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The integration of digital print matrix technologies with tra-
ditional printmaking practices presents both opportunities
and challenges in contemporary art production. This paper
explores the potential and limitations of digital print matrix
technology, demonstrating its ability to enable artists to
create intricate designs, iterate quickly and blend digital and
analogue approaches. Artists can generate innovative forms,
patterns and textures by integrating computational design
and algorithmic approaches. While these technologies offer
new creative possibilities, they also raise important questions
about the nature of craftsmanship and artistic authenticity.
Using laser cutters or XY pen-plotters adds a distinctive aes-
thetic dimension, and incorporating the PRINT command in
programming bridges digital creations with the materiality
of printmaking. The digital print matrix fosters a culture of
experimentation, collaboration and conceptual innovation,
ultimately reshaping the landscape of creative expression.
This evolution in printmaking pushes the boundaries of the
medium and encourages artists to reconsider the essence of

digital imagery and its connection to the physical realm.
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Introduction

Contemporary printmaking stands at an intersec-
tion at which traditional craft methods meet digital
innovation. While this convergence offers exciting
possibilities, it also presents challenges related
to maintaining the valuable aspects of traditional
practices while embracing new technologies. The
integration of digital technologies, such as laser
cutters and XY pen-plotters, with traditional
printmaking techniques has both enhanced and
complicated artists and designers’ exploration
of innovative approaches to the creative process.
Within this integration, the ways in which digital
tools can complement, rather than replace, estab-
lished printmaking methods need to be carefully
considered. Central to this enhanced design
process is the concept of the ‘digital print matrix’,
which serves as a bridge between the digital and
physical realms, allowing for greater flexibility,
experimentation and collaboration in the creation
of printed artworks.

The Digital Print Matrix

The digital print matrix represents one of many
approaches to contemporary printmaking practice.
While it offers certain advantages in terms of
precision and reproducibility, it exists alongside,
rather than supersedes, traditional matrix-making
methods. This digital framework consists of data
structures that guide machine-assisted production,
whether through physical plate creation or direct
substrate manipulation (Li 2024). This digital file
can be created using various software tools, such
as Adobe Illustrator, RDWorks or Inkscape, and can
incorporate both raster and vector images. The
digital print matrix is not limited by the physical
constraints of traditional printing plates, so com-
plex and intricate designs can be achieved.

Before the capabilities of the digital print matrix
can be examined, its place within the broader
historical continuum of printmaking needs to be
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acknowledged. Traditional printmaking techniques
have evolved over centuries, and sophisticated
approaches to mark-making, layering and material
interaction have been developed. The digital print
matrix builds upon this heritage while introducing
new considerations and methodologies.

Iteration and Refinement

While one potential benefit of using a digital
print matrix in the design process is the ability to
quickly iterate and refine an image, this efficiency
may come at the cost of the valuable intuitive dis-
covery that often occurs through physical experi-
mentation. Artists can make adjustments to digital
files more rapidly than with traditional methods,
although this speed must be balanced against the
risk of overlooking the subtle material qualities
that emerge through hands-on manipulation. For
example, colours can be modified, compositions
can be altered or layers can be added without the
need to physically create new printing plates each
time. This streamlines the design process, saving
time and resources while encouraging experimen-
tation and risk taking.

Blending Digital and Analogue Tech-
niques

The relationship between digital and analogue
techniques presents both opportunities and chal-
lenges. The enhanced design process that employs
digital print matrices enables artists to explore
new ways of combining digital and analogue
techniques, although this hybridisation requires
consideration of when each approach is most
appropriate. For example, an artist may use a laser
cutter to create a physical printing plate based on
a digital print matrix that can then be used for tra-
ditional intaglio or relief printing. Alternatively, the
artist may choose to use the digital print matrix to
imprint the image directly onto the substrate using
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a laser cutter, bypassing the need for a physical
printing plate. This flexibility allows for a more
dynamic and hybrid approach to printmaking in
which the boundaries between digital and ana-
logue processes become blurred.

Critical Considerations and
Limitations

Several important limitations and challenges
must be acknowledged when working with digital
print matrices:

1. Material Understanding: The automa-
tion of certain processes may lead to a
decreased understanding of material
properties and behaviours. Traditional
printmaking techniques foster inti-
mate knowledge of materials that can
be partially lost in digital workflows.

2. Technical Dependencies: Digital print
matrix creation relies heavily on
software and hardware systems, intro-
ducing potential points of failure and
obsolescence. Artists must consider
the longevity and accessibility of their
digital tools.

3. Craft and Authenticity: The question
of authenticity in digitally mediated
printmaking remains complex. While
digital tools offer precise control, they
may distance the artist from the direct
material engagement that character-
ises traditional printmaking practices.

4. Learning Curve and Access: The technical
expertise required for digital print matrix
creation can present barriers to entry,
potentially excluding artists who lack
access to digital resources or training.
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Computational Design and
Algorithmic Techniques

The integration of computational design and
algorithmic techniques into printmaking practices
represents a complex intersection of traditional
craft and digital innovation. While software tools
supporting generative design and scripting enable
artists to create complex, parametric and data-
driven designs that would be challenging to
achieve manually, these capabilities must be eval-
uated within the broader context of artistic prac-
tice. The advantages of computational approaches
include the ability to generate intricate patterns
and variations, maintain parametric control over
design elements and integrate data-driven com-
ponents into artistic composition. However, this
technological integration raises important con-
siderations about the nature of artistic practice.
Computational complexity may be privileged over
artistic intent, so practitioners must guard against
the possible loss of intuitive decision-making in
the creative process. The challenge lies in balanc-
ing algorithmic precision with artistic spontaneity.

Artists such as Vera Molnar have shown how
computational methods can complement, rather
than replace, traditional artistic judgment. Her
work ‘Interruptions’ (1969) shows how algorithmic
processes can be used thoughtfully to extend
rather than diminish artistic expression. Similarly,
contemporary practitioners have found ways to
combine computational design with traditional
printmaking knowledge, creating works that lever-
age both systematic and intuitive approaches.

The role of computational design in printmaking
should thus be understood as an expansion of
available tools rather than as a replacement for
established methods. Success in this domain often
comes from understanding both the capabilities
and limitations of algorithmic approaches and
strategically combining them with traditional print-
making expertise. This balanced approach enables
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artists to explore new possibilities while maintain-
ing the value of traditional printmaking practices.

The PRINT Command and
XY Pen-Plotters: Redefining
Artistic Creation

The emergence of the PRINT command and XY
pen-plotters marks a pivotal transformation in how
artists conceptualise and materialise their work.
These technologies forge a crucial bridge between
computational thinking and physical artistic pro-
duction, extending beyond mere technical tools to
reshape the creative process itself (Montfort et al.
2013). While traditional printmaking transfers art-
ists’ direct expressions onto paper, computational
printing technologies introduce a new layer of
abstraction, translating mathematical algorithms
and digital instructions into tangible artefacts.
This transformation is particularly evident in the
work of artists using XY pen-plotters, in which
the mechanical precision of automated drawing
creates a distinctive aesthetic that challenges tra-
ditional notions of artistic gestures (Taylor 2014).

An example is the groundbreaking work of Man-
fred Mohr, who, in the 1970s, embraced these
technologies to explore algorithmic art. His ‘Cubic
Limit’ series demonstrates how artists can leverage
computational printing to investigate complex
mathematical concepts through visual form (Mohr
1975). By programming specific coordinates and
movements for the pen plotter, Mohr created
intricate geometric compositions that would be
impossible to execute by hand. The resulting works
exhibit a unique tension between mathematical
precision and artistic expression in which the
machine’s standardised movements become a new
form of artistic gesture (Horton 2012).

This combination of computational and physi-
cal processes fundamentally alters how artists
approach their practice. Rather than starting with
direct material manipulation, artists must first
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envision their work as a series of programmatic
instructions, considering how algorithmic logic can
translate into physical mark-making (Boden and
Edmonds 2009). This shift has given rise to a distinct
machine aesthetic that celebrates the intersection
of human creativity and technological precision
while expanding the possibilities for artistic expres-
sion beyond traditional manual techniques.

Digital Craftsmanship and
Visual Texture

Currently, the relationship between digital pro-
cesses and traditional craftsmanship is still com-
plex and sometimes contradictory. While digital
print-matrix imprints can create distinctive visual
textures, they differ fundamentally from those
achieved through traditional methods. Under-
standing these differences is crucial for making
informed artistic choices. Klein’s (2018, 337) notion
of digital craftsmanship, which builds upon the
ideas of Neri Oxman and others, involves leverag-
ing the capabilities of digital tools to emulate the
behaviour of materials. Rather than supplanting
traditional handcrafted methods, digital crafts-
manship integrates them with contemporary
digital workflows and computational design tools.
By merging the strengths of both traditional crafts
and digital fabrication, digital craftsmanship
establishes a dynamic interplay between physical
materials and digital simulation.

The flexible manipulation of the plotter, inspired
by the concept of printing plate layering, can yield
a rich visual texture through the overprinting of
various digital and analogue imprints. During
the transformation process of the digital print
matrix, the information of the original image is
deconstructed and retained to varying extents,
akin to the approach employed in multiplate or
multiscreen printing. The incorporation of different
algorithmic techniques in the creation of image
information further enhances the effectiveness of
digital print matrix impressions.
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Exploring the Nature of Digi-
tal Images

The relationship between digital images and their
physical manifestations presents a complex the-
oretical and practical challenge in contemporary
printmaking. Nake’s (2018) conceptual framework
of ‘surface’ and ‘subface’ provides valuable insights
into this relationship while also highlighting the
inherent tensions between digital and physical
representations. The surface, which represents
the visible and perceptible aspect of the image,
maintains a direct dialogue with traditional
printmaking’s material concerns. Moreover, the
subface - the underlying algorithmic structure
processed by computers - introduces new layers of
complexity and possibilities in image creation and
manipulation.

This dual nature of digital images in printmaking
practice raises important questions about rep-
resentation and materiality. While the digital print
matrix enables artists to explore the interplay
between computational and physical processes,
it also challenges traditional understandings of
artistic authenticity and material presence. Artists
working with digital print matrices must navigate
between the precise control offered by digital
manipulation and the unpredictable nuances of
physical printing processes. This navigation often
reveals how the theoretical distinction between
surface and subface manifests in practical terms as
artists attempt to reconcile algorithmic precision
with material contingency.

The creation of multilayered artworks through
this understanding of the dual nature of digital
imagery can indeed engage viewers in new ways,
but it also requires consideration of how digital
and physical elements interact. Some artists have
found that the tension between computational
precision and material irregularity creates oppor-
tunities for unexpected artistic discovery, while
others deliberately exploit the gap between digital
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intent and physical outcomes. This approach to
understanding digital images in the printmaking
context contributes to an evolving dialogue about
the nature of artistic representation in an increas-
ingly digitised practice.

Conclusion

The integration of digital print matrix technologies
into printmaking practices represents one of sev-
eral important developments in how artists and
designers approach printmaking in the digital age.
While these tools offer new creative possibilities,
their successful implementation requires careful
consideration of their limitations and thoughtful
integration with existing practices. By embracing
the possibilities offered by digital technologies and
computational design tools while still maintaining
a connection to the rich history and traditions of
printmaking, artists can create innovative hybrid
artworks that navigate the complex relationship
between digital and physical processes and push
the boundaries of the medium. This enhanced
design process not only streamlines the techni-
cal aspects of printmaking but also encourages
experimentation, collaboration and conceptual
exploration, ultimately leading to more dynamic
and engaging creative practices.
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Figure 1. Digital print matrix transformation
process. Scan the QR code to access the video.

Source: © LiXiaogiao.
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Figure 2. (Re)forming imprint: Analogue and digital  Figure 3. (Re)forming imprint: Analogue and digital

print, box set exhibition view. Source: © Li Xiaogiao. print, box set exhibition view. Source: © Li Xiaogiao.
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Figure 4 (this page and next). (Re)forming imprint: Analogue and digital print, box set. Top: Digital data as the

printing matrix. Bottom: Hybrid approach: Analogue and digital print. Next page: 3D print. Source: © Li Xiaogiao.
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Figure 4. (Re)forming imprint: Reproduction of the fragment

Experiment series testing process. Top: Testing process. Next

page: PVC laser engraving. Source: © Li Xiaogiao.
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Figure 6 (previous page and this page, top). Reproduction of the

fragment Experiment series testing process. Source: © Li Xiaogiao.

Figure 7 (bottom). Reproduction of the fragment Experiment

series - wood board laser-engraved. Source: © Li Xiaogiao.
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Figure 8. Reproduction of the fragment Experiment series -

wood board laser-engraved relief print. Source: © Li Xiaogiao.
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Figure 9 (this page). Reproduction of the fragment  Figure 10 (next page). Reproduction of the fragment
Experiment series: laser etching on relief print.  Experiment series - laser etching on paper. Source:

Source: © Li Xiaogiao. O Li Xiaogiao.
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Figure 11 (top, left). Reproduction of the fragment  Figure 14 (bottom middle). Reproduction of fragment

series - working process. Source: © Li Xiaogiao. series 1 - laser etching on paper. Source: © Li Xiaogiao.

Figure 12 (top, right). Reproduction of fragment series  Figure 15 (bottom right). Reproduction of fragment

1 - laser etching on paper. Source: © Li Xiaogiao. series 1 - laser etching on paper. Source: © Li Xiaogiao.

Figure 13 (bottom, Left). Reproduction of the fragment

series - working process. Source: © Li Xiaogiao.
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Figure 16. (Re)forming imprint Analogy and Digital Print _Data  Figure 17 (next page, top). Place where the picture was

generation. Source: © Li Xiaogiao. created. Source: © Li Xiaogiao.

Figure 18 (next page, middLle). Digital generation of 3D digital

models from 2D digital images. Source: © Li Xiaogiao.

Figure 19 (next page, bottom). Digital 3D models.

Source: © LiXiaogiao.
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Figure 16. (Re)forming imprint Analogy and Digital Print _Data generation, 3D print, silver leafing

and robotically assisted drawing on paper. Source: © Li Xiaogiao
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Figure 21 (previous page). (Re)forming imprint Analogy

and Digital Print _Data generation, 3D print, silver leafing
and robotically assisted drawing on paper - exhibition view.

Source: © LiXiaogiao

Figure 22 (this page). (Re)forming imprint Analogy and Digital
Print _Data generation, 3D print, silver leafing and robotically

assisted drawing on paper - exhibition view. Source: © Li Xiaogiao
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Figure 23 (previous page). (Re)forming imprint Analogy and

Digital Print _Data generation, 3D print, silver leafing and
robotically assisted drawing on paper - exhibition view in detail.

Source: © Li Xiaogiao

Figure 24 (this page). (Re)forming imprint Analogy and Digital Print
_Data generation, 3D print, silver leafing and robotically assisted

drawing on paper - exhibition view. Source: © Li Xiaogiao
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Figure 25 (top). (Re)forming imprint_surface vs.  Figure 27 (bottom). (Re)forming imprint_surface vs.

subface, CMYK and invisible UV ink robotically assisted subface, CMYK and invisible UV ink robotically assisted

drawing on paper. Source: © Li Xiaogiao drawing on paper. Source: © Li Xiaogiao

Figure 26 (middLle). (Re)forming imprint_surface vs.
subface, CMYK and invisible UV ink robotically assisted

drawing on paper (detail). Source: © Li Xiaogiao
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