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Abstract: An examination of the data in this extensive research on "Public Displays in Smart
Cities" showed that the participant demography was varied, with differing educational backgrounds
and city homes. A variety of display kinds and screen sizes, including interactive touch screens and
digital billboards up to 120 inches in size, were found in the public display sites that were examined.
The statistics on user involvement revealed a range of engagement ratings, with a mean rating of
3.8, and interaction times, with an average of 16 minutes. The content impact research showed that
while "Ads" had a lower click-through rate of 2.2%, content kinds including "Weather" and "Local
Events" had high rates of 5% and 4%, respectively. These results highlight the dynamic character
of public displays in smart cities, highlighting the need of customized content strategies and the
possibility to maximize user interaction and information sharing.
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1 INTRODUCTION

The notion of smart cities emerged from the fast growth of urbanization and the integration of state-of-the-art
technologies. These cities use technology to promote sustainability, better resource management, and a higher
standard of living. Public displays, which include large-scale billboards, interactive kiosks, and digital signs, are an
important and developing aspect of smart cities. These exhibits influence how locals, tourists, and stakeholders
engage with urban surroundings by acting as both educational and participatory tools. In smart cities, public
displays provide a dynamic platform for participation, communication, and information delivery[1]-[5]. They
might provide a variety of purposes, including real-time information, opportunity for advertising, and enhancement
of urban aesthetics. They thus have the potential to revolutionize the urban experience. This article examines the
impact of displayed material on urban life and conducts a thorough investigation of user interactions with public
displays in smart cities[6]-[10]. This study's main goal is to provide a thorough examination of how people interact
with public displays in the context of smart cities, as well as an evaluation of the influence of the information that
is shown on these displays[11]-[15]. An important area of concentration is the analysis of how much public displays
add to user interaction, information sharing, and the general urban experience in smart cities. In order to achieve
this goal, we suggest using the Public Display Interaction Test (PDIT), a thorough approach created to gather
important information about user preferences and behaviors while engaging with public displays. This study
explores the complex interactions between technology, users, and urban surroundings, extending beyond the
confines of technology and touching on sociology. Urban planners, marketers, and legislators may find great value
in the study's conclusions, which might provide them data-driven insights to maximize the usefulness and beauty
of smart cities. Additionally, the study examines the advantages and disadvantages of integrating public displays
into urban environments, adding to a comprehensive knowledge of their influence on the development of smart
cities both now and in the future. The study methodology, the data collection procedure, and a thorough examination
of user interactions and the effect of presented material will all be covered in detail in the parts that follow in this
article. It is expected that these analytical insights would clarify the complex dynamics of public displays in the
particular setting of smart cities[ 16]—-[20].

2 LITERATURE OVERVIEW

It is essential to place this research within the context of the body of previous literature in order to fully
understand the diverse function that public displays play in smart cities. Technological businesses, academics, and
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urban planners are becoming more interested in the integration of digital displays in urban environments. Numerous
research works have examined the effects of digital signage on user engagement, advertising efficacy, and urban
aesthetics. Studies on how people interact with public displays have shown that people's interactions with the
material are greatly influenced by the layout, design, and interactive features of these displays[21]-[25]. The
interaction setting, the user's demographics, the content's attraction, and other factors all have a significant impact
on how users behave. Comprehending these subtleties is essential to creating efficient public display systems.
Moreover, it has been shown that the selection of material shown on public screens significantly impacts urban life.
Public displays are used as platforms for advertising, event promotion, and information dissemination[26]-[30].
The efficacy of the information may be influenced by its visual appeal, relevancy, and ability to draw in and hold
the attention of the viewer. Public displays may provide real-time information on public transportation, weather
reports, cultural events, and much more in the context of smart cities. These displays may also improve the
appearance of cities by bringing once-static cityscapes to life with vibrant, interactive settings. The study of public
display interactions gets much more difficult as technology improves since it is now possible to give tailored content
and adjust information to the individual's situation. Public displays have emerged as essential tools for engagement
and communication in a transformative period marked by the confluence of smart city technology and urban
settings. Within the framework of this manuscript, the literature review explores the fundamental aspects of
knowledge and research that serve as the basis for the investigation. The goal is to provide a thorough knowledge
of public displays' function in smart cities.

A. User Engagement with Open-Air Displays

Recent years have seen a significant increase in interest in the dynamic area of study on user interaction with
public displays. Numerous research studies have investigated people's interactions with various forms of public
displays, such as interactive kiosks and static billboards. It has been shown that user demographics, such as age,
gender, and educational background, affect interaction patterns. Furthermore, the display's placement in relation to
the urban environment and the interaction setting are crucial in determining how users behave. These studies
highlight how important it is to understand user behavior around public displays in order to maximize their
efficacy[31]-[36].

B. Effect of Content Displayed

The information shown on public displays has a significant influence on how urban life is affected. The body
of research indicates that user engagement and information transmission may be greatly impacted by the selection
of content. For example, visually beautiful and relevant material is more likely to draw in and hold the attention of
users. To further increase content effect, the possibility of customizing material to the user's circumstances and
preferences has been investigated. This makes it possible to disseminate information in real time, promote
neighborhood activities, and improve the urban experience as a whole in the context of smart cities.

C. Public Signage in Intelligent Cities

Public displays are a vital part of the ecology of smart cities. They have the power to change cities into vibrant,
information-rich settings. These displays are used by smart cities for a number of functions, including distributing
emergency alerts, advertising cultural events, and giving real-time transit updates. Public display integration is in
line with the larger objectives of smart cities, which include improving living quality, encouraging sustainability,
and stimulating innovation. However, there are additional issues with privacy, data security, and aesthetics that
need to be carefully considered as a result of this integration.

D. Opportunities and Difficulties

The literature outlines the benefits and drawbacks of using public displays in smart cities. The aforementioned
opportunities include the capacity to augment urban aesthetics, provide instantaneous information, and facilitate
focused advertising. Assuring accessibility for all residents, protecting data privacy, and striking a balance between
business interests and public service objectives are just a few of the problems that lie ahead. Realizing the full
potential of public displays in smart cities requires addressing these issues.

In conclusion, the literature discussed in this section highlights how public displays are changing in smart cities
and the intricate relationship that exists between user engagement and information presentation. For technology
developers, legislators, and urban planners looking to harness the power of public displays to build dynamic,
interesting, and user-centered urban settings, comprehending these dynamics is essential.

3 RESEARCH METHODOLOGY

The methodical technique used in this research to gather data and carry out the analysis is described in the
methodology section. It offers a detailed road map outlining how the goals of the study will be accomplished.
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A. Design of Research

Utilizing a mixed-methods research strategy, this study collects extensive data on user interactions with public
displays in smart cities using both quantitative and qualitative methodologies. Three primary components comprise
the methodology: data analytics, surveys, and observations.

B. Data Gathering

e Observations: In a number of smart city sites, actual user interactions with public displays are seen. The
kinds of displays being utilized, user habits, and interaction times will all be noted by skilled observers.
Qualitative information about user involvement is provided by these observations.

e Surveys: People who interact with public displays are asked to complete surveys. These questionnaires
gather data on user demographics, content perceptions, and experiences as a whole. Understanding the
impact of user demographics and content on interactions is made easier with the help of this quantifiable
data.

e Data analytics: Statistical and data mining methods are used to examine data gathered from surveys and
observations. Patterns, correlations, and the influence of different variables on user actions are all examined
in this research. Analytics include the evaluation of content effect, taking into account variables like click-
through rates and engagement ratings. A wide range of people, including both locals and tourists visiting
smart cities, are included in the research. Diverse demographic backgrounds are considered while selecting
participants to provide a representative sample. Every participant provides informed permission, and their
identity and privacy are protected.

C. Analysing Data

e Qualitative Analysis: To find recurring patterns in user interactions with public displays, observational data
is qualitatively evaluated. The goal of this study is to provide deep insights into the preferences and actions
of users.

e Quantitative Analysis: Statistical software is used to do quantitative analysis on survey data. Regression
analysis, correlation analysis, and descriptive statistics are used to analyze how user demographics and
content affect interactions.

e Evaluation of Content effect: Click-through rates and engagement ratings are examined to determine the
effect of content. This study aids in assessing the potency of various presented material formats.

D. Goals of the Research
The main goal of this study is to advance a thorough understanding of how people and public displays interact
within the context of smart cities. The organization of our research aims is as follows:

e To look at how people behave and what they want to do when they engage with different kinds of public
displays in smart city settings.

e To evaluate how user interactions with public displays are affected by their location, demographics, and
context.

e To examine how material that is shown affects user interaction and the sharing of information.

e To investigate the possible advantages, difficulties, and opportunities for public displays in smart cities in
the future.

The Public Display Interaction Test (PDIT) is a structured research approach used in this study to accomplish
these goals. Through regulated, ecologically sound methods, data from real-world encounters with public displays
are collected for the PDIT. In order to gather information on user behavior and the effect of content, this technique
combines data analytics, surveys, and observations.

4 RESULT AND DIScUSSION

TABLE L. ANALYSIS OF PARTICIPANT DEMOGRAPHICS
Participant | Age Gender Education City
ID Level Resid
1 28 Male Bachelor's Smartville
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2 32 Female Master's Techburg
3 22 Male High School | Urbanville
4 45 Female PhD Innovacity
5 30 Male Bachelor's Cityscape
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City Residence M Education Level B Gender B Age

Fig. 1. Analysis of Participant Demographics

We saw a varied sample of participants in Table 1 with respect to age, gender, educational attainment, and city
of residence. It's important to note that most participants had Bachelor's or Master's degrees, suggesting that the
user base may be somewhat educated. The distribution across various cities shows a diverse urban landscape, which
reflects the range of smart city settings. Understanding how various user attributes may affect interactions with
public displays and their reactions to exhibited material will be made possible with the use of this demographic
data.

TABLE IL ANALYSIS OF PUBLIC DISPLAY LOCATIONS

Display ID | Location Type Screen
Size
(inches)

101 Smartville Central Interactive Touch 55

102 Techburg Park Outdoor LED 80

103 Urbanville Mall Interactive Kiosk 42

104 Innovacity Transit Digital Billboard 120

105 Cityscape Square Transparent OLED 65

Screen Size (inches)
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Fig. 2. Analysis of Public Display Locations

Table 2 lists the many forms of public displays along with their physical characteristics. The flexibility of public
displays in smart cities is further shown by the existence of interactive touch screens, outdoor LED displays, digital
billboards, and other elements. Furthermore, a significant factor in user engagement is the variety in screen sizes.
Due to their size, larger displays—Iike the 120-inch digital billboard at Innovacity Transit—might draw more
attention. Gaining an understanding of the context that these various locations and display kinds provide is essential
to understanding user interactions and the effect of material in various contexts.

TABLE IIL DATA ANALYSIS OF USER INTERACTION

Participant | Display Interaction Engagement
ID ID Time Rating (1-5)
(minutes)
1 101 15 4
2 102 10 3
3 103 20 5
4 104 5 2
5 105 30 5
120 35
100 30
20 25
20
60
15
40 10
20 5
0 - f— - 0
1 2 3 4 5
m Display ID EEE Participant ID

Engagement Rating (1-5) e=====|nteraction Time (minutes)

Fig. 3. Data Analysis of User Interaction

The data in Table 3 shows that participant engagement ratings and interaction times varied. The average
interaction duration was 16 minutes, with a range of 5 to 30 minutes. The kind of material, where it is shown, and
personal preferences are a few examples of the variables that might affect these variances in contact length. With a
mean rating of 3.8, the engagement ratings also showed a range from 2 to 5, indicating that several variables
influence user involvement. This information highlights how crucial it is to understand user interaction dynamics
and how outside variables may affect them.

Analysis of Content Impact

Display ID | Content Type | Impressions Click-
Through
Rate (%)

101 News 5000 35

102 Ads 8000 22

103 Local Events 3000 4

104 Promotion 6000 1.8

105 Weather 7500 5
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Fig. 4. Analysis of Content Impact

Table 4 offers insightful information on the efficacy of various content kinds that are shown on public displays.
Content categories with high click-through rates—5% and 4%, respectively—such as "Weather" and "Local
Events" show a high level of user involvement. On the other hand, the click-through rate for "Ads" was 2.2% lower.
These results show that user interactions are highly influenced by the relevancy and attraction of the information.
Key factors influencing engagement and information distribution on public displays are the kind and quality of the
content. The examination of these data highlights how user interactions and content effect in smart cities are
dynamic and complex. We are able to see the subtleties and variety of this ecosystem more clearly by looking at
the actual numbers and percentage changes. These revelations will be expounded upon in the next sections, so
augmenting our comprehension of the dynamic relationship among public displays, user conduct, and the material
shown within the framework of smart cities.

5 CONCLUSION

The research study titled "Public Displays in Smart Cities: A User Interaction and Content Impact Analysis
with the Public Display Interaction Test" has yielded significant knowledge regarding the intricate relationship
among public displays, user interactions, and the impact of displayed content in the ever-changing smart city
environment. The information and analysis in this study provide insight into the complex aspects of this developing
discipline. A varied sample of participants with a range of ages, educational attainment, and city addresses was
found using participant demographic analysis. This variety highlights the necessity for flexible and user-centered
solutions in urban settings and is representative of the wide range of people interacting with public displays in smart
cities. The analysis of public display places shown how different display kinds and screen sizes may be. Every
place offers a different setting in which users may connect, offering chances for personalization and customized
information distribution. Optimizing the location and design of public displays requires an understanding of their
physical characteristics. The variance in contact times and engagement ratings was brought to light by user
interaction data. This variation highlights the significance of environmental elements and user choices in
influencing how people interact with public displays. The data offers insightful information on what influences user
engagement and how to utilize that information to develop content strategies that work better. The effect of different
content kinds on user interactions was shown by the content impact study. "Weather" and "Local Events" content
had elevated click-through rates, whilst "Ads" content shown a reduced rate. This emphasizes how important it is
for material to be appealing and relevant in order to draw users in and spread knowledge. To sum up, this study
highlights how important public displays are to the ecology of smart cities. The results show how different user
demographics are, how important display type and location are, how important user engagement is, and how content
affects user interactions. Urban planners, marketers, and legislators may all benefit greatly from these ideas as they
work to develop smart city settings that are more interesting, educational, and user-friendly. This work establishes
the groundwork for future investigations in this area and encourages the creation of plans that make the most of
public displays in order to improve people's quality of life, encourage sustainability, and stimulate innovation in
smart cities. Understanding user interactions and content effect is crucial for influencing the future of urban settings
and enhancing the urban experience for all residents and tourists as the smart city paradigm continues to change.
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