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Abstract. The Asian elephant, evaluated as an endangered species by the Inter-

national Union for Conservation of Nature (IUCN), faces increasing threats due 

to population growth and habitat degradation. More and more Asian elephants 

migrate from protected areas to surrounding state-owned and communal forests, 

leading to frequent human-elephant conflicts in nearby villages. To mitigate 

these conflicts and preserve the elephants' original habitat, raising public 

awareness of the conservation of wild Asian elephants is imperative. Interactive 

installation art design integrates interactivity, artistry, and education, guiding 

individuals to reflect on their relationship with nature and society through inter-

action with the installations. Through immersive experiences, users become ful-

ly immersed in the narratives conveyed by the design, eliciting multiple emo-

tional responses through kinetic effects, sound, and tactile sensations. Using 

"Elephant Roars Heard Just a Stone's Throw Away" as a design prototype, this 

paper focuses on the changes brought about by applying the Arduino open-

source platform to interactive communication methods in modern museums and 

science communication platforms. It aims to promote the concept of shared na-

ture among humans, ecological habitats, and wildlife, offering novel insights for 

integrating art design and mass communication in the future. 

Keywords: Asian Elephant, Animal Protection Art, Arduino, Popularization In-

stallation. 

1 Introduction 

1.1 Current Status of Research Based on the Endangered Status of Asian 

Elephants 

Asian elephants are the largest extant animals on the Asian continent and the second 

largest land animals globally, typically around 2.9 meters tall and weighing up to 6 

tonnes. They are primarily found in South and Southeast Asia, and select regions are 

Xishuangbanna Dai Autonomous Prefecture, Pu'er City, and Lincang City in Yunnan 
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Province, China. However, due to habitat destruction and prolonged hunting and traf-
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ficking by humans, the International Union for Conservation of Nature (IUCN) has 
assessed wild Asian elephants as an endangered species[1]. With the escalating popu-
lation growth and habitat degradation, an increasing number of Asian elephants are 
venturing from protected areas into villages, leading to ever more severe human-
elephant conflicts. In the study of endangered Asian elephants, experts have concen-
trated on restoring and enhancing their habitats. However, from a micro perspective, 
they have overlooked the elevation of public self-consciousness and environmental 
awareness. This oversight warrants further discussion and contemplation. 

1.2 The Current Situation of Science and Art Design for the Endangered 
Status of Asian Elephants 

For an extended period, the efforts towards Asian elephant conservation and publicity 
have been hindered by inconsistencies in the understanding of information transmis-
sion between the promoters and the target audience, resulting in inefficiencies in 
communication[2] .Additionally, the design and presentation of thematic publicity 
information need more involvement from relevant designers, leading to overly profes-
sional and uninteresting content devoid of visual appeal. Consequently, audiences 
exhibit indifference and aversion towards the information, further perpetuating inef-
fective communication methods. Furthermore, the predominance of singular publicity 
channels and media forms, coupled with a lack of understanding of the target audi-
ence's attention preferences, has resulted in a misalignment between the content and 
form of information dissemination, hindering the expansion of its impact. These is-
sues undoubtedly contribute to the challenges faced in the scientific publicity, protec-
tion, and visual design communication surrounding Asian elephant conservation ef-
forts. 

Currently, mainstream widespread science communication remains entrenched in 
conservative and traditional modes. However, the channels and methods through 
which potential target groups access information are diverse, as are their preferences 
for receiving information. This necessitates designers to organize and design specific 
content that caters to the majority's interests. Generally, the prevailing method for the 
public to access information leans towards the combination of audio and video, facili-
tating quick and relatively effortless consumption of information, with video-based 
memory being more robust and identifiable. Therefore, in advocating for the popular-
ization of science regarding endangered Asian elephants, it is recommended to com-
bine audio-visual and tactile sensing in both the content and presentation, enabling a 
vivid, engaging, and artistic portrayal[3]. This approach can effectively stimulate the 
curiosity and interest of the target audience, facilitating active engagement with and 
understanding of the information. 

Secondly, the selection of communication content also demands meticulous plan-
ning and targeting. It is essential to adopt a "people-centric" approach, starting from 
the target audience's requirements. Different information content and presentation 
styles should be chosen depending on the varying reading habits and media chan-
nels[4]. 
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2 Materials and Methods 

This design presents an interactive installation centered around protecting endangered 
Asian elephants. Utilizing Arduino programming technology, the work seamlessly 
integrates gesture interaction, sound interaction, and light interaction into a narrative 
that highlights the challenges faced by Asian elephants and the importance of assist-
ing. As individuals enter the installation, they are immersed in scenarios depicting 
conflicts and accidents between Asian elephants and villagers, offering a firsthand 
perspective on the plight of wildlife. Extensive research and GIS data collection have 
enabled the team to identify areas of intense human-elephant conflict, providing a 
factual foundation for the installation's narrative. The combination of visual and audi-
tory stimuli within the installation captivates viewers, drawing them into the experi-
ence of hearing the distant calls of the elephants and witnessing their struggles. The 
innovative aspect of the design lies in incorporating 5 buttons, each corresponding to 
a different low-intervention method for protecting Asian elephants in the wild. As 
shown in Figure 1. By engaging with these buttons, participants actively contribute to 
resolving conflicts and safeguarding wildlife. Through dynamic interactions and ex-
periential learning, participants gain knowledge about wildlife conservation and de-
velop a deeper emotional connection with the issues at hand. This transformative 
journey—from tension and curiosity to emotional resonance and knowledge absorp-
tion—ensures that the impact of the installation extends beyond mere information 
dissemination, leaving a lasting impression on the audience. 

 

Fig. 1. Preparation of materials for the pre-installation 

3 Preliminary Preparations 

The entire installation achieves interaction between the device and the user through 
the combination of three components: buttons, sensors, and an external display, facili-
tated by interactive programming software and physical maps. As shown in Figure 
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2.Three types of sensing methods are utilized: touch sensing, infrared sensing, and 
physical pressure sensing. These sensors detect biological signals to trigger the dy-
namic display of different land parcels, creating an interactive effect both within and 
outside the screen. 

The interactive experience is initiated and activated as the user approaches the map. 
Touching the button signifies the commencement of the interactive experience. The 
main switch controls both the external screen and the touch sensors. Upon touching 
the buttons, the sensors collect tactile and auditory inputs, which are then transmitted 
to the Arduino. Through digital technology, the Arduino visualizes the information 
regarding the pathway interaction for animal protection. This setup facilitates interac-
tion and mutual assistance between the user and the wild Asian elephant depicted on 
the screen. As the user touches the corresponding buttons, the elephant on the screen 
engages in rescue activities triggered by the user, enabling it to evade human harm 
and environmental threats. 

 

Fig. 2. Arduino code display 

4 "Elephant Roars Heard Just a Stone's Throw Away" Design 
Process and Result Presentation 

4.1 Project Design Positioning 

The normal life of wild Asian elephants necessitates a certain amount of habitat. As 
the number of individuals within each population grows, the required range of activi-
ties also expands gradually. However, human activities persistently encroach upon the 
habitats crucial for the survival of elephant herds, exacerbating human-elephant con-
flicts. Over the years, nature has provided Asian elephants with abundant food 
sources. Traditionally, Asian elephants primarily consumed plants from the gramine-
ous and palm families, rarely venturing into farmlands for crops. However, environ-
mental changes in the past two decades have led to an increasing frequency of wild 
Asian elephants venturing into farmlands to consume crops planted by humans. This 
shift in their diet further intensifies the conflict between humans and elephants. Ele-
phants are among the most dangerous herbivore species, and their intrusion into hu-
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man communities results in severe damage and injuries, often leading to fatalities, 
injuries, and widespread panic among residents (Parker et al., 2007)[5]. 

After years of research, scholars have recognized that human-elephant conflict is 
unavoidable and can only be mitigated to a certain extent (Hoare, 2015)[6]. However, 
the explosion in human population, excessive cultivation of cash crops, and deforesta-
tion of natural vegetation have exacerbated the fragmentation of suitable habitats for 
Asian elephants, dividing and fragmenting them into multiple habitat patches (Gross, 
2018)[7]. Repairing habitat fragmentation for Asian elephants has thus become a 
primary step in mitigating human-elephant conflict. The use of controlled burns or 
selective logging in secondary successional forests to restore the growth of natural 
forests, artificial enhancement of food guidance, assistance for Asian elephants in 
opening up sentinel ponds, and establishment of stable ecosystems represent the actu-
al original suitable habitats for Asian elephants. 

In addition, traditional methods of mitigating human-elephant conflict include iso-
lation and displacement, utilizing techniques such as firecrackers and burning to dis-
turb Asian elephants, constructing elephant-proof fences, and incorporating additional 
measures such as electrification to augment their deterrent effect. Regarding biocon-
trol measures, African bees have proven effective in deterring African elephants 
(Vollrath & Douglas-Hamilton, 2002)[8]; furthermore, the immediate effectiveness of 
chili pepper-based deterrents against elephants is notable. 

4.2 Programming Implementation 

In alignment with the low-intervention ecological conservation measures for wild 
Asian elephants discussed earlier, the team devised the following illustrative aid for 
educational purposes. At the project's outset, users are presented with a map depicting 
human-elephant conflicts in East Asia, specifically in Xishuangbanna, Yunnan Prov-
ince, China. This map delineates human settlements, elephant habitats, and conflict 
zones. As individuals approach the screen, the tranquil map changes dynamic; the 
border region between humans and elephants becomes unsettled and agitated. Addi-
tionally, the sounds of humans and elephants grow increasingly intense, with tearing 
and roaring becoming more pronounced, leading to the entire map shaking and trem-
bling. As shown in Figure 3. 

 

Fig. 3. Operation process display 
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When users touch elephants in different conflict zones on the map, a sound effect 
is triggered, blending the sound of human footsteps with the tearing sound of ele-
phants. Different interactive icon buttons will also appear at the top of the map. 
Touching these buttons will activate corresponding protective measures: 

1) Clicking on the torches and axes will display the message "Eliminate secondary 
successional forests, open up forest windows, increase light, and promote habitat 
plant growth". 

2) Clicking on the whistle pond will display "Hydrate and salt passing elephants." 
3) Clicking on corridors will display "Guide elephants to habitable addresses, 

avoiding villages and people". 
4) Clicking on maize will display "Creating a natural cycle of food sources to pro-

vide stable shelter for elephants." 
5) Clicking on chilli and beehive will display "Blocking elephants' access to villag-

es and preventing human-elephant conflict". 
After each icon is clicked, the corresponding conflict area on the screen will gradu-

ally zoom in accordingly, transforming into the indicated dynamic image acting on 
the elephants and the conflicting villagers. This process helps the shaking map gradu-
ally calm down, and the elephant's whining sound decreases. 

Using an interactive physical implementation pathway, the sounds of the villagers 
and the herd of Asian elephants are mapped onto a digital screen through visualization. 
When the motor is running, it acts on the movement of the digital map and controls 
the sound engine by reading the touch signals to stabilize the sound. This not only 
represents the restoration of one piece of the natural habitat but also signifies another 
peaceful coexistence between humans and wild Asian elephants. 

Finally, after the user learns about the low-intervention conservation measures for 
wild Asian elephants one by one, the noisy sound effects slowly disappear, returning 
to the peaceful sound of insects and birds chirping. The screen displays a peaceful 
scene where humans and elephants live happily in their residences. 

5 Result & Discussion 

After conducting preliminary simulations and tests, we invited many students to expe-
rience this device and collected 100 post observation questionnaires about the device. 
The specific survey results showed: 
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Fig. 4. Questionnaire data analysis 

1) Most people have a habit of caring about rare animals (65.69%), and only a few 
people do not have this habit. 

2) 74.51% of the participants in the survey expressed willingness to contribute to 
the protection of rare animals, with relatively fewer being very willing. 

3) 67.65% of people believe that the sound of elephants within reach can help them 
better understand the conservation methods of wild Asian elephants and improve their 
understanding of their conservation. 

4) According to data analysis, after experiencing the device, 73.53% of people ex-
pressed willingness to join the ranks of protecting wild Asian elephants, indicating 
that the device experience has had a positive impact on their willingness to participate 
in protecting wild Asian elephants. 

5) Overall, most people are willing to recommend this art popularization installa-
tion to others. As shown in Figure 4. 

Through this survey, we found that most of the respondents hold a positive attitude 
towards rare animal protection, and have a high degree of recognition and recommen-
dation of the art popularization installation of "the sound of the elephant at hand". 
Based on the research results, it is suggested to strengthen the promotion of similar art 
science popularization devices in the publicity of rare animal protection, so as to at-
tract more people's attention and participation in the protection work. 
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6 Conclusion 

With the evolution of global ecological conservation concepts and the continual ad-
vancement of interactive sensing technology, researching and protecting endangered 
wildlife will significantly expand into new communication realms by integrating pro-
gramming technology[9].Moreover, the secondary fusion with digital art will infuse 
fresh vigor and vitality into its presentation. As an intelligent hardware design and 
development platform, Arduino can effectively engage bystanders, who constitute the 
target audience, to participate in the forefront of advocacy efforts actively[10]. This 
innovative fusion not only facilitates the comprehensive advancement of wildlife 
protection efforts worldwide but also heralds a new era of digital transformation and 
integration within industries in the forthcoming innovative age, inspiring numerous 
designers to contribute to the wave of design innovation. 
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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.
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