskustvo.

Abstract 

Keywords  
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1. INTRODUCTION 

e patients’ involvement [6,7,8].
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1. INTRODUCTION 

e patients’ involvement [6,7,8].

 

 

 

2. METHOD AND MATERIALS 
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3. RESULTS AND DISCUSSION 
3.1 General information about respondents 

 
Figure 1: Graphic representation of preferred services in the application 

 

3.2 User experience 

 

 

Monitoring of personal progress (daily recording of…
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3. RESULTS AND DISCUSSION 
3.1 General information about respondents 

 
Figure 1: Graphic representation of preferred services in the application 

 

3.2 User experience 

 

 

Monitoring of personal progress (daily recording of…

Table 1: Parameters of good user experience according to respondents 

Parameter 

 

3.3 Tasks analysis  

 

Track
3. Find an article titled “Scale Back to Move Forward”

FAQ

Negative Knockout  
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Figure 2: Graphic representation of the evaluation of the parameters for the first task 

 

Track

 

 

 
Figure 3: Graphic representation of the evaluation of the parameters for the second task 

 

Unlike the previous tasks, the third task (find an article titled “Scale Back to Move Forward”) was 

The Upside
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Figure 2: Graphic representation of the evaluation of the parameters for the first task 

 

Track

 

 

 
Figure 3: Graphic representation of the evaluation of the parameters for the second task 

 

Unlike the previous tasks, the third task (find an article titled “Scale Back to Move Forward”) was 

The Upside
 

 

Figure 4: Graphic representation of the evaluation of the parameters for the third task 

 

 

 

Figure 5: Graphic representation of the evaluation of the parameters for the fourth task 

 

 

Negative Knockout
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Figure 6: Graphic representation of the evaluation of the parameters for the fifth task 

 

 

 
Figure 7: Graphic representation of the evaluation of the parameters for the sixth task 

 

3.4 General impression of the application 
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Figure 6: Graphic representation of the evaluation of the parameters for the fifth task 

 

 

 
Figure 7: Graphic representation of the evaluation of the parameters for the sixth task 

 

3.4 General impression of the application 

 

 

 
Figure 8: Graphic representation of ratings of the app's service likeability 

 

3.5 Heuristic evaluation 

 

 
Figure 9: Spreadsheet for heuristics evaluation 
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Figure 10: Graphic representation of the frequency of heuristic violations 

 

 
Figure 11: Graphic representation of problem severity based on heuristics 

 

4. CONCLUSION 
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Figure 10: Graphic representation of the frequency of heuristic violations 

 

 
Figure 11: Graphic representation of problem severity based on heuristics 

 

4. CONCLUSION 
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Mogućnosti reprodukcije fotokromnih boja na različitim tiskovnim podlogama s udjelom alternativnih sirovina
Possibilities of reproduction of photochromic inks on different crush paperboards
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POSSIBILITIES OF REPRODUCTION OF PHOTOCHROMIC INKS  

ON DIFFERENT CRUSH PAPERBOARDS 

MOGUĆNOSTI REPRODUKCIJE FOTOKROMNIH BOJA NA RAZLIČITIM 

TISKOVNIM PODLOGAMA S UDJELOM ALTERNATIVNIH SIROVINA  

Sanja Mahović Poljaček 1, Maja Strižić Jakovljević 1, Marija Jelkić 1, Dora Pavković 1, Ante Parunov 1 

Abstract 

Keywords   

Sažetak 

“crush” pripadaju skupini ekološki prihvatljivih materijala s udjelom 
alternativnih sirovina koji se izrađuju zamjenom određene količine celulozne pulpe procesnim 

oprimaju dojmljiv prirodan izgled, s ponekad, sitnim česticama organskih ostataka na 
površini. Takva površinska tekstura i njeno prirodno obojenje daje takvim tiskovnim podlogama 
snažan ekološki i vizualni efekt, ali zahtjeva detaljan pristup u izboru materijala koji će se koristiti 

različiti procesni parametri, osim same tiskovne podloge, mogu utjecati na kvalitetu reprodukcije 
korištene fotokromne tiskarske boje, boje koje pripadaju 

skupini boja za posebne namjene, čiji je učinak vidljiv kada su izložene ultraljubičastom zračenju 
ili izravnoj sunčevoj svjetlosti. Cilj rada je utvrditi utjecaj različitih tiskarskih parametara i 

oncentracije fotokromnih pigmenata otisnutih na tiskovne podloge s različitim udjelom 
alternativnih sirovina na fotokromni efekt. Očekuje se da će parametri tiska, kao što je, na primjer, 
vrsta tiskarske forme, imati značajan utjecaj na fotokromni efekt. Nadalje, očekuje se da će vrsta 
tiskovne podloge imati izraženiji utjecaj na fotokromni efekt u odnosu na koncentraciju 

Ključne riječi: 
.
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1. INTRODUCTION

2. EXPERIMENTAL PART

2.1. Materials and methods

average particle size of pigments is about 2 to 5 μm and they are 
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1. INTRODUCTION

2. EXPERIMENTAL PART

2.1. Materials and methods

average particle size of pigments is about 2 to 5 μm and they are 

°

2.2. Measurements 

3. RESULTS AND DISCUSSION

3.1. Properties of paperboard substrates

Figure 1: Microscopic images of the substrates: a) Crush Citrus, b) Kaffee Papier and  
c) SH Recycling Grass (mag. 5×) 
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Table 1: Properties of paperboard substrates 

Paperboards 
W-E-05 B-E-05 Thickness  

A SD B SD A SD B SD (mm) SD 

Figure 2: Spectral reflectance of paperboards 
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Table 1: Properties of paperboard substrates 

Paperboards 
W-E-05 B-E-05 Thickness  

A SD B SD A SD B SD (mm) SD 

Figure 2: Spectral reflectance of paperboards 

3.2. Properties of photochromic inks

Figure 3: Spectral reflectance of orange photochromic inks on Crush Citrus paperboards, printed 
with: a) 32 lin/cm and b) 77 lin/cm printing plates 

 

Figure 4: Spectral reflectance of orange photochromic inks on Kaffee Papier paperboards, printed 
with: a) 32 lin/cm and b) 77 lin/cm printing plates 
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Figure 5: Spectral reflectance of orange photochromic inks on Recycling Grass paperboards, 
printed with: a) 32 lin/cm and b) 77 lin/cm printing plates 
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Figure 5: Spectral reflectance of orange photochromic inks on Recycling Grass paperboards, 
printed with: a) 32 lin/cm and b) 77 lin/cm printing plates 

Figure 6: Spectral reflectance of violet photochromic inks on Crush Citrus paperboards, printed 
with: a) 32 lin/cm and b) 77 lin/cm printing plates 

Figure 7: Spectral reflectance of violet photochromic inks on Kaffee Papier paperboards, printed 
with: a) 32 lin/cm and b) 77 lin/cm printing plates 

Figure 8: Spectral reflectance of violet photochromic inks on Recycling Grass paperboards, 
printed with: a) 32 lin/cm and b) 77 lin/cm printing plates 
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Figure 9: Printed samples: a) in room atmosphere and b) exposed to sunlight 

4. CONCLUSION 
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Figure 9: Printed samples: a) in room atmosphere and b) exposed to sunlight 

4. CONCLUSION 
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The influence of paper printing substrate on the optical effect of fluorescent printing inks
Maja Strižić Jakovljević, Sanja Mahović Poljaček, Ivona Karačić

THE INFLUENCE OF PAPER PRINTING SUBSTRATE ON THE OPTICAL 

EFFECT OF FLUORESCENT PRINTING INKS  

UTJECAJ ODABIRA PAPIRNE TISKOVNE PODLOGE NA OPTIČKA 

SVOJSTVA FLUORESCENTNIH TISKARSKIH BOJA 
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University of Zagreb Faculty of Graphic Arts, Zagreb, Croatia1 

Abstract 

–

Keywords

Sažetak 

Fluorescentne tiskarske boje često se koriste u raznim vrstama signalizacije, obilježavanja 
sigurnosnog tiska. Funkcionalni pigmenti unutar ovih boja omogućavaju njihov uočljiv ef

te reemitiraju tu energiju zračenja unutar vidljivog dijela spektra; ovaj efekt omogućava svijetleći 
im svjetlom. Cilj ovog istraživanja je utvrditi 

utjecaj različitih papirnih tiskovnih podloga na optički efekt fluorescentnih boja vidljivih pod 
dnevnim svjetlom. Ove funkcionalne boje otisnute su tehnikom sitotiska na različite vrste 

ljučujući premazane, nepremazane reciklirane papire. Optički efekt 

podlogama ispitana su površinska optička svojstva, kao debljina, gramatura, gustoća papira 
cifični volumen. Rezultati ovog ispitivanja opisat će utjecaj svojstava različitih tiskovnih 

podloga na optički efekt fluorescentnih tiskarskih boja. Ovo istraživanje moglo bi doprinijeti 
korištenje  fluorescentnih tiskarskih boja u različitim 

Ključne riječi
pigmenti, sustavi označavanja, sigurnosni tisak
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1. INTRODUCTION 

2.  EXPERIMENTAL 
2. 1. Materials 

Table 1: Names, abbreviation, and properties of used printing substrates 

Commercial name of the  
Abbreviation 

Grammage Surface 

paper printing substrate (g/m2) properties 
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1. INTRODUCTION 

2.  EXPERIMENTAL 
2. 1. Materials 

Table 1: Names, abbreviation, and properties of used printing substrates 

Commercial name of the  
Abbreviation 

Grammage Surface 

paper printing substrate (g/m2) properties 

2.2. Methods 

3.  RESULTS AND DISCUSSION   
3.1. The measured properties of paper printing substrate 

, where 1/γ is specific volume (bulk), cm /g; γ is paper 
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Table 2: Basic and structural properties of the paper printing substrates used in the 
research 

Sample 
Grammage Thickness Bulk Paper 

(g/m2) (mm) (cm3/g) density (g/cm3) 

MN 

EP 

MIP 

PZ 

NAV 

NM 

KDG 

CR 

 

3.2. Optical properties of paper printing substrates 

3.3. Spectral reflection of printed samples and substrates 
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Table 2: Basic and structural properties of the paper printing substrates used in the 
research 

Sample 
Grammage Thickness Bulk Paper 

(g/m2) (mm) (cm3/g) density (g/cm3) 

MN 

EP 

MIP 

PZ 

NAV 

NM 

KDG 

CR 

 

3.2. Optical properties of paper printing substrates 

3.3. Spectral reflection of printed samples and substrates 

 
Figure 1: Optical properties of paper printing substrates 

 

Figure 2: Spectral reflectance of the sample printed on MN paper substrate 
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Figure 3: Spectral reflectance of the sample printed on EP paper substrate 

 

 
Figure 4: Spectral reflectance of the sample printed on PZ paper substrate 
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Figure 3: Spectral reflectance of the sample printed on EP paper substrate 

 

 
Figure 4: Spectral reflectance of the sample printed on PZ paper substrate 

 

 
Figure 5: Spectral reflectance of the sample printed on NM paper substrate 

 

 
Figure 6: Spectral reflectance of the sample printed on KDG paper substrate 
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Figure 7: Spectral reflectance of the sample printed on CR paper substrate 

 

 
Figure 8: Spectral reflectance of the sample printed on MIP paper substrate 
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Figure 7: Spectral reflectance of the sample printed on CR paper substrate 

 

 
Figure 8: Spectral reflectance of the sample printed on MIP paper substrate 

 

 
Figure 9: Spectral reflectance of the sample printed on NAV paper substrate 

4. CONCLUSION  

5. REFERENCES 

fluorescentne boje modificirane nanočesticama silicijevog i titanijevog dioksida,
Sveučilište u Zagrebu Grafički fakultet
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Recognition of faces presented in different angles - eye-tracking study
Andrej Iskra, Helena Gabrijelčič Tomc

RECOGNITION OF FACES PRESENTED IN DIFFERENT ANGLES - EYE-

TRACKING STUDY 

Helena Gabrijelčič Tomc

University of Ljubljana, Faculty of Natural Science and Engineering, Ljubljana, Slovenia1 
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1. INTRODUCTION 

view, which is between the frontal and profile views at an angle of 45⁰ (mid profile view). 

Figure 1: Facial images taken from different angles [4] 

2. METHODS 

2.1 Participants 

2.2 Stimuli 

2.3 Apparatus 
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1. INTRODUCTION 

view, which is between the frontal and profile views at an angle of 45⁰ (mid profile view). 

Figure 1: Facial images taken from different angles [4] 

2. METHODS 

2.1 Participants 

2.2 Stimuli 

2.3 Apparatus 

Figure 2: Our stimuli shown at angles (22,5°, 45°, 67,5°) [4] 

2.4 Procedure

2.5 Analysis of results 

3. RESULTS 
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Figure 3: Results of correct recognition  

(a)                                          (b) 

Figure 4: Results of fixation duration (a) and saccade length (b) 

(a)                                         (b) 

Figure 5: Results of area size (a) and perimeter (b) and circularity (c) 
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Figure 3: Results of correct recognition  

(a)                                          (b) 

Figure 4: Results of fixation duration (a) and saccade length (b) 

(a)                                         (b) 

Figure 5: Results of area size (a) and perimeter (b) and circularity (c) 

 

Do
lži

na
 sa

ka
d 

[p
x]

(c)

Figure 5: (continued) Results of area size (a) and perimeter (b) and circularity (c) 

4. DISCUSSION 
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Figure 6: Viewing areas for the facial images of the displayed faces at angles 22,5°, 45°, 67,5° in 90°

5. CONCLUSION 

6. REFERENCES 

IJCA Special Issue on “Artificial Intelligence Techniques 
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Figure 6: Viewing areas for the facial images of the displayed faces at angles 22,5°, 45°, 67,5° in 90°

5. CONCLUSION 

6. REFERENCES 

IJCA Special Issue on “Artificial Intelligence Techniques 
−
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122 Zagreb, 28.–29. September 2023. 

International Conference on printing, design and graphic communications 2023



Ivana Bolanča, Mirković, ivana.bolanca.mirkovic@grf.unizg.hr  123

Ivana Bolanča, Mirković, ivana.bolanca.mirkovic@grf.unizg.hr 
Postojnost na svjetlo ofsetnih otiska na alternativnim i ekološki povoljnijim podlogama
Light fastness of offset prints on alternative and ecologically friendly substrates
Zdenka Bolanča, Ivana Bolanča Mirković, Goran Medek

  

 

POSTOJNOST NA SVJETLO OFSETNIH OTISKA NA ALTERNATIVNIM I 
EKOLOŠKI POVOLJNIJIM PODLOGAMA 

LIGHT FASTNESS OF OFFSET PRINTS ON ALTERNATIVE AND 
ECOLOGICALLY FRIENDLY SUBSTRATES 

Zdenka Bolanča Bolanča Mirković

Croatian Academy of Engineering, Zagreb, Croatia1 
University of Zagreb Faculty of Graphic Arts, Zagreb, Croatia2 

Lana Karlovačka tiskara d.d., Karlovac, Croatia 3 

Sažetak 

Postojanost otiska uključuje trajnost i stabilnost. Trajnost ovisi o fizičko mehaničkim 

mikroorganizmima i zagađivačima iz okoliša. Postojanost na svjetlost i moguća fotodegradacija 
tiskarskih boja ovise o nekoliko varijabli: strukturnim čimbenicima, fizičkom stanju boje, 
kemijskoj prirodi podloge, penetraciji boje, vlazi i plinovima. Čimbenici koji pridonose propadanju 

mbinacija korištenih materijala i tehnoloških 

istraživanja optičkih svojstava otisaka na i ekološko prihvat
korištenje različitog kemijskog sastava. Otisci punog tona i oni s 50% 
RTV vrijednosti izlagani su zračenju kroz prozorsko staklo, dinamikom: 7,14, 28, 56, 94 i 112 dana 

rad je doprinos utvrđivanju zakonitosti utjecaja sastava tiskovne podloge, boje i laka u odnosu na 
fizikalno kemijske procese koji se događaju na otisku tijekom 
uvažavajući di
Ključne riječi optičke metode

Abstract 
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1. INTRODUCTION

Jablonski and Šima
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1. INTRODUCTION

Jablonski and Šima

2. EXPERIMENTAL
2.1. Material 
2.1.1. Printing substrates 

Količevo

ULVA sp

Ulva 

2.1.2. Printing inks 

2.1.3. Varnishes 
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2.2 Methods 
2.2.1. Printing of samples 

2.2.2. Exposing the prints to solar radiation through window glass 

2.2.3. Paper, board, and pulps: Measurement of diffuse blue reflectance 

2.2.4. Colorimetry 

3. RESULTS AND DISCUSSION

Figure 1. ISO brightness of cardboard S1 and S2 exposed to solar radiation through the window.  
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2.2 Methods 
2.2.1. Printing of samples 

2.2.2. Exposing the prints to solar radiation through window glass 

2.2.3. Paper, board, and pulps: Measurement of diffuse blue reflectance 

2.2.4. Colorimetry 

3. RESULTS AND DISCUSSION

Figure 1. ISO brightness of cardboard S1 and S2 exposed to solar radiation through the window.  

∆

radiation through window glass for 7, 14, 28, 56, and 112 days, all ∆a* values have a negative 

negative ∆a* values, while prints on cardboard with a
days ∆a* have positive values. (∆a* S1I2 exposed for 7 days = 0.24; ∆a*S1I2 exp. 14 days = 
∆a* S2I2 exposed, 7 days = 0.07; ∆a* S2I2, exposed for 14 days = 0.23;). Samples S2I2 exposed for 
28, 56, and 112 days all have negative ∆a* values. It should be noted that the samples on the S2I2 

∆a* 0.07, exp 14 days=0.61, exp 21 days 0.23, and with further exposure ∆a
∆ ∆ ∆a*

∆a*

Figure 2. ∆a*for prints S1I1, S2I1, S1I1V1, S2IIV1, S1I1V2, and S2I1V2 with cyan ink I1 depending 
on the dynamics of exposure to solar radiation through window glass. 

∆a
*
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∆a
∆a

Figure 3. ∆a*for prints S1I2, S2I2, S1I2V1, S2I2V1, S1I2V2, and S2I2V2 with cyan ink I2 
depending on the dynamics of exposure to solar radiation through window glass. 

∆

∆

∆

Figure 4. ∆b*for prints S1I1, S2I1, S1I1V1, S2IIV1, S1I1V2, and S2I1V2 with cyan ink I1 
depending on the dynamics of exposure to solar radiation through window glass. 

∆a
*

∆b
*
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∆a
∆a

Figure 3. ∆a*for prints S1I2, S2I2, S1I2V1, S2I2V1, S1I2V2, and S2I2V2 with cyan ink I2 
depending on the dynamics of exposure to solar radiation through window glass. 

∆

∆

∆

Figure 4. ∆b*for prints S1I1, S2I1, S1I1V1, S2IIV1, S1I1V2, and S2I1V2 with cyan ink I1 
depending on the dynamics of exposure to solar radiation through window glass. 

∆a
*

∆b
*

∆
∆

∆
∆

Figure 5. ∆b*for prints S1I1, S2I1, S1I1V1, S2IIV1, S1I1V2, and S2I1V2 with cyan ink I2, depending 
on the dynamics of exposure to solar radiation through window glass. 

∆
∆

Figure 6. ∆E for prints S1I1, S2I1, S1I1V1, S2IIV1, S1I1V2, and S2I1V2 with cyan ink I1 the dynamics 
of exposure to solar radiation through window glass. 

∆
∆ ∆ ∆

∆b
*

∆E
*
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∆
∆

Figure 7. ∆E for prints S1I1, S2I1, S1I1V1, S2IIV1, S1I1V2, and S2I1V2 with cyan ink 2 the dynamics 
of exposure to solar radiation through window glass. 

∆

∆E*

∆
∆

∆E 
∆E

∆

∆E*

4. CONCLUSION

∆E
*
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∆
∆

Figure 7. ∆E for prints S1I1, S2I1, S1I1V1, S2IIV1, S1I1V2, and S2I1V2 with cyan ink 2 the dynamics 
of exposure to solar radiation through window glass. 

∆

∆E*

∆
∆

∆E 
∆E

∆

∆E*

4. CONCLUSION

∆E
*
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Kemijska stabilnost termokromne boje korištene na ambalaži za rashlađene namirnice
Chemical stability of thermochromic ink used on packaging for refrigerated food products
Sonja Jamnicki Hanzer, Sara Tanfara, Rahela Kulčar, Marina Vukoje

KEMIJSKA STABILNOST TERMOKROMNE BOJE KORIŠTENE NA 
AMBALAŽI ZA RASHLAĐENE NAMIRNICE  

 
CHEMICAL STABILITY OF THERMOCHROMIC INK USED ON PACKAGING 

FOR REFRIGERATED FOOD PRODUCTS 
Rahela Kulčar  1 

University of Zagreb Faculty of Graphic Arts, Zagreb, Croatia 1 

Sažetak 
U ovom istraživanju proučavana je kemijska stabilnost termokromne
indikator optimalne temperature za konzumaciju hladnih namirnica, često na ambalaži 
alkoholnih pića. sušeća TC boja
visokim sjajem, a drugi s reljefnom površinskom teksturom. Otisci su nakon sušenja izloženi vodi 

spektrofotometrijskom usporedbom tretiranih i netretiranih otisaka, uz korištenje CIEDE2000 
S obzirom na to da standard predviđa sušenje otisaka u 

sušioniku pri temperaturama 50°C nakon izlaganja tekućinama, a budući da su TC boje 
vrlo osjetljive na utjecaj topline, napravljen je paralelan test u kojem su se otisci sušili na zraku 
(23±2°C) kako bi se izbjegao mogući negativni utjecaj povišene 

. Pri tome je također izvršena komparacija rezultata. Kao ključni rezultat istraživanja, 
utvrđeno je da su termokromni koloranti znatno manje stabilni na djelovanje alkohola i vode u 

čen
povišene temperature na termokromne kolorante nije zanemariv. Stoga se preporučuje primjena 

spriječila dodatna degradacija 
radi utjecaja topline prilikom sušenja ovi

Ključne riječi: pametna ambalaža, termokromna boja, temperaturni indikatori, kemijska stabilnost

Abstract 

—

Keywords  . 
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1. INTRODUCTION 

˚

The composition of TC inks includes a mixture of TC microcapsules dispersed in the ink’s vehicle 
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1. INTRODUCTION 

˚

The composition of TC inks includes a mixture of TC microcapsules dispersed in the ink’s vehicle 

2. MATERIALS AND METHODS 

2. 1. Printing substrates 

–

–

Table 1: Properties of used printing substrates 

Property Unit Method 

Paper grade 
Niklakett Premium 
NP  

Niklakett Medium Fashion 
NMF  

2.2. Thermochromic printing ink 

= 12˚C) and changed to yellow above it 
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Figure 1: Visual presentation of thermochromic prints obtained on different label papers using the 
cold-activated OY-12 ink below 8˚C  and above 20˚C  the ink's TA 

2.3. Printing Trials 

Table 2: Characteristics of used thermochromic UV screen printing ink 

Property Value 
–

 

2.4. Assessment of Prints' Resistance to Specific Chemical Agents 
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Figure 1: Visual presentation of thermochromic prints obtained on different label papers using the 
cold-activated OY-12 ink below 8˚C  and above 20˚C  the ink's TA 

2.3. Printing Trials 

Table 2: Characteristics of used thermochromic UV screen printing ink 

Property Value 
–

 

2.4. Assessment of Prints' Resistance to Specific Chemical Agents 

Table 2: Test conditions for used liquid agents  

Test agent Receptor surface Temperature °C  Test duration  Contact condition 

2.5. Spectrophotometric measurements 

–
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3.  RESULTS AND DISCUSSION 

3.1. Results of prints’ chemical resistance 

difference parameter ΔE, derived from the CIEDE2000 

Δ

Table 4: Subjective assessment metric based on CIEDE2000 Colour difference  

Color difference Perception of color difference Tolerance 

–
–
–

–
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3.  RESULTS AND DISCUSSION 

3.1. Results of prints’ chemical resistance 

difference parameter ΔE, derived from the CIEDE2000 

Δ

Table 4: Subjective assessment metric based on CIEDE2000 Colour difference  

Color difference Perception of color difference Tolerance 

–
–
–

–

Figure 2: CIEDE2000 measured on OY-12 prints above ink’s TA 20°C  
 

Figure 3: Bleeding of colorants from prints obtained with OY-12 ink into ethanol 
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Figure 4: CIEDE2000 measured on OY-12 prints below  ink’s TA 8°C  
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Figure 4: CIEDE2000 measured on OY-12 prints below  ink’s TA 8°C  

3.2. Results of prints’ resistance to heat 

Figure 5: CIEDE2000 measured on oven-dried prints  

4.  CONCLUSION 
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The influence of 3D visualizations on attractiveness, perspicuity and stimulation using the website interface of a marketing agency as an 
example
Žan Reberšek-Gavrič, Jure Ahtik, Helena Gabrijelčič Tomc

THE INFLUENCE OF 3D VISUALIZATIONS ON ATTRACTIVENESS, 
PERSPICUITY AND STIMULATION USING THE WEBSITE INTERFACE OF 

A MARKETING AGENCY AS AN EXAMPLE 
Žan Reberšek Gavrič Gabrijelčič Tomc

Vransko, Slovenia1 
University of Ljubljana, Faculty of Natural Science and Engineering, Ljubljana, Slovenia2 

Sažetak 

Studija ispituje izvedbu i upotrebljivost ugradnje 3D grafike i kratkih 3D animacija u korisničko 
sučelje web stranice marketinške agencije i kako utječu na ukupno korisničko iskustvo.
Eksperimentalni dio sadrži informacije o korištenom softveru i koracima web dizajna. Definirali 

st i sadržaj web 
stranice te izradili informacijsku arhitekturu. U međuvremenu smo izradili okvire za prikaz 

deni su pomoću standardiziranog 
UEQ upitnika i pitanja specifičnih za kupca. Ispitanici su također testirali prototip kako bi ocijenili 
funkcionalnost i upotrebljivost konačnog proizvoda. Rezultat istraživanja je analiza korisničkog 
iskustva sučelja web stranice koja uključuje 3D vizualizacije i kratke 3D animacije. Kao primjer 
najbolje prakse, rezultati istraživanja služe kao vodič za dizajnere, kreatore i programere koji žele 
uklopiti računalno generirani 3D sadržaj u vizualni sadržaj web sučelja.
Ključne riječi: 3D vizualizacije, 3D grafika, web dizajn, korisničko sučelje, korisničko iskustvo, animacija 
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1. INTRODUCTION 

–

–

2. METHODS AND TOOLS 

2.1. Strategy 
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1. INTRODUCTION 

–

–

2. METHODS AND TOOLS 

2.1. Strategy 

2.1.1. Target groups and personas 

2.2. Scope 

“scroll back 

2.3. Structure 

2.4. Skeleton 
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Figure 1: Information architecture of the website [1] 

Figure 2: Section of the wire frame and navigation elements, i.e., 3D element, 3D animation, image, 
CTA buttons, button to scroll to the top of the page [1] 

 

2.5. Surface 
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Figure 1: Information architecture of the website [1] 

Figure 2: Section of the wire frame and navigation elements, i.e., 3D element, 3D animation, image, 
CTA buttons, button to scroll to the top of the page [1] 

 

2.5. Surface 

 

2.5.1. 3D elements and 3D animation 

Figure 3: Sketch of one of the animation ideas [1] 

 

2.5.2. User interface 

2.5.3. Prototyping 
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Figure 4: Segment from a prototype in Adobe XD [1] 
 

2.6. Testing 

3. RESULTS 

3.1. First part of the survey – demographics and analysis of the use of 3D web 
graphic 
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Figure 4: Segment from a prototype in Adobe XD [1] 
 

2.6. Testing 

3. RESULTS 

3.1. First part of the survey – demographics and analysis of the use of 3D web 
graphic 

Figure 5: Website interface with the inclusion of 3D visualizations and animations. 

 

In the survey, we showed three examples of websites’ interfaces with 3D graphics. As answers, we 

Figure 6: Responses about the number of websites containing 3D visualizations 
(Number of respondents = 105) [1] 
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3.2. Second part of the survey – prototype analysis 

Figure 7: Graph of the results of our product compared to the database of other products [1, 11] 
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3.2. Second part of the survey – prototype analysis 

Figure 7: Graph of the results of our product compared to the database of other products [1, 11] 

 

Figure 8: Responses about 3D visualizations affecting the users’ actions 
(Number of respondents = 105) [1] 

 

4. CONCLUSIONS 
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usability of the website was rated as excellent. According to most of the respondents’ answers, the 

5. REFERENCES 
 Reberšek Gavrič Ž
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Istraživanje učinkovitosti dizajna web aplikacija korištenjem eye-tracking metodologije
Researching the effectiveness of web application design using eye-tracking methodology
Neda Milić Keresteš, Nada Miketić, Jelena Kerac, Gala Golubović, Tamara Miladinović, Sofija Stojanović, Sanja Kovačević

 

ISTRAŽIVANJE UČINKOVITOSTI DIZAJNA WEB APLIKACIJA 

KORIŠTENJEM EYE-TRACKING METODOLOGIJE 

RESEARCHING THE EFFECTIVENESS OF WEB APPLICATION DESIGN 

USING EYE-TRACKING METHODOLOGY 

Neda Milić Keresteš1, Nada Miketić, Jelena Kerac1, Gala Golubović1, Tamara Miladinović1, Sofija 
Stojanović1, Sanja Kovačević1 

Sažetak 

Tehnologija praćenja pogleda omogućuj prikupljanje ključnih informacija za poboljšanje 
korisničkog iskustva bez ometanja prirodnog ponašanja. Podaci praćenja pružaju 

obrasce skeniranja sadržaja, trajanje pažnje na određenim elementima i 
put stalno zanemarenih "mrtvih točaka" ili 

"točaka spoticanja" gdje korisnici nailaze na zbunjenost i kašnjenja u izvođenju radnji. 
istražuje prednosti metodologije praćenja oka u istraživanju UI/UX kroz studije slučaja: 

slučaja 1 uspoređuje nativne i baner oglase u mobilnim aplikacijama, koristeći praćenje 
oka za prikupljanje uvida u ponašanje korisnika; tudija slučaja 2 ispituje učinkovitost 
sinemagrafa kao elemenata web stranice, procjenjujući pozornost korisnika i
odvraćanje od ostalog sadržaja vrijednost praćenja pogleda 
korisnika u procjeni i poboljšanju elemenata UI/UX dizajna

i privlačnijih web aplikacija, pružajući 
korisnicima poboljšana iskustva.
Ključne riječi: UI/UX dizajn, praćenje pokreta očiju, dizajn aplikacije, upotrebljivost.

Abstract 

Keywords
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1. INTRODUCTION 

Eye-tracking methodology
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1. INTRODUCTION 

Eye-tracking methodology

Besides capturing the user’s gaze points, eye
be ignored. This occurs when other elements significantly occupy the user’s visual attention for 

1.1. Eye tracking procedure 

2. UX RESEARCH: STUDY CASES 
2.1. Study Case 1: Testing efficiency of ads (native vs. banner) in a modern 

mobile application with elements of social platform

2.1.1. Experimental Setup 
Arriver

Implementation of Ads in the Mobile Application:
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—
—

a. Version A with native ads  

b. Version B with banner ads  

Figure 1: The implementation of two ads in the mobile app prototype: a. Version A with native ads, 
b: Version B with banner ads 

 

Participants:
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—
—

a. Version A with native ads  

b. Version B with banner ads  

Figure 1: The implementation of two ads in the mobile app prototype: a. Version A with native ads, 
b: Version B with banner ads 

 

Participants:

2.1.2. Results and Discussion 

• 

• 
• 

• 
Advertisement 1 - Hotel:

Advertisement 2 – Restaurant: 

Figure 2: The fixation map of participants who viewed the version of the application with banners 
and did not notice the advertisement 
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Figure 3: The example heatmap of a participant who viewed the native ad 

 

Arriver
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Figure 3: The example heatmap of a participant who viewed the native ad 

 

Arriver

–

2.1.3. Conclusion points 

• 

• 

• 

• 

• 

• 

• 

• 

2.2. Study Case 2: Testing the impact of cinemagraphs on user visual attention 
in an online fashion website

2.2.1. Experimental Setup 
Kage
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Participants:

2.2.2. Results and Discussion 

• 

• 

• 

• 
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Participants:

2.2.2. Results and Discussion 

• 

• 

• 

• 

• 

– textual message” 
— —

Figure 4: The example of 11 recorded revisits for AOI "face" by a participant in the 
cinemagraph version 
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Figure 5: The summary heat map of all participants for the cinemagraph version

2.2.3. Conclusion points 

• 

• 

• 

• 

• 

• 

• 

• 
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Figure 5: The summary heat map of all participants for the cinemagraph version

2.2.3. Conclusion points 

• 

• 

• 

• 

• 

• 

• 

• 

3. CONCLUSION 
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Razlike u krutosti perforiranoga valovitoga kartona u uzdužnom i poprečnom smjeru
Differences in the bending stiffness of perforated corrugated board in the machine direction and in the cross direction
Iva Šarčević, Dubravko Banić, Diana Gregor-Svetec

 

RAZLIKE U KRUTOSTI PERFORIRANOGA VALOVITOGA KARTONA U 

UZDUŽNOM I POPREČNOM SMJERU 

DIFFERENCES IN THE BENDING STIFFNESS OF PERFORATED 

CORRUGATED BOARD IN THE MACHINE DIRECTION AND IN THE CROSS 

DIRECTION 

Iva Šarčević1, Dubravko Banić1, Diana Gregor-Svetec2  

Sažetak 

Perforacijske linije duž kartonskih kutija vrlo su korisne za otvaranje ambalaže 
(SRP). Međutim, one oslabljuju čvrstoću kartonske kutije koja je važna tijekom transporta, 
rukovanja i skladištenja. Krutost valovitoga kartona bitno je strukturalno svojstvo za fizičku 
zaštitu sadržaja pakiranja. Valoviti karton je vlaknasti materijal karakteriziran jakom 
ortotropijom, koja se odnosi na različita svojstva u ili uzdužnom smjeru

ili poprečnom smj
mehaničkim svojstvima nego što su u smjeru okomitom na smjer vala

ortotropno ponašanje valovitoga kartona, napravljen je test savijanja u 3 točke za određivanje 

postavljene su pod tri različita kuta, ovisno o smjeru vala, na dvije različite kvalitete troslojnoga 
vala. Rezultati mjerenja i njihova statistička analiza dokazali su veće 

vrijednosti krutosti u uzdužnom smjeru. Nadalje, Pearsonov koeficijent korelacije otkrio je 
statistički značajnu, visoku negativnu korelaciju između vrijednosti
perforiranoga valovitoga kartona u uzdužnom i poprečnom s
Ključne riječi:  

Abstract 

Keywords
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1. INTRODUCTION 

2.  METHODS AND MATERIAL 
2.1. Specimens 

Table 1: Corrugated cardboard quality properties 

E-flute quality 111 177 

Outer liner [g/m2] 

Fluting medium [g/m2] 

Inner liner [g/m2] 

Grammage [g/m2] 

Thickness  [mm] 

2.2.  Test methods 
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1. INTRODUCTION 

2.  METHODS AND MATERIAL 
2.1. Specimens 

Table 1: Corrugated cardboard quality properties 

E-flute quality 111 177 

Outer liner [g/m2] 

Fluting medium [g/m2] 

Inner liner [g/m2] 

Grammage [g/m2] 

Thickness  [mm] 

2.2.  Test methods 

 

Specimens in direction MD                   Specimens in direction CD 

 

 

 

 

Figure 1: Illustration of perforated specimens 

 

Figure 2: Principle of the three-point bending test [9] 

𝑑𝑑𝑎𝑎 =  0,33𝐿𝐿2

𝑡𝑡

𝑑𝑑𝑎𝑎 𝐿𝐿 𝑡𝑡

𝑑𝑑𝑎𝑎  ≯  0,067𝐿𝐿
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𝑆𝑆 =  𝐹𝐹𝐿𝐿3

48𝑑𝑑𝑑𝑑

𝑆𝑆 𝐹𝐹 𝑑𝑑
𝑑𝑑

2.3  Statistical Analyses 

𝑟𝑟 =
∑(𝑥𝑥𝑖𝑖 −  �̅�𝑥)(𝑦𝑦𝑖𝑖 −  �̅�𝑦)

√∑(𝑥𝑥𝑖𝑖 − �̅�𝑥)2(𝑦𝑦𝑖𝑖 −  �̅�𝑦)2

𝑟𝑟 𝑥𝑥𝑖𝑖 �̅�𝑥
𝑦𝑦𝑖𝑖 �̅�𝑦

3.  RESULTS AND DISSCUSION 
𝑑𝑑𝑎𝑎

𝑑𝑑𝑎𝑎≯

Table 2: Calculated the maximum allowable deflection 𝒅𝒅𝒂𝒂
E-flute quality 111 177 

𝑑𝑑𝑎𝑎

 

𝑟𝑟 = −0,8655
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Table 2: Calculated the maximum allowable deflection 𝒅𝒅𝒂𝒂
E-flute quality 111 177 

𝑑𝑑𝑎𝑎

 

𝑟𝑟 = −0,8655

 

 

Table 3: Bending stiffness in Machine Direction 

4/2 10/3 

𝑆𝑆 𝜎𝜎 𝑆𝑆 𝜎𝜎 

111 0° 
 45° 
 90° 

177 0° 
 45° 
 90° 

 
 

Table 4: Bending stiffness in Cross Direction

4/2 10/3 
𝑆𝑆 𝜎𝜎 𝑆𝑆 𝜎𝜎 

111 0° 
 45° 
 90° 

177 0° 
 45° 
 90° 

 
Table 5: Correlation coefficients 𝒓𝒓 and 95% confidence intervals between variables

variable  with variable  𝒓𝒓  Lower 95%  Upper 95% 

 
Table 6. Combined results of bending resistance of specimens in direction MD and CD 

4/2 10/3 

𝑆𝑆(𝑀𝑀𝑀𝑀) 𝑆𝑆(𝐶𝐶𝑀𝑀) 𝑆𝑆(𝑀𝑀𝑀𝑀) 𝑆𝑆(𝐶𝐶𝑀𝑀)

111 0° 
 45° 
 90° 

177 0° 
 45° 
 90° 
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4.  CONCLUSION 
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Približavaju li nove tehnologije i multimedijalni sadržaj korisnika umjetničkim djelima i daju li novo korisničko iskustvo studentskoj populaciji?
Do new technologies and multimedia content bring users closer to works of art and provide a new user experience in the student population? 
Brigita Prole, Tomislav Bronzin, Klaudio Pap

PRIBLIŽAVAJU LI NOVE TEHNOLOGIJE I MULTIMEDIJALNI SADRŽAJ 

KORISNIKA UMJETNIČKIM DJELIMA I DAJU LI NOVO KORISNIČKO 

ISKUSTVO STUDENTSKOJ POPULACIJI? 

DO NEW TECHNOLOGIES AND MULTIMEDIA CONTENT BRING USERS 

CLOSER TO WORKS OF ART AND PROVIDE A NEW USER EXPERIENCE 

IN THE STUDENT POPULATION?  

Brigita Prole1, Tomislav Bronzin1, Klaudio Pap2 

Sažetak 

dan, tehnologija  se izuzetno brzo razvija i ulazi u ljudske živote. Današnjem čovjeku 
život bez pametnih uređaja potpuno je nezamisliv. Umjetna inteligencija (UI) postala je naša 
stvarnost i nalazi se posvuda oko nas. Ugrađena je u, više/manje, sve pametne uređaje koji nas 
okružuju. Sukladno tome, bili mi toga svjesni ili ne, mijenjaju se oblici ljudskog ponašanja, 
komunikacije, učenja i očekivanja. Ovaj rad otvara pitanje približavaju li nove tehnologije i 
multimedijski sadržaj korisnika umjetničkim djelima i daju li novo korisničko iskustvo 

multimedijski sadržaj (elementi: 3D, zvuk,  video zapis, tekst, animacija, fotografija, poveznica na 
sadržaj) kojim su obogaćena umjetnička djela. Zahvaljujući novim tehnologijama, proširenoj 
stvarnosti (AR) i mješovitoj stvarnost (MR), te novim i inovativnim rješenjima, kreiran je potpuno 
novi doživljaj u interakciji između  čovjeka i umjetničkog djela.
Ključne riječi: gencija (AI), proširena stvarnost (AR), multimedija, nove tehnologije

Abstract 

Keywords:  
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1. INTRODUCTION 

era, created “one of the most important challenges of their modern history” [

museum’s collections and material (some of 
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1. INTRODUCTION 

era, created “one of the most important challenges of their modern history” [

museum’s collections and material (some of 

–

2. EXPERIMENTAL PART 

3. RESULTS AND DISCUSSION   

Table 1: Results of the questionnaire

arouses visitors’ curiosity and interest. Almost all of

. AR can support visitors’ learning by giving suitable digital visual aids, 

in the art gallery’s objects and 

QUESTION POSSIBLE ANSWERS RESULTS % 

Would new digital/virtual/multimedia content 
motivate you to visit museums more often? 

Yes 64 

No 36 
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art gallery’s objects and subsequently had a stronger desire to revisit in the future. This finding 

4. CONCLUSION 
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4. CONCLUSION 
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Utjecaj dvoslojnog premaza modificiranog nanočesticama TiO2 na mehanička svojstva papira
The influence of nano-TiO2 modified bilayer coatings on the mechanical properties of paper
Gabriela Aleksić, Tomislav Cigula, Magdolna Pal, Marina Vukoje

UTJECAJ DVOSLOJNOG PREMAZA MODIFICIRANOG NANOČESTICAMA 

TIO2 NA MEHANIČKA SVOJSTVA PAPIRA 

THE INFLUENCE OF NANO-TiO2 MODIFIED BILAYER COATINGS ON THE 

MECHANICAL PROPERTIES OF PAPER 

Gabriela Aleksić1, Tomislav Cigula2, Magdolna Pal3, Marina Vukoje2  

Sažetak 

Zaštita predmeta kulturne baštine od iznimne je važnosti kako bismo spriječili njihov nepovratni 
gubitak ili oštećenja. Međutim, rješavanje stvarnih izazova zaštite ovisi o čimbenicima kao što su 

problem koji je potrebno riješiti. Iako unaprjeđenje mehaničkih svojstava ne mora uvijek biti 
ka, ta svojstva i dalje su važan čimbenik koji utječe

strukturalnu stabilnost materijala, prilagodljivost okolišnim uvjetima te sposobnost da podnese 
rukovanje i potencijalno naprezanje tijekom duljeg razdoblja. Ovaj rad ima za cilj istražiti 
mehanička svojstva japanskog papira tretiranog dvoslojnim premazom škroba i metil celuloze u 
koju su dodane nanočestice TiO . Nanokompoziti su pripremljeni uporabom različitih težinskih 

i naneseni na sloj škroba laboratorijskim uređajem za premazivanje. Kako bi 
se procijenila učinkovitost premaza u poboljšanju strukturalnog integriteta i dugotrajnosti 
baštine na papiru, uzorci su podvrgnuti različitim vrstama mehaničkih opterećenja prije i nakon 
toplinskog starenja. Rezultati ovog istraživanja nude vrijedan uvid u primjenu dvoslojnog 

ranog nanočesticama TiO u području konzervacije papira.
Ključne riječi: premazi, mehanička svojstva, TiO

Abstract 

Keywords  
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1. INTRODUCTION 
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1. INTRODUCTION 

–

2. MATERIALS AND METHODS 
B (43 gm−2, 70 % Kozu fibre + 30% pulp, 

– – –
–

–
–

Tensile force 

Bursting strength 

Taber stiffness 

Short Span Compression Test (SCT) 
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3. RESULTS AND DISCUSSION 

Figure 1: Tensile force of the prepared samples before and after accelerated ageing 

Figure 2:  Bursting strength of the prepared samples before and after accelerated ageing 
 

and enhance paper’s dry 
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3. RESULTS AND DISCUSSION 

Figure 1: Tensile force of the prepared samples before and after accelerated ageing 

Figure 2:  Bursting strength of the prepared samples before and after accelerated ageing 
 

and enhance paper’s dry 

Figure 3:  Taber stiffness of the prepared samples before and after accelerated ageing 
 

Figure 4: Short span compression of the prepared samples before and after accelerated ageing 
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Procjena neurofiziološkog iskustva igre putem identifikacije likova: pregled literature
Neurophysiological game experience evaluation through character identification: a review
Jelena Kerac, Gala Golubović, Neda Milić Keresteš, Bojan Banjanin

  

NEUROPHYSIOLOGICAL GAME EXPERIENCE EVALUATION THROUGH 

CHARACTER IDENTIFICATION: A REVIEW  

PROCJENA NEUROFIZIOLOŠKOG ISKUSTVA IGRE KROZ 

IDENTIFIKACIJU LIKOVA: PREGLED 
 

Jelena Kerac1, Gala Golubović1, Neda Milić Keresteš1, Bojan Banjanin1 

Abstract 

Keywords

Sažetak 

neurološka i fiziološka procjena iskustva igre postala važna tema 
istraživanja. Jedan od ključnih aspekata iskustva u igri je poistovjećivanje igrača s likovima, 
uključujući one koje kontrolira igrač, likove koji se ne mogu igrati (NPC) i neprijatelje. Kak
kvantitativno procijenili razinu angažmana i fiziološki odgovor na identifikaciju likova u 
računalnim igrama, istraživači su koristili opremu za fiziološko praćenje kao što je 

mjerenje električne aktivnosti srca, mozga i električne provodljivosti kože. U ovom radu dat je 
pregled literature o primjeni EEG, EKG i EDA u istraživanju računalnih igara. Cilj ovog pregleda 
literature je istražiti primjenu opreme za fiziološki nadzor u istraživanju računalnih igara. 
Konkretno, fokus je na tome kako identifikacija lika utječe na igračevo iskustvo igre kada lik 
nalikuje igraču ili kada neprijatelj ili NPC nalikuje igraču. Rezultati ovog istraživanja mogli bi 

u sveobuhvatnijih i zanimljivijih igara u budućnosti. Dodatno, može informirati 
buduća istraživanja o prednostima neurofiziološke procjene iskustva igre usmjerene na 
interakciju igrač igrač, igrač NPC i igrač
Ključne riječi: ziološka evaluacija
korisničko iskustvo.
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2. CHARACTER AND NON-PLAYABLE CHARACTER IDENTIFICATION 

states “Identification is an imaginative process through which an audience member assumes the 
identity, goals, and perspective of a character.” He proposed that
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states “Identification is an imaginative process through which an audience member assumes the 
identity, goals, and perspective of a character.” He proposed that

’s validity

character’s
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3. SUBJECTIVE GAME EXPERIENCE EVALUATION METHODS 

4. OBJECTIVE GAME EXPERIENCE EVALUATION METHODS
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3. SUBJECTIVE GAME EXPERIENCE EVALUATION METHODS 

4. OBJECTIVE GAME EXPERIENCE EVALUATION METHODS

’s objective approach’s effectiveness
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Table 1. Distribution of neurophysiological equipment within the reviewed literature. 

 

5. CONCLUSION 
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Overview of scandinavian design through comparison of croatian and scandinavian web sites
Kristina Hrska, Snježana Ivančić Valenko, Anja Zorko, Morić Marko

 

PRIKAZ KARAKTERISTIKA SKANDINAVSKOG DIZAJNA KROZ 

USPOREDBU HRVATSKIH I SKANDINAVSKIH INTERNETSKIH STRANICA 

OVERVIEW OF SCANDINAVIAN DESIGN THROUGH COMPARISON 

OF CROATIAN AND SCANDINAVIAN WEB SITES 

Kristina Hrska1, Snježana Ivančić Valenko1, Anja Zorko1, Marko Morić 1 

Sažetak 

Zahvaljujući razvoju tehnologije koja omogućuje brojne načine komunikacije pomoću različitih 
uređaja i korisničkih sučelja vrlo je lako međusobno se povezati. Komunikacija je uvijek vodila 
razmjeni informacija i kulturnih vrijednosti. Stoga je dizajn korisničkog sučelja sastavni dio 

roučavanje i poznavanje karakteristika dizajna 
različitih zemalja može uvelike unaprijediti rad i kvalitetu svakog dizajnera. 

čija je glavna misao 
vodilja dizajn za društveni pristup i promišljanje kreiranja proizvoda za svakog korisnika. 
ovome radu definirane su karakteristike i principi skandinavskog dizajna korišteni u procesu 
kreiranja različitih dizajnerskih rješenja. Na temelju definiranih karakteristika uspoređivane su 

, te izvedeni zaključci.
Ključne riječi: grafički dizajn, skandinavski dizajn, funkcionalnost, korisničko sučelje, korisničko iskustvo. 

Abstract 

Keywords
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1. INTRODUCTION 

2. CHARACTERISTICS AND PRINCIPLES OF SCANDINAVIAN DESIGN 

It’s often 

top results while searching the term “scandinavian”
Scandinavian

Figure 1: Adobe stock, search term Scandinavian, Featured images, 
https://stock.adobe.com/, accessed on July 19, 2023 

different from other designs. She says: “Scandinavian marketing involves little more than 

They aren’t intent on “selling” new design concepts to consumers. Scandinavian designers pride 

ey don’t [need it], it doesn’t exist on the market to begin 
with.” 



206 Zagreb, 28.–29. September 2023. 

International Conference on printing, design and graphic communications 2023

Figure 2: Adobe stock, subcategory templates, search term Scandinavian, Featured images, 
https://stock.adobe.com/, accessed on July 19, 2023 

could instinctively use. In Scandinavian design, it’s important to create harmony with one’s 

ieve his goal. As Jared M. Spool explains it “Good design is 
invisible. It’s like the air conditioning in the room. If you’re aware of the air conditioning, it’s 
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Figure 2: Adobe stock, subcategory templates, search term Scandinavian, Featured images, 
https://stock.adobe.com/, accessed on July 19, 2023 

could instinctively use. In Scandinavian design, it’s important to create harmony with one’s 

ieve his goal. As Jared M. Spool explains it “Good design is 
invisible. It’s like the air conditioning in the room. If you’re aware of the air conditioning, it’s 

probably because there’s something wrong. It’s too cold, too warm, too noisy, or it’s leaking.
best air conditioner is one you don’t know about.”
3. COMPARISON OF CROATIAN AND SCANDINAVIAN WEB PAGE DESIGNS 

Njuškalo a

3.1. Comparison of university websites  

which isn’t in the style of scandinavian design if we compare it to the examples obtained by 

has two menus, one for students and the other for information about the faculty. It’s simple 

–
–

Figure 3: Screenshots of desktop and mobile versions of web page of University North (UNIN), 
www.unin.hr, accessed on July 19, 2023 
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Figure 4: Screenshots of desktop and mobile versions of web page of University of Bergen (UIB), 
www.uib.no, accessed on July 19, 2023 

3.2. Comparison of websites related to news 

better realized, and texts can be searched by names and profiles of authors, which can’t be done 



Zagreb, 28.–29. September 2023.  209

International Conference on printing, design and graphic communications 2023

Figure 4: Screenshots of desktop and mobile versions of web page of University of Bergen (UIB), 
www.uib.no, accessed on July 19, 2023 

3.2. Comparison of websites related to news 

better realized, and texts can be searched by names and profiles of authors, which can’t be done 

Figure 5: Screenshots of desktop and mobile versions of web page of Index,  
www.index.hr, accessed on July 19, 2023 

Figure 6: Screenshots of desktop and mobile versions of web page of Norsk rikskringkasting (NRK), 
www.nrk.no, accessed on July 19, 2023 

3.3. Comparison of websites related to online advertising 
The Internet sites for advertising Njuškalo (

Njuškalo has an element of minimalism and an advantage over DBA in the display of options, the 

smartphone than on a computer, while Njuškalo h

display becomes interactive and easier to read. On Njuškalo, the menu categories 
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of the images. On Njuškalo, they emphasize the title of the advertisement and the 

highlighted. In conclusion, Njuškalo has a better approach and design for users and their 

Figure 7: Screenshots of desktop and mobile versions of web page of Njuškalo,  
www.njuskalo.hr, accessed on July 19, 2023 

Figure 8: Screenshots of desktop and mobile versions of web page of Den Blå Avis (DBA), 
www.dba.dk, accessed on July 19, 2023 

4. CONCLUSION 
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Utjecaj Kemijskih Tvari I Prirodnih Pigmenata Na Obojenje Cijanotipija
Effects Of Chemical Substances And Natural Pigments On The Coloration Of Cyanotypes
Veronika Lojan, Teodora Lukavski, Rahela Kulčar, Marina Vukoje

UTJECAJ KEMIJSKIH TVARI I PRIRODNIH PIGMENATA NA OBOJENJE 

CIJANOTIPIJA 

EFFECTS OF CHEMICAL SUBSTANCES AND NATURAL PIGMENTS ON 

THE COLORATION OF CYANOTYPES 

Veronika Lojan¹, Teodora Lukavski1, Rahela Kulčar1, Marina Vukoje1 

 
Sažetak 

što
. Ovim načinom se dobivaju nešto drugačije cijanotipije koje se razlikuju od klasičnih 

cijanotipija prusko plave i bijele boje. Cilj ovog rada je utvrditi utjecaj određenih kemijskih tvari i 
a u doticaju s fotoosjetljivom emulzijom cijanotipije. Istraživanje se provodi u 

ukomponirati u konačnu fotografsku sliku. Zaključak provedenog istraživanja je da kemij
svojom bojom jako dolaze do izražaja na akvarel papiru. Prirodni pigmenti se teže zadržavaju no 
daju cijanotipijama nježan i suptilan izgled. Konačni cilj ovog istraživanja je postići  promjene u 

će uz kontrolirano nanošenje dati neke nove, malo modificirane cijanotipije.
Ključne riječi: 
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1. INTRODUCTION

print and in the print’s long

2. EXPERIMENTAL PART 
2. 1. Materials - light-sensitive emulsion and paper 

Photographers 
Formulary Condon, Montana

Somerset, England

2. 2. UV exposure of samples 
Cyanotypes kits & supplies (Cannock, England

2. 3. Used chemical agents and natural pigments 

3. RESULTS AND DISCUSSION 
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a) b) c) d)

e) f) g)

Figure 1: The results of cyanotypes with the following substances are presented in order: 
a)Beetroot powder, b) Sodium chloride and matcha powder, c) Turmeric powder, d) Ground 

coffee, e) Lemon juice, turmeric powder, matcha powder f) Matcha powder, lemon juice, sodium 
chloride, g) Turmeric powder, lemon juice 
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a) b) c) d)

e) f) g)

Figure 1: The results of cyanotypes with the following substances are presented in order: 
a)Beetroot powder, b) Sodium chloride and matcha powder, c) Turmeric powder, d) Ground 

coffee, e) Lemon juice, turmeric powder, matcha powder f) Matcha powder, lemon juice, sodium 
chloride, g) Turmeric powder, lemon juice 

a) b) c)

Figure 2:  a) Iron (II) sulfate heptahydrate, b) Potassium permanganate, c) Copper (II) 
sulphate pentahydrate 

Figure 3: Copper (II) sulphate pentahydrate and Iron (II) sulphate heptahydrate solution, 
turmeric powder, vinegar, soap bubbles 
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Figure 4: Cyanotype using a combination of chemicals and natural pigments 

4. CONCLUSION 
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Figure 4: Cyanotype using a combination of chemicals and natural pigments 
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ESG 2015 framework for sustainable workplaces: a tool to improve the performances of the higher education institution
Suzana Pasanec Preprotić, Diana Bratić, Lea Tijan

ESG 2015 OKVIR ZA ODRŽIVA RADNA MJESTA: ALAT ZA POBOLJŠANJE 

UČINOVITOSTI RADA NA VISOKOM UČILIŠTU 

ESG 2015 FRAMEWORK FOR SUSTAINABLE WORKPLACES: 

A TOOL TO IMPROVE THE PERFORMANCES OF THE HIGHER 

EDUCATION INSTITUTION 
Suzana Pasanec Preprotić1, Diana Bratić1, Lea Tijan1 

Sažetak 

Obveza dionika visokog učilišta (VU) je kontinuirano  unaprijediti održive prakse i etički njime 
upravljati. Osim toga, unutarnje aktivnosti donošenja odluka dionika moraju težiti operativnoj 

razvoj i poboljšavati uspješnost studiranja. Provedba ESG 2015 okvira na radnom mjestu visokih 
učilišta može doprinijeti većoj društvenoj odgovornosti i privući potencijalne studente. Interesne 

tori) voljni su poboljšati organizacijsku učinkovitost i 

(efikasnost i učinkovitost) mora zabilježiti. Istraživači, nastavnici i administrativno osoblje 
ontinuirano biti priznati od strane uprave visokog učilišta. Predanost radu proizlazi iz 

obavljanje pojedinačnih zadataka značajno se poboljšava radna kultura
zaposlenika. Odgovornosti u radnom okruženju moraju biti usmjerene na postizanje strateških 
ciljeva VU. Uloge prihvaćanja inicijativa među zaposlenicima i njihovim odjelnima definirane su 

Ključne riječi: 

Abstract 
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1. INTRODUCTION 

Figure 1: Principles of effective participant engagements towards goals realization 

Source: The Right Group [4] 

 

Figure 2: Mapping process work structure 

Source: modified from Vora [5] 
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es areas “ steps” where improvements can be made or redesign

2. RULE OF QUALITY ASSURANCE IN ACADEMIC WORK ENVIRONMENT 

2.1. Bureaucratic Vs Entrepreneurial culture style in work environment

2.2. Positive attitudes of entrepreneurial management culture at HEI

2.3. Negative viewpoint of bureaucratic management culture at HEI

ortant to mention that strict leading guidelines isn’t appropriate in academic community. 

doesn’t exist

Figure 3: Leadership habits and styles (Constructive effect Vs destructive effect) 

Source: modified from Project Management [12] 

3. BALANCE-DEFINED KEY PERFORMANCE INDICATORS AT HEIs 
The key performance indicators (KPIs) lead to organisation’s progress and success only if they are 

–
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shared commitment to success. “KPIs for people” is powerful managing tool which drives to 

Figure 4: Performance Measurement with KPIs for People 

Source: modified from Robertson [13] 
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shared commitment to success. “KPIs for people” is powerful managing tool which drives to 

Figure 4: Performance Measurement with KPIs for People 

Source: modified from Robertson [13] 

  

4. ENHANCING OPERATIONAL EXCELLENCE IN TEAMWORK ENVIRONMENT

 
Figure 5: Teamwork effectiveness features 
Source: modified from agrassoblog.org [14] 

4.1. Implementing RACI matrix to align employee roles on HEIs
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each member inside “collaborative teamwork”

(R) Responsible role

(A) Accountable role

(C) Consulted role

(I) Informed role

leaders’ competencies
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each member inside “collaborative teamwork”

(R) Responsible role

(A) Accountable role

(C) Consulted role

(I) Informed role

leaders’ competencies

  

Table 1: Defined employee roles in the RACI Matrix 

No. The key performance 
indicators (KPIs) Management  QA 

Committee  
Committee 
1 

Committee 
2 

Committee 
3 

Committee 
4 

Committee 
5 

Committee 
6 

Committee 
7 

Committee 
8 

Administrative 
staff 
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Table 2: Listed balance-defined key performance indicators (KPIs) in the RACI Matrix 

No. 
Number of KPIs 
inside of ESG_2015 
Standards 

Defined name of key performance indicators (KPIs) 

Uključivanje vanjskih dionika u osiguravanje kvalitete 

Broj i omjer zaprimljenih i provedenih postupaka za otkrivanje i sankcioniranje neetičnih ponašanja te broj postupaka proslijeđenih na viš
Broj programa cjeloživotnog obrazovanja/učenja koje sastavnica izvodi  
Pravilnik i/ili operativni plan o programima cjeloživotnog obrazovanja/učenja 

Broj pokrenutih i završenih postupaka vrednovanja studijskih programa (novi, veće i manje izmjene i dopune studijskih program

Uključivanje vanjskih dionika u razvoj i unaprjeđenje studijskih program
Unaprjeđenje studijskih programa na temelju povratnih informacija studenata i vanjskih dionika (poslodavaca, HZZ a, strukovnih udruženja i alumnija, udruga) 
Unaprjeđenje studijskih programa na temelju preporuka iz ranije provedenih vrednovanja (reakreditacija visokih učilišta, reak
Usklađenost stvarnog opterećenja studenata i definiranih ECTS bodova
Analiza zapošljivosti završenih studenata 

Korištenje nastavnih metoda koje potiču interaktivno i istraživačko učenje, rješavanje problema te kreativno i kritičko mišljen
Analiza usklađenosti nastavnih metoda i metoda vrednovanja i ocjenjivanja (provedena/nije provedena)
Broj i vrsta nagrada uspješnim studentima
Usklađivanje i evaluacija ECTS bodova
Broj održanih studentskih znanstvenih/stručnih/umjetničkih skupova, radionica i dr. događanja
Uključenost studenata svih razina u znanstvena ili umjetnička istraživa

Analiza završnosti (provedena/nije provedena) 

Analiza nastavnog opterećenja nastavnog osoblja
Broj nagrađenih nastavnika i suradnika za znanstveni/umjetnički rad
Broj nagrađenih nastavnika i suradnika za nastavni rad
Broj organiziranih i provedenih aktivnosti  unapređenja nastavničkih kompetencija i diseminacija primjera dobre prakse
Broj i postotak nastavnika i suradnika koji su sudjelovali u aktivnostima unapređenja nastavničkih kompetencija u ak. godini

Analiza zadovoljstva studenata stručnom podrškom
Osnivanje službi za potporu i savjetovanje studenata (psihološko, akademsko, pravno, karijerno na razini sastavnice 
Ustrojena služba potpore osobama iz ranjivih i podzastupljenih skupina 
Prostorna pristupačnost prilagođe
Provode se edukacije, stručno usavršavanje i razmjena knjižničnog i administrativnog osoblja
Broj, obrazovna struktura i dostupnost zaposlenika u knjižnici i administrativnim službama
Broj i vrsta sportskih/umjetničkih nagrada i priznanja dodijeljenih studentima za ostvarena različita sportska/umjetnička postignuća u ak. god.

Implementiran cjelovit i povezan računalni poslovni informacijski sustav sastavnice
Implementiran cjelovit računalni sustav za poslovanje sa studentima (online upiti, studentske molbe i dr.)

Objavljeno izvješće o radu sastavnice u akad. godini s podacima o znanstvenoj, nastavnoj i stručnoj djelatnosti

Objava informacija o zapošljavanju završenih studenata 
Objava informacija o provedenim analizama (prolaznosti, stopama odustajanja, ishodima dosadašnjih vrednovanja)

izdano pismo očekivanja s rokom uklanjanja nedostataka do 3 godine

Broj znanstvenih ili umjetničkih projekata (sveučilišnih, nacionalnih, međunarodnih)
Analiza znanstveno/umjetničkoistraživačke djelatnosti sastavnice u akad. 

Broj i vrsta nagrade/priznanja znanstvenicima za znanstveno/Umjetničko istraživački rad, nova članstva u akademijama (HAZU i 

Broj doktorskih radova proizašlih iz projekata

Broj umjetničkih djela definiranih kao vrhunsko postignuće od međunarodnog i nacionalnog značaja
Broj premijerno predstavljenih umjetničkih djela na manifestacijama od međunarodnog i nacionalnog značaja

Broj značajnih stručnih i/ili umjetničkih projekata  
Broj i vrsta nagrada/priznanja nastavnicama za stručni i/ili umjetnički rad

Evidencija organizacija i sudjelovanja na stručnim skupovima
Evidencija stručnih projekata 
Evidencija programa cjeloživotnog obrazovanja u suradnji sa strukovnim organizacijama

cjeloživotnog obrazovanja u suradnji sa strukovnim organizacijama
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Objava informacija o provedenim analizama (prolaznosti, stopama odustajanja, ishodima dosadašnjih vrednovanja)

izdano pismo očekivanja s rokom uklanjanja nedostataka do 3 godine
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Sources: (1) Zagreb University - Annual reports of quality assurance instructions_2021-2022 

         (2) Reports of Quality Assurance Zagreb University_2020-2021_Quality management committee_22 Sep 2022 

 

5. CONCLUSION 

—
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Pasanec Preprotić, S. (2022) Unaprjeđivanje postupaka za osiguravanje kvalitete u
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inženjerstva, multimedije i vizualnekomunikacije, šifra projekta: UP.03.1.1.03“ koji

No. 
Number of KPIs 
inside of ESG_2015 
Standards 

Defined name of key performance indicators (KPIs) 

Broj združenih studijskih programa
Postotak izvođenja nastave na engleskom jeziku
Dostupnost učenja hrvatskog jezika za strane 
Broj stranih studenata uključen u učenje hrvatskoga jezika
Broj sklopljenih međunarodnih ugovora i/ili sporazuma (ukupno i u ak. godini)

brojem zaposlenih i opterećenjem poslovima međunarodne suradnje
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Utjecaj udjela prekrivenosti površine vakuum stola na silu odvajanja u sitotisku
The influence of the coverage ratio of the vacuum table surface on the separation force in screen printing
Fabijan Kovačević, Katarina Itrić Ivanda, Dubravko Banić

UTJECAJ UDJELA PREKRIVENOSTI POVRŠINE VAKUUM STOLA NA SILU 
ODVAJANJA U SITOTISKU 

 
THE INFLUENCE OF THE COVERAGE RATIO OF THE VACUUM TABLE 

SURFACE ON THE SEPARATION FORCE IN SCREEN PRINTING 
 

Fabijan Kovačević1, Katarina Itrić Ivanda1, Dubravko Banić1 

Sažetak 

rene očice mrežice napete na okviru. Ova jednostavna tehnika omogućuje 
tisak različitih boja i posebnih efekata koji štite i vizualno obogaćuju grafički proizvod, te se sve 
više koristi za tisak elektroničkih komponenti. Međutim, kako bi se osigurala kvali
nužno je izbjeći neželjene probleme u procesima pripreme i tiska. Tehnika sitotiska često se 
koristi za tisak velikih površina poput ambalaže, reklamnih panoa i tekstila, no s takvim 

rati poteškoće i dovesti do upitne 
kvalitete otiska, posebno za neiskusne tiskare. Problemi tiska velikih površina su povezani s 
debljinom nanosa boje, promjenom registra, lijepljenjem tiskovne podloge, čupanjem boje i 
gubitkom sjaja. Cilj ovog istraživanja je rješavanje problema lijepljenja tiskovne podloge za 
tiskovnu formu, što je najčešći problem pri tisku velikih površina. Koristeći tiskarski vakuum stol, 
istraživat će se utjecaj prekrivenosti površine na silu odvajanja u sitotisku, koja je izravno 

ezana sa stupnjem lijepljenja tiskovne podloge. Rezultati ovog istraživanja mogu značajno 
pomoći svim tiskarima koji žele postići visokokvalitetne otiske tiskom velikih površina koristeći 

Ključne riječi: površine, vakuum stol, problem lijepljenja

Abstract 

enhance the graphic product, and it’s increasingly used for printing electronic components. 

Keywords  
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1. INTRODUCTION 

1.1. Large area printing
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1. INTRODUCTION 

1.1. Large area printing

2. MATERIALS AND METHODS 
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3. RESULTS 
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3. RESULTS 

Figure 1: Influence of the number of uncovered holes on 200 cm2 area on the separation force with 
remaining holes uncovered 

 

Figure 2: Influence of the number of covered holes on 200cm2 area on the separation force with 
remaining holes covered. 
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Figure 3: Influence of the number of uncovered holes on 200cm2 area on the separation force when 

using two turbines. 

Figure 4: Influence of the number of covered (red) and uncovered (green) holes on 200cm2 area on 
the separation force when using one turbine. 
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Figure 3: Influence of the number of uncovered holes on 200cm2 area on the separation force when 

using two turbines. 

Figure 4: Influence of the number of covered (red) and uncovered (green) holes on 200cm2 area on 
the separation force when using one turbine. 
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Figure 5: Influence of the number of covered holes on 200 cm2 area on the separation force when 
using two turbines. 

4. CONCLUSION 
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The unitary patent system: advance of innovation in higher education and scientific research
Tomislav Hudika, Maja Rudolf, Klaudio Pap

THE UNITARY PATENT SYSTEM: ADVANCE OF INNOVATION IN HIGHER 
EDUCATION AND SCIENTIFIC RESEARCH 

 
Tomislav Hudika1, Maja Rudolf1, Klaudio Pap1 

Sažetak 

Ideja patenta može se most između znanosti i tehnologije, gdje vrijednost inovacije 
mora biti zaštićena. Dosadašnji patentni sustav (EPS) donekle je kompliciran i opsežan 
pothvat u kojem se većina kracije i troškova kako bi zaštitile svoju 

označava prekretnicu u zaštiti 
intelektualnog vlasništva nudeći brojne pogodnosti za institucije visokog obrazovanja i 
znanstvenike. Ovaj članak pruža po , ističući njegove prednosti i implikacije za 
izumitelje, istraživačke organizacije i znanstvenu zajednicu. Pojednostavljivanjem zahtjeva i 
ograničavanjem troškova prijevoda, potiče istraživanje, razvoj i ulaganje u inovacije, što u 
konačnici pokreće rast u Europskoj uniji. 
je vrlo vjerojatno da će doći do inovacija, no neka sveučilišta zbog smanjenja proračuna ne mogu 
si priuštiti ulaganja u takav oblik zaštite.Ovaj članak naglašava važ
suradnje, prijenosa tehnologije i ulaganja u znanstveno istraživanje, čime se ubrzava napredak 
znanja i potiče povoljno okruženje za visoko obrazovanje i znanstveni napredak.
Ključne riječi: zaštita intelektualnog vlasništva, visoko obrazovanje, transfer 

Abstract 
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3. THE DIFFERENCE AND WHY DOES IT MATTER
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1. INTRODUCTION 

–

2. LEGAL FRAMEWORK

–

–

3. THE DIFFERENCE AND WHY DOES IT MATTER

Figure 1: Comparison of both patent systems  

 

 

Table 1: Cost of validation and maintenance  

 Unitary patent Conventional patent 

External costs 5-20 years 

Total cost up to 20 years 

 

4. THE BENEFITS REGARDING TERTIARY EDUCATION 

less than €5,000 over a 10
spanning 26 EU countries. In stark contrast to the existing level of approximately €30,000, this 

’
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5. THE CHALLENGES 

 

6.  CONCLUSION 
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5. THE CHALLENGES 

 

6.  CONCLUSION 

5.  REFERENCES 
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of Europe’s unitary 
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Opportunities and challenges of using generative AI tools to create content for augmented and mixed reality
Tomislav Bronzin, Brigita Prole, Jasmin Ćelić, Klaudio Pap

PRILIKE I IZAZOVI KORIŠTENJA GENERATIVNIH AI ALATA ZA 
STVARANJE SADRŽAJA ZA PROŠIRENU I MJEŠOVITU STVARNOST 

 
OPPORTUNITIES AND CHALLENGES OF USING GENERATIVE AI TOOLS 

TO CREATE CONTENT FOR AUGMENTED AND MIXED REALITY 

Tomislav Bronzin Brigita Prole Jasmin Ćelić Klaudio Pap

 
Sažetak 
Ovaj rad istražuje mogućnosti i izazove korištenja alata generativne umjetne inteligencije (AI) za 
stvaranje sadržaja u okruženjima proširene i mješovite stvarnosti (AR/MR). Kako se AR/MR 

potražnja za impresivnim i dinamičnim sadržajem raste. 
Generativna umjetna inteligencija, posebno u području generiranja 2D i 3D sadržaja, predstavlja 
put koji obećava za rješavanje ovog zahtjeva.
Ključne riječi generativna umjetna inteligencija, računalni vid, proširena stvarnost, mješovita stvarnost

Abstract 

Keywords
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1. INTRODUCTION  

1.1. State of the generative AI technologies in 2D/3D content creation for AR/MR 

2. OPPORTUNITIES 



Zagreb, 28.–29. September 2023.  251

International Conference on printing, design and graphic communications 2023

1. INTRODUCTION  

1.1. State of the generative AI technologies in 2D/3D content creation for AR/MR 

2. OPPORTUNITIES 

3. CHALLENGES  

4. INTEGRATION OF GAI WITH AR/MR: 

5. EXAMPLES OF USE CASES OF GAI CONTENT CREATION FOR AR/MR 

• 

For example, Volkswagen’s Mobile Augmented Reality Technical 

• 

For example, IKEA’s Place ARKit app scans the 

• 

physical environment, and display it in the user’s preferred language in the AR/MR 
For example, Google’s Translate app uses AR to translate text from one language 

• 

For example, Autodesk’s Dreamcatcher software uses generative 
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• 

example, Artivive’s app uses generative art to create interactive and immersive artworks 

6. COMPARING HUMANS & AI IN CONTENT GENERATION FOR AR/MR 

6.1. Speed & Scalability 

6.2. Creativity 

6.3. Customization & Personalization 

6.4. Quality & Realism: 

6.5. Interaction & Adaptability: 

6.6. Technical Integration: 

6.7. Ethical & Sensitivity Considerations: 
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• 

example, Artivive’s app uses generative art to create interactive and immersive artworks 

6. COMPARING HUMANS & AI IN CONTENT GENERATION FOR AR/MR 

6.1. Speed & Scalability 

6.2. Creativity 

6.3. Customization & Personalization 

6.4. Quality & Realism: 

6.5. Interaction & Adaptability: 

6.6. Technical Integration: 

6.7. Ethical & Sensitivity Considerations: 

7. CONCLUSION 

8. REFERENCES 
Volkswagen’s Mobile Augmented Reality Technical Assistance 

IKEA’s Place ARKit app scans the surrounding environment, measures the available space, 

Google’s Translate app uses AR to translate text from one language to another in real time

Autodesk’s Dreamcatcher software uses generative design to create optimal solutions for 

Artivive’s app uses generative art to create interactive and immersive artworks that can be 
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