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Abstract. This study proposes a systematic framework for extracting the visual
grammar of Russian traditional artistic patterns and applying it to digital poster
design. Based on a four-dimensional model including morphology, color,
composition, and semantics, traditional patterns are transformed into structured
design rules. These rules are further implemented through a digital workflow
using vector-based tools and integrated into a teaching process for undergraduate
design students. A pre-test and post-test experiment is conducted to evaluate the
effectiveness of the proposed method. The results show significant
improvements in visual grammar application, cultural integration, and overall
poster design quality. The study demonstrates that visual grammar-based
approaches can effectively bridge traditional cultural resources and
contemporary digital design practice, providing a replicable model for
cross-cultural design education.
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1 Introduction

Russian traditional artistic patterns, such as Khokhloma, Gzhel, and Pavlovo Posad
shawl motifs, are characterized by highly stylized forms, rhythmic repetition, and
symbolic color systems. These patterns embody rich cultural meanings and visual
order, making them an important component of global decorative art. In contemporary
design education, digital poster design emphasizes visual hierarchy, impact, and digital
expression. However, the application of Russian traditional patterns in digital posters
often remains at a superficial decorative level, lacking systematic extraction and
transformation of their underlying visual grammar.

To address this issue, this study proposes a visual grammar-based analytical
framework for Russian traditional patterns and explores its application in digital poster
design teaching. By integrating visual grammar extraction with design practice, a
structured teaching model is developed to guide students from pattern analysis to
digital transformation and poster composition. The study aims to enhance students’
cross-cultural design ability and provide a replicable approach for incorporating
traditional visual resources into modern design education.
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2 Literature Review

2.1 Russian Traditional Artistic Patterns

Russian traditional artistic patterns, such as Khokhloma and Gzhel, have been widely
studied from the perspectives of cultural symbolism and decorative form [1]. These
patterns are characterized by stylized natural motifs, including flowers, leaves, and
animals, as well as distinctive color systems such as red—gold and blue—white combi-
nations. Their visual features often exhibit strong regularity, including symmetry,
repetition, and rhythmic composition, reflecting both aesthetic principles and cultural
narratives embedded in Russian folk art traditions [2].

Existing studies mainly focus on the historical development, cultural meaning, and
formal characteristics of these patterns. In terms of application, research has explored
their use in crafts, textiles, and product design [3]. However, most studies remain at the
level of descriptive analysis or direct visual borrowing, lacking a systematic framework
to extract and reconstruct their underlying visual structures for contemporary design
contexts, particularly in digital media.

In recent years, visual grammar has been increasingly applied to the analysis and
transformation of traditional visual elements in design practice. Some studies have
explored the use of visual grammar in folk pattern reconstruction, digital media design,
and poster composition, focusing on visual hierarchy, layout organization, and sym-
bolic meaning transformation. In addition, research on traditional pattern applications
in digital posters has mainly emphasized decorative adaptation and stylistic borrowing,
often through direct visual translation rather than systematic rule-based reconstruction.
However, these studies rarely integrate visual grammar theory with a structured ex-
traction process and teaching-oriented design framework.

2.2 Visual Grammar and Design Education

The concept of visual grammar, proposed by Kress and van Leeuwen, provides a
systematic framework for understanding how visual elements convey meaning through
composition, salience, and information value [4]. This approach has been widely
adopted in visual communication, media studies, and design analysis, enabling a more
structured interpretation of images beyond purely aesthetic perspectives [5].

In the context of design education, particularly in digital poster design, teaching
practices are largely influenced by modernist paradigms such as Bauhaus and Swiss
design. While these approaches emphasize clarity, order, and functional hierarchy, they
often overlook the integration of traditional cultural visual resources [6]. As a result,
current research on cross-cultural design education remains limited, especially in terms
of transforming traditional patterns into structured and teachable visual grammar sys-
tems [7].

Therefore, a clear research gap exists: there is a lack of systematic approaches for
extracting the visual grammar of Russian traditional patterns and applying it to digital
poster design through structured teaching models and empirical validation [8].
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3 Methodology

3.1 Overall Framework Design

As illustrated in Fig. 1, this study proposes an integrated framework combining visual
grammar extraction, digital transformation, and teaching application. The methodology
consists of four layers: data acquisition, visual grammar extraction, digital processing,
and poster design with instructional implementation, supported by an evaluation and
feedback loop.
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Fig. 1. Framework of Visual Grammar Extraction and Digital Poster Design Process.

The workflow starts with collecting Russian traditional patterns, followed by
grammar extraction and digital transformation using graphic tools. The processed
elements are then applied in digital poster design teaching, and their effectiveness is
validated through quantitative and qualitative evaluation. This framework enables a
systematic transition from traditional visual resources to contemporary design practice.

3.2 Visual Grammar Extraction

In the second stage, pattern samples are analyzed using a four-dimensional visual
grammar framework (Fig. 1) to transform implicit visual features into explicit design
rules. Morphological analysis decomposes patterns into basic units such as floral mo-
tifs, geometric elements, and contours, from which transformation rules—such as
symmetry, rotation, scaling, and repetition—are identified and abstracted into modular
forms for digital reconstruction.

Meanwhile, color organization is examined based on functional roles within the
visual system. For instance, Khokhloma patterns typically feature red and gold as
dominant colors with black as a stabilizing background, while Gzhel emphasizes blue
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variations on a white base. These color schemes are further structured into primary,
secondary, and accent roles to support systematic application in digital poster design..

3.3  Digital Transformation Process

After visual grammar extraction, patterns are converted into digital design elements
using tools such as Adobe Illustrator and Affinity Designer (Fig. 1). Instead of direct
replication, selected motifs are redrawn as simplified vector graphics while preserving
key structural features.

These elements are then organized into modular units and recombined based on
grammar rules, such as radial duplication, grid tiling, and symmetrical composition,
with parameters like spacing and scale adjusted to ensure visual consistency.

Finally, the modules are applied to poster layouts as backgrounds, borders, and focal
elements, with typography and information hierarchy coordinated to maintain overall
coherence. To evaluate the effectiveness of this transformation, a weighted scoring
model is adopted::

S=Xiwis; (D

where S denotes the overall score, s; represents the score of each dimension, and w;
is the corresponding weight. This model provides a structured way to assess how
effectively the extracted visual grammar is applied in digital poster design.

3.4  Teaching Implementation and Evaluation

The proposed framework is implemented in a digital poster design course for under-
graduate students, following a four-stage workflow: analysis, transformation, design,
and evaluation (Fig. 1). Students first analyze Russian patterns to identify visual
grammar, then reconstruct them into vector modules, and finally integrate these ele-
ments into poster designs with clear visual hierarchy and thematic expression. The
outcomes are assessed through instructor evaluation, peer review, and self-reflection.

A pre-test and post-test design is adopted to measure learning effectiveness. Stu-
dents complete an initial poster without guidance and a second one using the proposed
method. The improvement rate is calculated as:

Improvement = Mspt—;epre X 100% 2)

where Post and Pre represent the average scores of post-test and pre-test, respectively.

An evaluation and feedback loop (Fig. 1) further refines teaching and design out-
comes. Key metrics include visual grammar application, poster quality, and cultural
integration, ensuring continuous optimization of the framework.
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4 Experiments and Evaluation

4.1 Experimental Setup

The experiment was conducted in a digital poster design course with 60 undergraduate
students majoring in visual communication design. To ensure reliability, a pre-test and
post-test design was adopted. In the pre-test stage, students completed a poster design
task without specific guidance on Russian visual grammar. In the post-test stage, the
same group of students produced a new poster after receiving instruction based on the
proposed framework.

All works were evaluated using a standardized scoring rubric covering four dimen-
sions: visual grammar application, poster design quality, cultural integration, and
thematic expression. Each dimension was rated on a 5-point scale by three experienced
design instructors, and the final score was calculated as the average. The pattern dataset
used in teaching was derived from museum archives, published art collections, and
curated visual materials, ensuring both authenticity and academic credibility.

4.2  Main Experimental Results

The experimental results demonstrate that the proposed visual grammar-based method
significantly improves students’ performance in digital poster design. As shown in
Table 1, all evaluation dimensions exhibit notable increases from pre-test to post-test.
Among them, Visual Grammar Application shows the highest improvement, indicating
that students effectively internalized and applied the extracted grammar rules in their
design process.

Table 1. Comparison of pre-test and post-test results

Dimension Pre-test Post-test Improvement Rate (%)
Visual Grammar Application 2.31 3.87 67.5
Poster Design Quality 2.76 3.94 42.8
Cultural Integration Ability 2.18 3.71 70.2
Thematic Narrative Expression 2.64 3.69 39.8

Culture Integration Ability also shows a substantial increase, suggesting that stu-
dents were able to better incorporate traditional Russian visual elements into modern
poster compositions. Improvements in Poster Design Quality and Thematic Narrative
Expression further confirm that the method enhances not only decorative application
but also overall design coherence and communication effectiveness.

Overall, the results validate the effectiveness of the proposed framework in bridging
traditional visual resources and contemporary digital design practice.

4.3 Discussion

The results indicate that the proposed framework effectively enhances students’ ability
to apply visual grammar in digital poster design. The most significant improvement in
Visual Grammar Application suggests that the structured extraction method enables
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students to move beyond superficial imitation toward rule-based design thinking. This
confirms the value of translating traditional patterns into explicit and teachable
grammar systems.

The notable increase in Cultural Integration Ability further demonstrates that stu-
dents are able to reinterpret traditional Russian visual elements within contemporary
design contexts. Rather than directly copying motifs, they successfully integrate them
into layout, hierarchy, and thematic expression.

However, the relatively moderate improvement in Thematic Narrative Expression
indicates that cultural interpretation still requires deeper understanding and longer-term
training. Overall, the findings suggest that the proposed method is effective but could
be further strengthened by extending the teaching duration and incorporating more
cross-cultural comparative cases.

5 Conclusion

This study proposes a systematic framework for extracting the visual grammar of
Russian traditional artistic patterns and applying it to digital poster design. By inte-
grating morphological, color, compositional, and semantic dimensions, the research
transforms traditional visual elements into a structured and reusable design system.
Based on this framework, a four-stage approach—visual grammar extraction, digital
transformation, and poster integration—was developed and implemented in a digital
poster design course.

The experimental results demonstrate that the proposed method significantly im-
proves students’ performance in visual grammar application, cultural integration, and
overall design quality. The findings confirm that structured grammar-based analysis
can effectively bridge traditional artistic resources and contemporary digital design
practice. In addition, the study highlights the value of incorporating cross-cultural
visual resources into design education.

Future work may extend this approach to other cultural pattern systems and explore
long-term teaching effects, as well as the development of digital visual grammar da-
tabases for broader educational applications.

References

1. Zhang P, Liu Y. Visual grammar in multimodal discourse analysis: Applications in poster
design.  Journal of  Visual = Communication, 2023,  22(4): 512-528.
https://doi.org/10.1177/14703572231158742

2. Martinez-Lirola M. Visual grammar and multimodal analysis in contemporary media texts.
Social Semiotics, 2022, 32(5): 689-705. https://doi.org/10.1080/10350330.2022.2087634

3. Deng J. Multimodal discourse analysis of posters based on visual grammar theory. Interna-
tional Journal of Linguistics, 2023, 15(6): 45-60. https://doi.org/10.5296/ij1.v15i6.21587

4. Wang S. Image representation in textbooks from the perspective of visual grammar. Ad-
vances in Social Sciences, 2025, 14(8): 685-692. https://doi.org/10.12677/ass.2025.148076



Visual Grammar Extraction of Russian Traditional Patterns for ... 183

5. El-Mahdy D. Learning by doing: Integrating shape grammar as a visual coding tool in ar-
chitectural ~ curricula.  Nexus  Network  Journal, 2022, 24(3): 701-716.
https://doi.org/10.1007/s00004-022-00608-w

6. Zhao Y, Fei H, Wu S, et al. Grammar induction from visual, speech and text. Artificial In-
telligence Review, 2025, 58(2): 1-18. https://doi.org/10.1007/s10462-025-11281-z

7. Kim H, Park J. Digital poster design and visual hierarchy in contemporary media. Design
Studies, 2024, 85: 102345. https://doi.org/10.1016/j.destud.2024.102345

8. Lee G G, Zhai X. Realizing visual question answering for education: GPT-4V as a multi-
modal Al arXiv preprint arXiv:2405.07163, 2024. https://arxiv.org/abs/2405.07163

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Visual Grammar Extraction of Russian Traditional Patterns for Digital Poster Design



