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ABSTRACT

Digital transformation drives the evolution of visual aesthetics from static gaze to embodied immersion paradigms, reshaping
the visual generation mechanisms of digital media art. This paper, grounded in the immersive experience perspective, analyzes
the restructuring logic of audience-performer relationships and sensory dimensions, elucidating their aesthetic characteristics of
virtual-reality symbiosis and nonlinear generation. It further proposes implementation strategies such as breaking physical
boundaries through morphing projections, achieving real-time image computation via interactive sensing, and constructing
narrative guidance with dynamic light and shadow trajectories. Research indicates that this visual presentation approach
effectively enhances audience presence and engagement, offering novel technological aesthetic pathways for cultural heritage
revitalization and commercial space experience upgrades.
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1 Introduction

Against the backdrop of the national cultural digitalization strategy, digital technology continues to iterate and evolve,
fundamentally reshaping how humans perceive the world. As a cutting-edge form at the intersection of technology and
humanities, digital media art has transcended the physical boundaries of two-dimensional planes, focusing instead on
constructing an immersive field that emphasizes "embodied presence". This sensory revolution driven by technological
rationality has shattered the fourth wall between audiences and performers, while also exerting profound influence on
the generative mechanisms and reception psychology of contemporary visual culture. Immersed in this transformative
wave, examining how visual expression extends from singular image viewing to multidimensional spatial perception
holds significant theoretical value in understanding the evolutionary patterns of digital aesthetics.

2 Visual Aesthetic Characteristics of Digital Media Art

The visual aesthetics of digital media art are built upon the deep integration of virtual data and physical perception. Its
core characteristic lies in completely breaking the boundary constraints of traditional static images, presenting a dynamic
aesthetic form with fluidity, generative properties, and a strong immersive effect. This visual expression is not merely a
simple reproduction of objective objects but rather seamlessly integrates virtual imagery into physical space through
algorithmic driving and light-shadow reconstruction, creating a visual spectacle of "virtual-real symbiosis". Unlike the
frozen immediacy of canvas painting, the visual symbols of digital media art often undergo nonlinear evolution based on
real-time data or interactive logic, with unpredictable spontaneity in their visual forms and boundless generative vitality.
This flowing light and shadow reshapes spatial dimensions, while the high-saturation color field and panoramic imagery
envelop the viewer's visual nerves, creating a sensory tension atmosphere capable of inducing profound psychological
immersion.

3 The Practical Value of Immersive Digital Media Art Visual Expression

The visual effects presented by immersive digital media art have greatly surpassed the scope of simple technological
display and sensory entertainment, and are gradually reshaping multiple value systems such as cultural dissemination,
commercial empowerment, and social psychological regulation. In the field of cultural heritage revitalization, visual
reconstruction technology can bring an immersive experience. It breaks through the spatial and temporal limitations of
physical display of cultural relics, transforms non renewable historical relics into high fidelity digital images that can be
repeatedly experienced, allowing audiences to transcend the barriers of time and space, deeply experience the texture
and charm of traditional culture, and open up a communication path for the creative transformation of excellent
traditional Chinese culture. At the same time, in the macro background environment of the experience economy, this
visual expression has become a key core driving force for the transformation and upgrading of physical commercial
spaces. By constructing a strong narrative and interactive light and shadow field, the single consumption scene is
transformed into a composite space that integrates aesthetic, entertainment, and social functions, effectively improving
the emotional stickiness and duration of audience stay, and achieving a complete commercial logic loop from "eye
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attraction" to "value realization". More importantly, when this type of art form enters urban public spaces, its flowing
visual landscape softens the hard physical interfaces of modern cities and can also serve as a social and psychological
healing tool, creating a spiritual habitat for individuals under high-pressure lifestyles to temporarily detach from reality
and release emotions. This reflects the deep significance of digital technology's return to humanistic care in the aesthetic
dimension.

4 The Implementation Strategy of Inmersive Digital Media Art Visual Expression

4.1 Visual Reconstruction Based on Alien Projection Technology to Break through Conventional Screen
Boundaries

The generation logic of immersive vision aims to completely eliminate the edge limitations of physical media, allowing
images to break free from the constraints of rectangular frames. Alien projection technology utilizes optical masking and
distortion correction principles to accurately overlay virtual pixels onto non planar solid structures. This visual
reconstruction method does not rely on traditional flat screens, but directly uses building facades, curved walls, or
irregular objects as carriers, and uses visual techniques to eliminate the original volume and material properties of
objects. The audience's line of sight is no longer blocked by physical borders, but is wrapped in a continuous field woven
by light and shadow, achieving a seamless transformation from physical space to virtual narrative space and establishing
the visual ontology status of coexistence between images and the environment.

For example, when conducting visual design on irregular spaces with complex geometric features, such as cave like
curved structures or industrial heritage surfaces, the core operational path needs to focus on precision control of "virtual
real overlap" and perspective reshaping. Designers need to prioritize the use of industrial grade LiDAR for comprehensive
point cloud scanning of the bearing surface, obtaining millimeter level spatial 3D model data to establish the digital basis
for image projection. In the content production process, the model should be UV unfolded within the 3D software to
ensure that the planar image materials can be mapped without stretching according to the topology of the physical
model.

When generating visual content, it is necessary to carry out reverse pre distortion processing according to the pre-set
position of the audience's main viewpoint. For example, to present fluid dynamics on a stationary protruding structure,
designers need to use high contrast light and shadow masks to counteract the original shadows of the object and visually
endow it with anti gravity dynamic textures; If a deep virtual space needs to be created on a solid wall, the perspective
vanishing point should be calculated, and the dark corners of the edges should be used to simulate the visual depth of
field. During the on-site deployment phase, for the fusion area of multiple projection devices, technicians need to
perform non-linear geometric correction and soft edge feathering processing to eliminate brightness overlay marks
caused by overlapping light paths, ensuring that the color temperature and brightness of the image remain consistent
across different depth planes. This implementation scheme, which relies on precise reverse modeling, allows light and
shadow to completely "wash away" the original properties of the material carrier, making the originally hard walls seem to
have breathing or flowing biological characteristics, tearing open a visual hole independent of the laws of reality inside
the physical space.

4.2 Real Time Generation of Nonlinear Images Using Sensor Interaction Devices

The introduction of interactive sensing systems has completely changed the established linear timeline of images,
endowing visual content with real-time dynamic attributes. This non-linear expression is based on the deep coupling of
data flow and algorithm logic. Sensing devices collect physical signals, which are directly converted into key variables that
drive pixel recombination, presenting an unpredictable sense of randomness and evolution in the image. The
intervention behavior of the audience is no longer passive viewing, but is transformed into parameter instructions that
intervene in the evolution of visual forms, and therefore images have a biological feedback mechanism. This human-
machine closed-loop logic establishes a symbiotic form of visual content, where each frame is an intuitive mapping of the
interactive behavior within the current field, breaking the aesthetic barrier of one-way output in pre rendered videos and
establishing the ontological significance of "behavior is vision".

During the design of a real-time generative visual system with high responsiveness, hardware should prioritize the use
of infrared depth camera arrays or LiDAR to achieve comprehensive coverage of the experience area and obtain high-
precision 3D point cloud data streams. The computing end needs to introduce a real-time rendering engine and utilize
GPU parallel computing technology to handle massive particle computing tasks. The system needs to map the captured
audience limb displacement data to vector parameters in a virtual physical field, such as converting the trajectory of
human movement into disturbance factors in fluid mechanics, or associating the acceleration of gestures with the
emission rate of particle systems. In the specific algorithm writing process, the program should read the grayscale
changes of the depth map in real time and parse them into dynamic collision bodies in the three-dimensional coordinate
system. When the audience moves within the field, virtual smoke, fluids, or geometric fragments will strictly follow the
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laws of physical simulation, producing natural turbulence, eddies, and avoidance effects. The color generation module
should be synchronously mounted on the peak changes of interactive data. When the amplitude of the action exceeds
the preset threshold, the color of the image will immediately undergo a gradient or produce a bright burst. This real-time
calculation method, which relies on physical simulation, can ensure that visual feedback is in a millisecond low latency
state, allowing the image to surround the audience like a material with physical mass, achieving precise translation from
tactile behavior to visual form.

4.3 Constructing a Visual Guidance Mechanism for Spatial Narrative Using Dynamic Light and Shadow
Trajectories

As an implicit spatial montage method, dynamic light and shadow trajectories play a key role in visual navigation and
rhythm scheduling. With the help of the human eye's instinctive capture mechanism for high brightness and moving
objects, the motion path of optical flow in three-dimensional space can effectively divide physical interfaces and
determine the hierarchical relationship of visual focus. This non mandatory visual guidance mechanism plans a clear
narrative flow in the dark field environment, ensuring that the audience's attention always moves synchronously with the
development of the plot, achieving an orderly coupling of spatial movement and information reception, and avoiding
cognitive confusion caused by information overload.

When implementing spatial narrative guidance, designers need to accurately control the "brightness level difference”
and "dynamic vector" within the field. In holographic projection or multi-channel CAVE space, the program should preset
a set of main light source logic with clear directionality. For example, setting up a high brightness virtual light sphere or
particle beam as a narrative guide. When the plot reaches a critical point, the system needs to work together to darken
the background brightness of non narrative areas, increase the ambient light to a threshold large enough to trigger visual
locking, and drive the highlighted subject to smoothly walk along a preset 3D path between the wall, floor, and ceiling. In
order to enhance directionality, the movement trajectory of light and shadow should be coordinated with the spatial
sound image localization technology of sound, using the "sound light synchronization" effect to guide the audience to
rotate their heads or move their steps. If encountering multiple narrative clues in parallel, a "fade in/fade out" timeline
control strategy can be adopted, using the speed changes of the main visual elements to control the rhythm: fast flowing
light guides the line of sight to quickly shift, while slow glowing light suggests the audience to stop and stare. This
lighting strategy based on physiological visual mechanisms can create a viewing path with a sense of time vector in the
originally static physical space, allowing the audience to unconsciously complete the continuous decoding of complex
narrative logic.

5 Conclusion

The gradual rise of immersive experiences marks a paradigm shift in the field of visual arts from "in box gaze" to
"embodied presence”. In such a context, digital media art has successfully broken the ontological boundary between
physical space and virtual images, establishing a new aesthetic order centered on the coexistence of virtual and real,
presenting dynamic changes, and achieving interactive co construction. This visual expression is no longer limited to the
sensory stimulation that can be brought by technology, but has penetrated into the level of psychological perception. By
reconstructing the light and shadow field and introducing algorithmic logic, it reshapes the connection between people
and works, as well as between people and space. With the continuous updates of fully connected technology, visual
expression will evolve towards multidimensional sensory synesthesia and emotional storytelling. While pursuing the
ultimate immersive experience, it will return to a deep concern for humanistic spirit, ultimately constructing a spiritual
habitat that combines technological rationality and artistic warmth in the digital survival landscape.
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