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Abstract. The evolution of traditional patina to digital patina and then to Al
patina has seen a gradual decrease in human participation, a gradual alienation of
emotions, and a more and more out-of-control patina state. From the perspective
of human-object relationship, the article analyses the design logic and operation
mechanism of new media interactive installation, reveals the impact of techno-
logical development on human thinking, and puts forward the viewpoint that the
alienation of human-object relationship has become an opportunity to stimulate
human in-depth thinking, aiming at providing new perspectives for the under-
standing of human-computer relationship and human subjectivity.
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1 Introduction

As a cutting-edge innovation in the field of artificial intelligence, AIGC technology
utilizes machine learning algorithms to produce graphic content with high fidelity and
artistic value [!l. Its rapid development has opened new frontiers for art and design.
This paper explores the speculative design concept of "Al Patina" through a new me-
dia interactive installation, aiming to provoke reflection on the relationship between
humans and objects in the digital age. The term "patina" originally refers to the natu-
ral changes that occur on the surface of ancient artifacts through long-term use, sym-
bolizing the traces left by time and human touch. However, in today's digital world,
electronic media rarely show signs of aging—screen images can remain perpetually
intact. This raises a critical question: can digital works accumulate a form of "patina"
through time and use, just like physical objects?

To explore this question, the study adopts the methodology of speculative design.
This approach encourages people to challenge existing assumptions and deeply con-
template possible future developments. Within this context, we designed an interac-
tive installation to materialize the concept of "Al patina." By incorporating audience
participation and real-time visual feedback, the installation guides viewers to reflect
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on the boundaries between human creativity and emotional expression in the era of
AlL

2 Design Background

The term‘patina’originates from the professional terminology of the antique industry,
and is often used to describe the surface layer of ancient artefacts with a solid luster that
slowly exudes as a result of years of rubbing by human hands to remove the original
texture of the surfacel?. The traditional patina mainly exists in ancient architecture,
furniture, writing materials and other various artefacts, each piece of artefacts with
patina, often after many years of precipitation, while recording the user's life, the
emotional imprint of the times. This involvement, both the physical level of contact, but
also between the emotional and spiritual level of communication, so that the artefacts
become the bond of emotional connection of a person and the object , rather than just
an object. The formation process of the traditional patina is irreproducible, due to the
different ways of use, environment and other factors, each piece of artefacts patina has
uniqueness, which also makes the unique value of human involvement has been further
highlighted.

With the popularity of digital media, the virtual electronic world has produced an-
other kind of patina corresponding to it - digital patinal®.Digital patina, also known as
digital verdigris and digital memes, refers to the phenomenon that digital pictures or
videos become increasingly blurred after being repeatedly saved and transmitted,
usually manifested as multiple watermarks, blurred greenish colour, and the appear-
ance of mosaics, which produces a aged effect!®l. In today's booming Internet, emojis
have become representative of the digital pulp phenomenon as a widely used image
language in social media.Digital patina is different from traditional patina, which is
free from the limitations of time and physical space, and can be generated quickly in a
short period of time. The creator edits and processes the digital object in virtual space
with input devices such as mouse and keyboard. Compared to the slow emotional
penetration in the formation process of traditional patina, in terms of technical realisa-
tion and visual effect presentation, digital patina pays more attention to the technical
operation level where the emotional connection is relatively weak.

Al patina is the result of repeated iterations of generative artificial intelli-
gence (GAD) to generate AIGC. GAI is also known as artificial intelligence algo-
rithms, such as generative adversarial networks, diffusion models, and Transformer
architectures, and AIGC is the content generated by these algorithms. Generative Al
and AIGC are complementary.GAI is the underlying support of AIGC.Without GPT,
Stable Diffusion and other models, is impossible to achieve the content production of
AIGC.AIGC is an extension of the application of generative Alit is AIGC will be
transformed into specific content, to promote GAI from the laboratory to the mass
market. In the process of generative AIGC, Al rapidly generates diverse works, and
only needs to set relevant parameters and instructions, so it does not need humans to
carry out specific operations. Human involvement in the process of generating Al
patina is significantly reduced, playing more of a role as a data provider and algorithm
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formulator, and no longer directly involving in the process of creating patina.This
change that makes the object, although formally more technically advanced, emotion-
ally deficient. The emotional connection between human and the object is further
alienated, and the state of the patina is also programmed, gradually detached from the
subjective domination of human beings, which in the long term may lead to the ex-
cessive dependence of human beings on artificial intelligence technology, gradually
weakening the creativity in the fields of cultural creation and artistic expression.

New media interactive art installations can specifically demonstrate the process of
Al patina. For example, the Al-generated portrait stream installation“Memories of
Passersby 1”’by German artist Mario Klingeman embodies the concept of Al patinal®l.
As shown in Fig 1, The installation uses two neural networks for creation: one gener-
ates ever-changing surrealist human portraits, which are randomly produced by an Al
large Language model that refines facial features learned from thousands of 17th to
19th-century portraits. The images have a low repetition rate and do not belong to any
specific era, region, gender, or race. The other neural network evaluates the quality and
aesthetic appeal of the generated images.

Fig. 1. Memories of Passersby [

3 Materials and Methods

3.1 New Media Interactive Installation Art

New media installation art is one of the many types of contemporary art works in the
form of expression, is the product of the combination of technology and art, the display
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site is not limited by time and space, the use of video, holographic projection, VR/AR,
3D printing and other media, the visual, auditory, tactile, olfactory and other senses
superimposed to trigger the user's emotional resonance, guiding them to in-depth
thinking and exploration. Art is no longer a temple art and elite art that is only viewed
by a few people, but can widely mobilise the active participation of the viewer ™, and in
many works the viewer also becomes a part of the work, and the artist and the viewer
work together to complete the expression of the concept of the work. For example,
Arduino aims to make electronic production and interactive design easy to use, while
Processing provides a more user-friendly programming platform suitable for generat-
ing algorithmic art and interactive images. The rapid development of computers and
networks has even accelerated cutting-edge explorations of the art field, and installa-
tion art has thus become one of the most popular art forms in contemporary art.

3.2 Interactive Design Research Based on Arduino

Arduino is a convenient, flexible and easy-to-use open-source electronic prototyping
platform that adopts a simplified programming syntax and does not require in-depth
knowledge of the underlying hardware, making it suitable for beginners to get started
quickly, and is applicable to multidisciplinary fields such as interactive installations
and art, smart home, robotics development, and Internet of Things. It mainly contains
the circuit board hardware part and integrated development environment (IDE), and
supports a variety of input and output devices such as pressure sensors etc. Arduino is
particularly suitable for designing interactive devices, which not only improves the
efficiency of space utilisation, but also reduces the commercial cost, makes the product
interactive, intelligent and interesting, and gives it a higher market value [*!.

3.3  Visual Design Research based on Processing

Processing is an open-source programming language based on Java, Python, JavaS-
cript, is designed specifically for the visual arts, interactive design, data visualisation,
experimental animation and other fields, aimed at designers, artists and
non-professional developers to quickly achieve a powerful tool for creative ideas. The
product connects Arduino and other hardware devices to realise the closed loop
of*sensor input—Processing deal with—actuator output’.Processing provides a tech-
nical path for artists to explore new ways of expression, enabling them to break through
the limitations of the traditional media and build a composite art form with both spir-
itual connotation and cultural value. This deep fusion of technology and art not only
activates the infinite possibilities of interdisciplinary collaboration, but also promotes
the evolution of installation art in the direction of multi-dimensional perception and
interactive symbiosis.
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4 Design Concept of ‘Human and Artificial
Intelligence’Interactive Installation Works

4.1 Design Theme

‘Human and Artificial Intelligence’interactive installation takes human-machine rela-
tionship as the core proposition, and through the deep coupling of Arduino and Pro-
cessing technology, it constructs a set of interactive art expression system with philo-
sophical speculative hue, aiming to emphasise that in the exponential development of
Al technology, human beings must adhere to the position of the subjectivity, continue
to play the initiative of independent thinking and creative thinking, and prudent use of
Al technology.

The device is mainly divided into two modules, the first is a pressure sensing device
consisting of a resistive thin-film pressure sensor and walnut, as shown in Fig 2, and
the second is a visual display device, as shown in Fig 3.The pressure sensor captures
the pressure data of walnuts in real time and serves as a sensing terminal. When the
audience puts the walnut on the pressure sensor, this simple action is endowed with
profound symbolic meaning - the weight of the walnut represents human thinking
activity and subjective initiative, and a video content showing human active thinking,
refining and creating process in the flood of multicultural information will be played on
the visualisation display device. And when the audience removes the walnuts and the
signal change of the pressure sensor is once again transmitted to Processing through the
Arduino, the video played at this time is the product of the GAI, which is produced by
Al through the learning and refining of massive data, which is delicate but lacks the
temperature and personality brought by human thinking, and more reflects the me-
chanical‘collage’and programmed output of the algorithm on cultural symbols. The
stark contrast between the two types of video content, with and without human inter-
vention, intuitively demonstrates the essential difference between human initiative and
Al computing.

Fig. 2. Display of device Arduino components
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Fig. 3. Display of device Processing components

4.2  Creativity and Visual Design Conception

The Pop Art style video is used in this interactive installation because of its deep and
close connection with the core theme of the installation, which blossoms into a unique
value in multiple dimensions. In terms of thematic compatibility, Pop Art is rooted in
the era of the rise of mass consumer culture, critiquing the prevalence of consumerism
and the reproducibility of mass culture from a unique perspective, and forming a
meaningful dialogue with the phenomenon of ‘uncontrolled algorithmic reproduc-
tion’presented by Al patina, in order to analyse the phenomenon of cultural alienation
in the context of technological era. In terms of visual expression, Pop Art, with its vivid
and exaggerated colours, strong visual impact and repetitive patterns, is a metaphor for
the state of data particles and pixelated patina, and at the same time, it further
strengthens the visual tension of ‘out of control’, quickly capturing the audience's
attention. In addition,Pop Art with the diverse forms of expression and rich symbolic
language give the installation a stronger expressive and infectivity, which strongly
promotes the transmission and expression of the core idea of the installation. While
watching the video, the audience triggered more profound thinking and emotional
resonance in the depth of their hearts, prompting their cognition of the relationship
between human beings and Al to leap from shallow visual experience to deep philo-
sophical contemplation.

4.3 Development and Realisation of Interactive Devices

The‘Human and Artificial Intelligence’device connects the Arduino controller and
pressure sensor, and outputs information to the screen through the connection with
Processing, thus forming a complete interaction between the device and the audience.
The walnut acts as a medium for the user to activate the device.

Pressure data collection and initial triggering: the weight change generated by
placing or removing walnuts will be monitored in real time by the pressure sensor as the
core sensing component., as shown in Fig 4.A high-precision resistive thin-film pres-
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sure sensor is selected to ensure the accurate collection of weight data, which is then
processed through the Arduino main control board. The system pre-sets the pressure
threshold, the minimum measurement range is 20 grams and the maximum measure-
ment range is 6 kilograms.When the walnut is placed on the sensor, the pressure value
exceeds the minimum measurement range of 20 grams and continues to be stable for a
period of time, the Arduino sends a‘human mode’command to the visual display sys-
tem, which is judged as a signal for human thinking activities; on the contrary, when the
pressure value is lower than the 20 grams and remains stable, that is when the walnut is
removed, it sends an‘Al mode’command to the visual display system.

Visual display: Based on the commands sent by the Arduino,as shown in Fig 5, the
Processing programme controls the playback of different types of videos, as shown in
Fig 6.Artificially modified videos are carefully sculpted by the creators and integrated
into the Pop Art style, showing human creativity and thinking process through exag-
gerated colours, repetitive patterns and unique combinations of symbols; videos gen-
erated by the Al Large Language Model, which also adopts the Pop Art style, rely on
the algorithm's learning and generation of huge amounts of data in the process of
creation, presenting relatively programmed visual characteristics. When receiving
the‘human mode’command, Processing calls the manually modified video for play-
back; when receiving the‘ Al mode’command, it switches to the Al-generated video. In
order to enhance the interactive experience, the system also sets up a dynamic visual
response mechanism, correlating the pressure value with the video playback speed,
colour saturation and other parameters, and adjusting the visual effect accordingly
when the pressure changes, which brings intuitive Vlsual impact and at the same time
deepens the core theme of*exerting

Fig. 4. Interactive demonstration of the device
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#include &It;Arduino.h&gt;
#define DEBUGSerial Serial
int sensorPinl = AO;
#define PRESS_MIN 20
#define PRESS_MAX 6000
#define VOLTAGE_MIN 100
#define VOLTAGE_MAX 3300

void setup()
{

DEBUGSerial.begin(9600);
}

void loop()
{

long Fdatal = getPressValuel(sensorPinl);

delay(300);

if(Fdatal &gt;= 2){
Serial.printin("A");
delay(5000);

}

if(Fdatal &lt; 2){
Serial.printin("B");
delay(5000);

}

}
long getPressValuel(int pin)
long PRESS_AO = 0;

int VOLTAGE_AO =0;
int valuel = analogRead(A0);

VOLTAGE_AO = map(valuel, 0, 1023, 0, 5000);

if(VOLTAGE_AO &lt; VOLTAGE_MIN)

{
PRESS_AO = 0;

}
else if(VOLTAGE_AO &gt; VOLTAGE_MAX)
{

PRESS_AO = PRESS_MAX;
}
else

{
PRESS_AO = map(VOLTAGE_AO, VOLTAGE_MIN, VOLTAGE_MAX,

PRESS_MIN, PRESS_ MAX);

}
return PRESS_AO;
}

Fig. 5. Arduino code

import processing.video.*;
Movie [] moviels;
intk=-1;
import processing.serial.*;
Serial myPort;
int fg=0;
void setup() {
size(1600, 800);
background(0);
myPort =new Serial(this,”"COM3",9600);
moviels= new Movie [3];
for(int i=0;i8It;3;i++){
moviels[i]=new Movie(this, i+".MP4");
}
}
void movieEvent(Movie m) {
m.read();
}
void draw() {
while(myPort.available()&gt;0)
{
char val = myPort.readChar();
if(val!'=""){

printin(val);
char ky=val;
if(ky=="A"'8amp;&amp;ky!=k){
k="A";

moviels[0].play();

}
if(ky=="B'&amp;&amp;ky!=k){
k="B";

moviels[1].play();

}

if(ky=="C'&amp;&amp;ky!=k){
k="C’;
moviels[2].play();
}
}
}
background(0);
if(k=="A")(
image(moviels[0],0,0,displayWidth,
displayHeight-25);

if(k=="B")(

image(moviels[1],0,0,displayWidth,
displayHeight-25);

}

if(k=="C'){
image(moviels[2],0,0,displayWidth,
displayHeight-25);
}
}
void keyPressed()(
if(key=="a"){
printin(0);
k=0;
moviels[0].play();
}
if(key=="b"){
printin(1);
k=1;
moviels[1].play();
}

if(key=="c'){
printin(2);
k=2;
moviels[2].play();
}
}

5

Conclusion

Fig. 6. Processing code

From real-world patina to Al patina, human involvement is becoming less and less, and
human and object feelings are becoming more and more estranged®, which is a mi-
crocosm of the impact of technological development on the relationship between hu-
man beings and objects. Even so, this seemingly negative social phenomenon contains
a positive meaning.The estrangement between people and objects has triggered the
deep thinking of human beings on their own value, and also triggered the thinking of
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the relationship between people and technology. In the era of artificial intelligence, we
should face up to the changes brought about by the development of technology , paying
further attention to the development of human-computer relationship, sticking to the
human initiative and creativity, making the technology better serve the development of
human life, and at the same time borrow the artificial intelligence technology appro-
priately in order to make efforts to build a more healthy and harmonious hu-
man-computer relationship. Through the figurative design, the interactive device
deeply explores the evolution from real patina to Al patina and the philosophical
thinking and social phenomenon behind it, and also provides a new perspective and
case reference for research in related fields, aiming at triggering more in-depth dis-
cussions on the relationship between humans and technology.
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