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Fig. 1. Al-enhanced traffic surveillance systems: (a) Al analyzes traffic conditions and recognizes patterns of vehicles and
pedestrians (Image courtesy: Travis Buckner); (b) A roadside screen displays jaywalkers, identified using Al, to deter violations
(Image courtesy: Gilles Sabrié).

Al-powered road surveillance systems are increasingly proposed to monitor infractions such as speeding, phone use, and
jaywalking. While these systems promise to enhance safety by discouraging dangerous behaviors, they also raise concerns
about privacy, fairness, and potential misuse of personal data. Yet empirical research on how people perceive Al-enhanced
monitoring of public spaces remains limited. We conducted an online survey (N = 720) using a 3x3 factorial design to examine
perceptions of three road surveillance modes—conventional, Al-enhanced, and Al-enhanced with public shaming—across
China, Europe, and the United States. We measured perceived capability, risk, transparency, and acceptance. Results show
that conventional surveillance was most preferred, while public shaming was least preferred across all regions. Chinese
respondents, however, expressed significantly higher acceptance of Al-enhanced modes than Europeans or Americans. Our
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findings highlight the need to account for context, culture, and social norms when considering Al-enhanced monitoring, as
these shape trust, comfort, and overall acceptance.

CCS Concepts: » Human-centered computing — Empirical studies in HCI.

Additional Key Words and Phrases: Traffic cameras, artificial intelligence, cultural influence, technology acceptance, surveil-
lance

1 Introduction

Vision has long been a cornerstone of intelligence, both in nature and in technology [11]. In biological evolution,
eyes have enabled survival, navigation, and learning. In computing, cameras function as the “eyes” of machines,
capturing raw data that computer vision algorithms transform into perception and interpretation. With the rise
of artificial intelligence (AI), these “Al eyes” are increasingly deployed on roads worldwide to monitor traffic,
enforce regulations, and optimize urban mobility [48, 86]. Proponents argue that Al-enhanced surveillance can
reduce accidents, deter crime, and streamline traffic flow. Yet these promises often come with trade-offs: a loss
of privacy, the emergence of the “transparent citizen” [65], and unequal access to digital infrastructures. As Al
systems become embedded in everyday life, it is urgent to understand how people perceive and negotiate their
presence.

Governance debates underscore this urgency. The European Union’s General Data Protection Regulation
(GDPR) [74] has set global precedents for data privacy, and its newly implemented Al Act is poised to extend
such influence to algorithmic governance [1, 26]. Policymakers and experts anticipate ripple effects in the United
States and China, shaping not only technical standards but also cultural expectations of surveillance [26]. Against
this backdrop, traffic surveillance serves as a particularly vivid site for examining public attitudes: it is ubiquitous,
consequential for safety, and difficult to opt out of. Unlike consumer technologies, road surveillance systems are
woven into the fabric of public life, making their social legitimacy contingent on how citizens experience and
evaluate them.

This tension is not abstract. Some countries have experimented with “public shaming” strategies, where
surveillance footage of drivers or pedestrians is broadcast to deter misbehavior [17]. China has gone further by
pairing facial recognition with large public displays to expose jaywalkers [30], see Figure 1(b). Such practices not
only amplify privacy concerns but also reveal profound cultural differences in how Al surveillance is understood.
While citizens in Europe and the U.S. often emphasize autonomy and control, Chinese respondents have been
found to view Al less as a system to constrain and more as one to connect with, even valuing its capacity to
influence behavior [27]. These differences highlight the need for a cross-cultural perspective: the meaning of “Al
eyes on the road” cannot be assumed to be universal.

In this paper, we investigate how people in China, Europe, and the USA perceive different forms/modes
of traffic surveillance. Our contributions are threefold: (i) we foreground the importance of cross-cultural
analysis in debates on Al-enhanced surveillance; (ii) we present findings from an online survey comparing three
modes of surveillance—conventional, Al-enhanced, and Al-enhanced with public shaming; and (iii) we propose
design recommendations for Al-powered traffic systems that are sensitive to cultural contexts. Together, these
contributions advance ongoing conversations about the governance and design of Al, offering insights into how
societies might balance safety, privacy, and dignity in the age of algorithmic vision.

2 Background and Related Work

In this section, we lay the foundation for our study by examining gaps in research on surveillance technology,
human-AI interaction, and cultural influences.
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2.1 Surveillance Technology in HCI

Urbanization and the rise of smart cities have brought surveillance technologies into sharper focus. Designed to
enhance citizen well-being [4], smart cities rely on interconnected infrastructures powered by the Internet of
Things (IoT) and Al [64, 69]. This interconnectivity has enabled what has been described as a “new smart video
surveillance paradigm” [64], where cameras no longer operate as passive recorders but as intelligent systems
that interpret and act upon what they see. On the one hand, such systems promise tangible societal benefits:
studies demonstrate that surveillance cameras can reduce traffic accidents, deter crime, and support emergency
responses [3, 8]. On the other hand, these gains are tempered by challenges, including heightened risks to privacy
and civil liberties [35].

HCI research has been central to uncovering the human side of this tension. Studies consistently reveal that
coupling cameras with Al intensifies people’s concerns about data collection, storage, and misuse, as well as the
broader implications of living under constant monitoring (e.g., [31, 47, 60, 79]). Continuous surveillance can shape
behavior itself, as individuals adjust their actions in response to being watched. The perception of being watched
by cameras elicited negative emotional responses [77, 79]. From a technical perspective, privacy-preserving
methods—such as pedestrian tracking [85] or the more recent Video-to-Text Pedestrian Monitoring (VTPM)
that compresses visual input into textual reports [2]—offer potential safeguards. Yet even these innovations are
ultimately evaluated by how they align with human values and expectations. As scholars argue, the human
factors often outweigh purely technical considerations, because surveillance infrastructures reshape community
norms and social contracts [40, 57, 62].

Empirical studies across contexts highlight how perceptions of surveillance are far from uniform. In Detroit,
residents adopted a pragmatic “better than nothing” stance, accepting surveillance as a compromise despite misgiv-
ings [51]. In Europe, attitudes varied by gender and situational context, with participants rating video systems as
“fairly useful” while still acknowledging privacy risks [29]. Messick [55] found that women are significantly more
likely than men to accept public surveillance, highlighting the gendered nature of the privacy-security trade-off
and the need for female representation in related policymaking. In retail environments, consumer attitudes varied
based on the transparency and perceived benefits of surveillance technologies, with voluntary and transparent
systems receiving more favorable evaluations [15]. In Vietnam, educational stakeholders evaluated surveillance
through a pragmatic lens as well, recognizing its limitations in preventing school violence but also its potential
effectiveness in deterrence [73]. Taken together, these findings underscore that acceptance depends on latent
factors such as context, transparency, and cultural norms.

To systematize such insights, Krempel and Beyerer [41] proposed the Technology Acceptance Model for Video
Surveillance (TAM-VS), which emphasizes three interrelated determinants of acceptance: perceived usefulness,
perceived risk, and system transparency. These factors provide a structured lens for assessing how people interact
with surveillance systems and how such technologies might reshape daily life. In this paper, we argue that
TAM-VS is especially relevant for understanding road traffic surveillance. By extending this framework across
cultural contexts, we can better illuminate how Al-driven surveillance on roads is negotiated, contested, or
normalized in different societies.

2.2 Human-Al Interaction in Daily Lives

Human-Centered Al extends beyond designing systems for individual use—it envisions Al as a technology that
should benefit communities and societies as a whole. Human-AI Interaction (HAI) has thus emerged as one of
the most transformative developments in recent decades, as Al systems increasingly embed themselves into the
infrastructures of daily life. Research has documented their applications in public services such as healthcare
[38, 71], transportation [5], welfare [16], and public administration [6, 39]. As Iglar et al. [36] emphasize, this
rapid growth of interactive AI calls for tighter integration between HCI and allied disciplines such as human
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factors engineering. From generative chatbots [25] and recommender systems [54] to autonomous vehicles [61]
and advanced medical diagnostics [70], Al technologies are not only ubiquitous but also increasingly influential
in shaping social and organizational life.

This ubiquity brings both opportunities and risks. On one hand, Al provides tangible support in work, mobility,
and play, offering new efficiencies and conveniences. On the other, it raises critical concerns about privacy, ethics,
and human control [72]. Scholars argue that understanding the psychological and social dimensions of HATI is
key to successful implementation [7, 44]. How individuals perceive, interpret, and emotionally respond to Al
directly influences adoption, acceptance, and long-term engagement [33]. Trust has emerged as a particularly
crucial construct in this space [37]. Yet research reveals that trust in Al is not monolithic but domain-specific:
in healthcare, people tend to prefer human over Al decision-making [45], whereas in other contexts Al may
be favored for its perceived impartiality and accuracy [28]. Identity disclosure also matters: Nazaretsky et al.
[58] found that students favored human-created feedback when the source was explicit, but rated Al-generated
feedback more highly when the origin was ambiguous. These nuances highlight that acceptance is not only about
technical accuracy but also about how Al is socially framed and culturally contextualized.

Surveillance represents a particularly complex domain for HAI because it sits at the intersection of collective
benefit and individual rights [49]. Al-enhanced surveillance can significantly reduce the workload of human
operators, enabling consistent monitoring of road activity, quicker detection of traffic violations, and more
efficient enforcement of laws. Such effectiveness can translate into reduced accidents, smoother traffic flow,
and stronger public safety, echoing adoption patterns seen in domains like Al-powered programming assistants
[84] and autonomous driving systems [81]. However, these benefits are coupled with serious concerns. The
pervasive nature of surveillance means that individuals’ movements and behaviors are constantly recorded, and
once augmented by Al such data becomes subject to powerful forms of analysis, storage, and potential misuse
[20, 50]. Public acceptance of these systems depends not only on their effectiveness but also on whether they are
perceived as fair, transparent, and proportionate [76].

As such, balancing technological capability with ethical responsibility remains an open challenge. Designing
human-AI surveillance systems that promote safety without undermining trust or privacy is still in its early
stages. HCI scholarship has a vital role to play in advancing this balance, by uncovering how people interpret,
negotiate, and resist Al in their daily lives—and by providing design insights that embed accountability and
dignity at the heart of Al-enabled infrastructures.

2.3 Cultural Influence on Attitudes about Privacy, Security, and Surveillance

Cultural influences have been a significant factor of consideration in HCI studies (e.g., [78, 80]). While much of
the prior work on surveillance acceptance has examined individual-level factors such as perceived usefulness,
risk, and trust, macro-level cultural contexts also shape how people evaluate surveillance technologies. As Yang
et al. [82] argue, HCI research must account for the “system-people—policy” nexus, where societal values and
governance frameworks interact with technological design. Bareis and Katzenbach [10] analyze how national Al
strategies mobilize techno-optimistic narratives and imaginaries that performatively construct Al as inevitable
progress. Policies concerning surveillance are not uniform across the globe but instead reflect deeply rooted
cultural norms, legal traditions, and political priorities. These differences, in turn, influence public sentiment
toward privacy, security, and surveillance.

Europe. European countries have long emphasized privacy as a fundamental right, most notably through the
General Data Protection Regulation (GDPR) [74]. The GDPR restricts data retention, requires explicit consent,
and has influenced global standards for data protection. Unsurprisingly, European publics often exhibit stronger
resistance to surveillance: a 2015 poll found particularly low tolerance in Sweden, Spain, the Netherlands,
and Germany [18]. Recent developments, such as the EU’s Artificial Intelligence (AI) Act [1], extend these
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protections into the realm of algorithmic governance, imposing strict regulations on high-risk applications like
facial recognition [24]. Such measures reflect a cultural orientation toward individual rights, legal safeguards,
and skepticism of pervasive monitoring.

United States. In the USA, privacy concerns are historically rooted in constitutional protections such as the
Fourth Amendment [67]. Surveys show that while Americans often support surveillance measures for national
security, they are also wary of government overreach and the erosion of personal freedoms [9, 53]. Public
opinion remains divided: some accept surveillance as a necessary compromise, while others fear abuse and
loss of autonomy. Unlike Europe, however, the USA lacks comprehensive federal regulations on Al-powered
surveillance. Instead, a patchwork of state and municipal laws restrict facial recognition in select contexts, with
bans in places like Boston, San Francisco, and Virginia [75]. This regulatory inconsistency mirrors the country’s
cultural ambivalence—valuing both personal liberty and strong security measures.

China. In contrast, China represents one of the most expansive implementations of surveillance technologies,
deploying more than 200 million cameras in public spaces by 2018 [56]. Surveillance is closely tied to smart city
development and public governance, integrating Al to manage traffic, safety, and social order [32]. Strikingly,
Chinese citizens generally express higher acceptance of such systems [23], even in controversial practices such
as publicly shaming jaywalkers via facial recognition displays. Cultural orientation offers a partial explanation:
whereas Europe and the U.S. lean toward individualism, China is often characterized as a collectivist society, where
social welfare and harmony are prioritized over individual privacy [14, 43]. In collectivist contexts, compliance
with authority and the willingness to trade personal autonomy for collective benefits may contribute to greater
tolerance of surveillance.

Taken together, these contrasts highlight how cultural frameworks—individualism versus collectivism, strong
rights-based protections versus pragmatic governance—deeply influence public attitudes toward surveillance.
For HCI, this suggests that user perceptions cannot be understood in isolation from their cultural and political
environments. Yet despite this recognition, little research has systematically examined international differences
in perceptions of traffic surveillance. This study seeks to address that gap by analyzing cross-cultural perspectives
on Al-enhanced road monitoring, where questions of privacy, safety, and trust intersect in everyday public life.

3 Methodology
3.1 Study Design and Procedure

Our study employed a mixed 3 = 3 factorial design, with a between-subjects factor of region and a within-subjects
factor of surveillance mode as the two independent variables (IVs). The regions considered were China, Europe,
and the USA. Here, Europe includes the European Economic Area countries plus Switzerland and the UK. The
modes of traffic surveillance included: Conventional Surveillance (CS), Al-Enhanced Surveillance (AS), and
Al-Enhanced Surveillance with Public Shaming (PS). The dependent variables (DVs) were four measures of
participants’ perspectives towards traffic surveillance. See Table 1 for a summary.

Table 1. Summary of study variables.

IV1 - Region IV2 - Surveillance Mode DV - Measure
{China, Europe, USA}  {CS, AS, PS} Perceived {Ability, Risk, Transparency}, Acceptance

Participants were asked to rate all three modes of traffic surveillance using the same set of scale items through
an online questionnaire. For each mode (described in subsection 3.2), participants were presented with a picture
as visual stimuli and a textual introduction, followed by a set of Likert-scale questions designed to measure four
aspects of perception (detailed in subsection 3.3). The display sequence of the modes in the questionnaire was
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counterbalanced. The order of the Likert-scale questions within each mode was randomized to reduce potential
response bias. Background questions were asked about participants’ gender, age, and the country where they had
lived the longest in the past decade. Participants were categorized into three regions (China, Europe, and the
USA) based on the country they indicated. The estimated time for completion was 5 to 10 minutes. The online
questionnaire was offered in both English and Chinese versions. Participants were recruited through various
methods, including snowball sampling and online platforms. Only non-identifiable information was collected.
The study was approved by the Institutional Review Board of Stanford University.

3.2 Surveillance Modes

The distinction between the three modes of surveillance lies in the way data is analyzed and shared, rather than
in the type or storage of the data. All three systems consist of numerous cameras streaming pictures and videos,
with multiple monitoring sources displayed simultaneously either to traffic surveillance authorities or on large
public screens. The captured video footage is stored on digital servers for a certain period and can be accessed
and reviewed later as needed. The description of each system is as follows:

o Conventional Traffic Surveillance (CS): Conventional surveillance systems require human operators
to manually analyze the data. One or more operators are responsible for monitoring a specific area. If the
operators detect a traffic accident, they notify the relevant personnel for handling.

o Al-Enhanced Traffic Surveillance (AS): In this system, Al replaces the manual task of analyzing data
found in conventional systems. Al automatically analyzes the captured footage, recognizes traffic accidents
and rule violations, and identifies relevant information about vehicles and pedestrians (see Figure 1(a)).
Security officers then act based on the information provided by the Al

e Al-Enhanced Traffic Surveillance with Public Shaming (PS): This application extends the capabilities
of Al by not only recognizing traffic rule violations and identifying relevant personal information through
facial recognition technology, but also displaying personal details (e.g., facial photos, names, and IDs) of
violators on roadside public screens as a deterrent to future violations (see Figure 1(b)).

3.3 Measures

Participants rated their perspectives of each mode of presented traffic surveillance across four blocks of questions
on a 7-point Likert scale ranging from “Strongly disagree” to “Strongly agree”. Each block had four question items
composing a measure. The four measures were selected based on TAM-VS developed by Krempel and Beyerer
[41]: Perceived Capability, Perceived Risk, Perceived Transparency, and Acceptance. The question items were
also based on the TAM-VS questionnaire [41], which was modified to suit traffic surveillance systems. The four
question items used for each measure are listed below:

e Perceived Capability (PC): The perceived usefulness and reliability of the system in ensuring traffic
safety in the observed areas. This includes items, namely, “reduce traffic accidents” (PC1), “improve traffic
conditions” (PC2), “increase safety” (PC3), and “reliability” (PC4).

o Perceived Risk (PR): The perceived risk associated with the system’s collection and usage of data. This
includes concerns about being disadvantaged by “the processing of the data” (PR1), “the breach of the
data” (PR2), “errors in data collection and processing” (PR3), and “the improper use of the data” (PR4).

e Perceived Transparency (PT): The perceived transparency of the system, including knowing “the
purpose of the system” (PT1), “the type of data collected” (PT2), “how the data will be processed” (PT3),
and “who is responsible for the system” (PT4).

e Acceptance (AC): The overall acceptance of the system, measured by four items: “I like this system”
(AC1), “More systems like this should be used” (AC2), “Such systems should be illegal” (AC3), and “T don’t
want this system in my city” (AC4).
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3.4 Sample and Measure Validity

A total of 720 responses were received. After the initial data screening, 28 unfinished or withdrawn responses
were excluded. Additionally, 15 responses from participants residing outside of China, Europe, or the USA were
excluded. Furthermore, 76 responses were excluded because the time spent answering the survey was less than
2.5 minutes, which was considered inadequate for a thorough response. Consequently, 601 valid responses were
included in the analysis (Europe: n=201; China: n=197; USA: n=203). Figure 6 and Figure 7 present the age and
gender distributions by region, providing an overview of the sample’s demographics. As the distributions are
uneven across regions, we account for these effects in the statistical analysis (see subsection 4.1).

The reliability of the questionnaire was initially tested with the following coefficients: Confidence Intervals
(CI), Cronbach’s Alpha, and Guttman’s Lambda-6. CI for reliability refers to the range of values within which the
true reliability of a measurement instrument is likely to fall. Cronbach’s alpha assesses the extent to which items
within a scale are correlated with one another, indicating the internal consistency of the scale [68]. Guttman’s
lambda-6 assesses the extent to which items in a scale can be summed or ordered to reflect a single underlying
dimension. Cronbach’s alpha assumes equal weighting for all items, while Guttman’s Lambda-6 does not [34].
These coefficients were calculated using alpha() from the psych package in R [63]. In this study, all coefficients
were within the acceptable range (see Table 6 in Appendix for details), indicating good reliability of the scales.

4 Results
4.1 Statistical Analyses and Overview

Statistical analyses were performed through R version 4.5.1 [63]. To analyze the effects of Mode and Region
on measures, linear mixed-effects models (LMEMs) were conducted using the 1me4 package[12]. The models
included Mode as a within-subjects factor, Region as a between-subjects factor, and their interaction term as
fixed effects. Gender and Age were included as covariates to control for their potential influence. P-values for the
fixed effects were obtained using Satterthwaite’s method for degrees of freedom approximation, as implemented
in the 1merTest package[42]. Post-hoc comparisons were performed using estimated marginal means with a
Tukey adjustment for multiple comparisons via the emmeans package[46]. An alpha level of .05 was used for all
statistical tests. We decided to report partial eta squared as the estimate of effect size of fixed effects, denoted as
1712[,, which is interpreted as small effect size (0.01), medium effect size (0.06), or large effect size (0.14) [66]; and
Cohen’s d as a measure of effect size of simple effects multiple comparisons, denoted as d, which is interpreted as
small effect size (0.2), medium effect size (0.5), or large effect size (0.8) [21]. Partial eta squared and Cohen’s d
were calculated via the effectsize package[13].

4.2 Perceived Capability

Figure 2 shows the predicted ratings (adjusted for age and gender) of perceived capability for three traffic
surveillance modes across three regions. The main effects of region (F (2, 595) = 37.58, p < .001, r712, =0.11) and
mode (F (2, 1196) = 77.58, p < .001, n, = 0.11) on perceived capability were both statistically significant. The
interaction effect was also significant (F (4, 1196) = 15.29, p < .001, 5, = 0.05). The effect of age was significant but
extremely weak (F (1, 595) = 5.70, p = .017, 17%, = 0.009), the effect of gender was not significant (F (3, 594) = 1.05,
p = .351). Simple effects analysis (see Table 2 for values of means and their standard errors [SE]) indicated the
following:

4.2.1 Regional comparisons under mode conditions. Chinese participants rated the perceived capability of all

three modes significantly higher than both European participants (CS: p <.001, d = 0.62; AS: p <.001, d = 1.11; PS:
p < .001, d = 1.50) and American participants (CS: p = .006, d = 0.51; AS: p < .001, d = 1.24; PS: p < .001, d = 1.48).
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Perceived Capability
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Fig. 2. Interaction plot of Perceived Capability with error bars (95% confidence interval); simple effects are indicated with
asterisks: * for p <.05, ** for p < .01, and *** for p <.001. (CS = conventional surveillance; AS = Al-enhanced surveillance; PS

= Al-enhanced surveillance with public shaming.)

Table 2. Estimated Marginal Means — Perceived Capability

‘ China ‘ Europe ‘ USA
‘Mean SE ‘Mean SE ‘Mean SE

CS| 49 014 | 449 0.14| 458 0.14
AS| 503 014 | 418 0.14| 4.08 0.14
PS | 48 014 | 374 0.14| 3.76 0.14

There were no significant differences between European and American participants in their ratings of the three
surveillance modes.

4.2.2 Comparisons of modes within each region. Within Europe, participants rated CS significantly higher than
both AS (p < .001, d = 0.40) and PS (p < .001, d = 0.98); and AS was rated significantly higher than PS (p < .001,d =
0.58). Likewise, within the USA, participants rated CS significantly higher than both AS (p = < .001, d = 0.65) and
PS (p < .001, d = 1.07); and AS was rated significantly higher than PS (p < .001, d = 0.42). In contrast, there were
no significant differences in ratings among the three modes within China.

4.3 Perceived Risk

Figure 3 shows the ratings of perceived risk for three traffic surveillance modes across three regions. The main
effects of region (F (2, 595) = 13.88, p < .001, qlzj = 0.04) and mode (F (2, 1196) = 179.28, p < .001, qIZJ =0.23) on
perceived risk were both statistically significant. The interaction effect was also significant (F (4, 1196) = 25.75, p
<.001, ryf, = 0.08). The effect of age (F (1, 595) = 0.67, p = .418) and gender (F (3, 595) = 0.38 , p = .686) were not
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significant. Simple effects analysis (see Table 3 for values of means and their standard errors [SE]) indicated the

following:

Perceived Risk
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Fig. 3. Interaction plot of Perceived Risk with error bars (95% confidence interval); simple effects are indicated with asterisks: *
for p <.05, ** for p <.01, and *** for p <.001. (CS = conventional surveillance; AS = Al-enhanced surveillance; PS = Al-enhanced

surveillance with public shaming.)

Table 3. Estimated Marginal Means — Perceived Risk

‘ China ‘ Europe ‘ USA
‘Mean SE ‘Mean SE ‘Mean SE

CS| 421 015 412 0.14| 412 0.14
AS | 427 015| 488 014 | 498 0.14
PS | 446 015 | 544 0.14| 537 0.14

4.3.1 Regional comparisons under mode conditions. Chinese participants rated the perceived risk of AS and PS
significantly lower than both European participants (AS: p < .001, d = 0.71; PS: p < .001, d = 1.14) and American
participants (AS: p < .001, d = 0.83; PS: p < .001, d = 1.05). There were no significant differences between European

and American participants in their ratings of the three surveillance modes.

4.3.2  Comparisons of modes within each region. Within Europe, participants rated CS significantly lower than
both AS (p < .001, d = 0.88) and PS (p < .001, d = 1.52); and AS was rated significantly lower than PS (p < .001,d =
0.65). Likewise, within the USA, participants rated CS significantly lower than both AS (p < .001, d = 1.00) and PS
(p <.001, d = 1.44); and AS was rated significantly lower than PS (p < .001, d = 0.45). Within China, participants
rated PS significantly higher than CS(p = .012, d = 0.29).
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4.4  Perceived Transparency

Figure 4 shows the ratings of perceived transparency for three traffic surveillance modes across three regions.
The main effects of region (F (2, 595) = 26.10, p < .001, 73, = 0.08) and mode (F (2, 1196) = 120.46, p < .001, 3, =
0.17) on perceived transparency were both statistically significant. The interaction effect was also significant (F
(4, 1196) = 34.00, p < .001, n% = 0.10). The effect of age was significant but extremely weak (F (1, 595) = 4.54, p =
034, n% = 0.008), the effect of gender was not significant (F (3, 595) = 1.34 , p = .163). Simple effects analysis (see
Table 4 for values of means and their standard errors [SE]) indicated the following:

Perceived Transparency

Mode
& CS

A PS

>
»
Ratings
(3]

£

Interaction p < .001 ))))),,,,,/f

China Europe USA

Fig. 4. Interaction plot of Perceived Transparency with error bars (95% confidence interval); simple effects are indicated with
asterisks: * for p <.05, ** for p < .01, and *** for p <.001. (CS = conventional surveillance; AS = Al-enhanced surveillance; PS

= Al-enhanced surveillance with public shaming.)

Table 4. Estimated Marginal Means — Perceived Transparency

China ‘ USA
‘Mean SE ‘Mean SE ‘Mean SE

Europe

CS| 502 014 | 491 0.14| 489 0.14
AS | 507 014 | 425 014 | 426 0.14
PS | 505 014 | 385 0.14| 4.02 0.14

4.4.1 Regional comparisons under mode conditions. Chinese participants rated the perceived transparency of AS
and PS modes significantly higher than both European participants (AS: p <.001, d = 1.15; PS: p < .001, d = 1.67)
and American participants (AS: p < .001, d = 1.13; PS: p < .001, d = 1.44). There were no significant differences
between European and American participants in their ratings of the three surveillance modes.
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4.4.2  Comparisons of modes within each region. Within Europe, participants rated CS significantly higher than
both AS (p <.001, d = 0.92) and PS (p < .001, d = 1.47); and AS was rated significantly higher than PS (p < .001,d =
0.55). Likewise, within the USA, participants rated CS significantly higher than both AS (p < .001, d = 0.88) and
PS (p < .001, d = 1.21); and AS was rated significantly higher than PS (p =.002, d = 0.33). In contrast, there were
no significant differences in ratings among the three modes within China.

4.5 Acceptance

Figure 5 shows the ratings of acceptance for three traffic surveillance modes across three regions. The main
effects of region (F (2, 595) = 39.46, p < .001, 7% = 0.12) and mode (F (2, 1196) = 244.41, p < .001, 5 = 0.29) on
acceptance were both statistically significant. The interaction effect was also significant (F (4, 1196) = 45.47, p
<.001, r]lzo = 0.13). The effect of age (F (1, 595) = 3.20, p = .074) and gender (F (3, 595) = 0.32 , p = .723) were not
significant. Simple effects analysis (see Table 5 for values of means and their standard errors [SE]) indicated the
following:

Acceptance
*kk
*kk
7 *kk
*kk
*kk *kk
*kk *kk
6 * T T kkk T Tk
Mode %)
=cs 2
AS ®5
A PS X
4
3 Interaction p < .001
China Europe USA

Fig. 5. Interaction plot of Acceptance with error bars (95% confidence interval); simple effects are indicated with asterisks: *
for p <.05, ** for p <.01,and *** for p <.001. (CS = conventional surveillance; AS = Al-enhanced surveillance; PS = Al-enhanced
surveillance with public shaming.)

Table 5. Estimated Marginal Means — Acceptance

‘ China ‘ Europe ‘ USA
‘Mean SE ‘Mean SE ‘Mean SE

CS| 499 017 | 493 0.16| 4.86 0.16
AS | 504 0.17| 400 0.16| 374 0.16
PS | 477 017 ] 301 0.16| 3.18 0.16
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4.5.1 Regional comparisons under mode conditions. Chinese participants rated the acceptance of AS and PS
modes significantly higher than both European participants (AS: p < .001, d = 1.04; PS: p < .001, d = 1.76) and
American participants (AS: p < .001, d = 1.30; PS: p < .001, d = 1.58).

4.5.2  Comparisons of modes within each region. Within Europe, participants rated CS significantly higher than
both AS (p <.001, d = 0.93) and PS (p < .001, d = 1.92); and AS was rated significantly higher than PS (p < .001,d =
0.99). Likewise, within the USA, participants rated CS significantly higher than both AS (p <.001, d = 1.13) and PS
(p <.001, d = 1.68); and AS was rated significantly higher than PS (p < .001, d = 0.55). Within China, participants
rated AS significantly higher than PS (p = .017, d = 0.28).

4.6 Summary of Key Findings

In the following, we summarize the key findings and discuss the causes and implications in the next section.

For conventional surveillance (CS), there are no regional differences in perceived risk, transparency, or
acceptance. Overall, Al-powered surveillance (AS and PS) was rated less acceptable with lower capability, higher
risk and lower transparency than conventional surveillance (CS). Across all cultures, public-shaming surveillance
(PS) is perceived as the riskiest and least acceptable mode.

Chinese participants reported smaller differences between the three surveillance modes, whereas European
and American participants showed more pronounced distinctions between the modes. There are no significant
differences between Europe and the USA, except that AS is slightly more accepted in Europe than in the USA.
Al-powered surveillance (AS and PS) is viewed as more capable, less risky, more transparent, and more accepted
in China compared to Europe or the USA.

5 Discussion
5.1 Result Implications

This study advances research on surveillance technology and human-AI interaction by systematically examining
how people across different cultural contexts perceive traffic surveillance systems. While prior work has often
treated surveillance acceptance as either a technical design challenge (e.g., transparency, privacy-preserving
methods) [41, 79] or a cultural question [10, 18, 29] in isolation, our findings reveal the interplay between both.
By comparing conventional surveillance (CS), Al-enhanced surveillance (AS), and Al-enhanced surveillance with
public shaming (PS) across China, Europe, and the United States, we provide a nuanced view of how Al reshapes
public perceptions of road monitoring and how cultural contexts mediate these changes.

5.1.1 Convergent views on conventional surveillance. Much of the HCI literature assumes that cultural
differences are the dominant factor in shaping attitudes toward surveillance [18, 82]. Yet our findings show that
in the case of conventional surveillance, attitudes converge across regions. Despite China’s more expansive
surveillance infrastructure, participants in China, Europe, and the USA shared strikingly similar views on risk,
transparency, and acceptance. Although the perceived capability of conventional traffic surveillance (CS) was
rated significantly higher by Chinese participants than European and American participants, the magnitude of
this difference was noticeably smaller than that observed for the Al-enhanced systems (AS and PS), as shown in
Figure 2, which also indicate a convergent view.

This convergence challenges the tendency in prior research to overstate East-West divides and treat cultural
context as a catch-all explanation [23, 56]. Instead, our findings suggest that familiarity and standardization may
play a more powerful role than cultural orientation in shaping attitudes toward long-standing technologies. For
HCI, this calls for a recalibration: rather than assuming cultural difference always drives divergence, we must
examine how global infrastructures and decades of exposure can create shared baselines of acceptance.
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5.1.2 Al isn’t automatically perceived as an upgrade. Previous research on “smart” surveillance often
emphasizes the promise of Al to improve efficiency, accuracy, and safety [3, 69]. Yet our results show that these
benefits are not recognized by the public: European and American participants rated Al surveillance as less
capable, more risky, and less transparent than conventional ones, while even Chinese participants did not see Al
as more significantly capable than the conventional, as shown in Figure 2.

This challenges the techno-optimism prevalent, which often take for granted that Al is perceived as progress
[10]. One of the key reasons to implement Al in traffic surveillance is its potential to significantly enhance
security through real-time threat detection and response, as well as to offer improved accuracy while minimizing
human error [59]. By centering only on technical capacity, much prior work neglects the perception gap between
what Al is supposed to do and what people actually believe it can do. Our findings show that without deliberate
efforts to improve Al literacy, communicate tangible benefits, and design for explainability, the public will not
automatically trust or prefer Al systems—even when they promise real performance gains.

5.1.3 Public shaming may not be an acceptable design strategy. Our findings further demonstrate that
public shaming (PS) is widely rejected. In addition to Al-enhanced traffic surveillance being less preferred than
conventional surveillance, significant differences were observed between the two Al-enhanced modes studied
(AS and PS). European and American participants rated Al-enhanced traffic surveillance with public shaming (PS)
as the least preferred across all measures. Although Chinese participants exhibited weaker differences between
AS and PS compared to Europeans and Americans, they still perceived PS as significantly higher in risk and
lower in acceptance than AS. In contrast, the perceived capability of PS was rated by Chinese participants only
on par with AS.

While PS could theoretically serve as a deterrent, participants perceived it as riskier, less acceptable, and no more
capable than ordinary Al-enhanced surveillance. The divergence between potential effectiveness and perceived
legitimacy highlights a core HCI insight: systems must align with human values, not merely outcomes. This stands
in contrast to surveillance practices that emphasize compliance over dignity, such as China’s jaywalker-shaming
campaigns [30]. Our data suggest that such coercive mechanisms erode trust and increase perceived risks, even
when they promise effectiveness. A human-centered approach should instead emphasize positive reinforcement,
fairness, and respect for dignity. We argue that PS should be avoided in regulatory frameworks, not only for
privacy reasons but also because public rejection undermines its long-term viability.

5.1.4 Cultural Patterns of Acceptance. While conventional surveillance elicited convergence, Al-enhanced
systems revealed divergence. Chinese participants were more accepting of Al surveillance overall, while Europeans
and Americans showed sharper distinctions, favoring CS and rejecting PS. These findings resonate with cultural
theory: in collectivist contexts, surveillance may be normalized as a collective good, while individualist contexts
place stronger emphasis on privacy and autonomy [14, 43].

Related work has emphasized these cultural divides in abstract terms, but our findings situate them within a
concrete infrastructural domain: traffic surveillance. We also note the role of normalization and exposure. China’s
integration of Al into daily life—from payments to policing—likely shapes participants’ higher acceptance. In
contrast, Western skepticism is reinforced not only by regulatory debates but also by cultural imaginaries of “Al
rebellion” [22] and “AI displacement” [52]. These imaginaries amplify distrust in high-stakes applications like
surveillance.

The implication for design and policy is: one-size-fits-all approaches are inadequate. Systems must be tailored
to regional expectations—emphasizing efficiency in contexts like China, but prioritizing transparency and
accountability in Europe and the U.S. International governance frameworks should therefore balance global
principles (fairness, transparency, accountability) with cultural adaptability.
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5.1.5 Trust is contextual, not monolithic. Our findings contribute to broader debates about trust in AL
Echoing prior studies [76], we found that European and American participants trust conventional (human-
driven) surveillance more than Al-driven alternatives, suggesting a general distrust of Al in high-stakes domains.
In contrast, Chinese participants expressed roughly equal levels of trust across all systems. This divergence
underscores that trust in Al is both culturally and contextually contingent.

Importantly, trust is not monolithic: participants appear more conservative in domains with direct consequences
for safety and rights (e.g., traffic surveillance, healthcare) [19, 70], while tolerating Al more readily in low-stakes or
convenience-oriented domains (e.g., chatbots [83], recommender systems [54]). Although previous research found
that women are significantly more likely than men to accept public surveillance [55], we did not observe this effect
in traffic surveillance, indicating that the context of surveillance matters. For HCI, this highlights the need for
domain-specific trust frameworks that account for perceived risk, complexity, and consequences. Policymakers
must move beyond blanket Al governance and develop adaptive regulations calibrated to sector-specific stakes.

5.2 Limitations and Future Work

Although our study includes three of the world’s largest entities and economies, namely the USA, China, and
Europe, they may not fully represent the perspectives and situations of smaller countries and regions. To gain
a more comprehensive understanding across these contexts, future studies should consider including a wider
range of countries and regions, particularly those that are less developed, to ensure a more inclusive perspective.

Additionally, this study did not explore intra-regional differences. For instance, Europe is composed of various
countries, each with its own local traffic regulations. Similarly, the USA consists of multiple states, each with
distinct traffic laws, and China has various provinces and administrative regions, each possibly adapting its own
traffic administration practices. This variation in regulations and local practices could result in differing behaviors
and perspectives across countries, states, or provinces. Furthermore, there are significant differences between
large cities and small towns in terms of traffic conditions, road infrastructure, and population densities. These
differences could lead to cultural variations, where local populations may be more pro-technology or pro-privacy.
For instance, public shaming in small towns can have dramatically larger and longer-lasting effects on individuals
than in larger, more anonymous cities. On the other hand, it may be more intimidating to have your information
and traffic violation displayed in Times Square, New York, than at a small town intersection, where there may
be few, if any, observers present on the road. Therefore, future studies should consider including intra-regional
factors to provide a more nuanced analysis.

We also did not differentiate between whether participants were considering their perspectives as drivers
or pedestrians. Although many people are both drivers and pedestrians at different times, their perspectives
may vary depending on which role they are currently in. For example, drivers might be more likely to adhere to
rules due to their privileged position, whereas pedestrians might have contrasting views due to their vulnerable
position on the roadway. The role of Al in traffic surveillance was described in broad terms in the survey, but
more specific scenarios could be examined. For instance, the hybridization of Al and human decision-making
was not explicitly defined or explored in this study. The extent of Al involvement in decision-making, or whether
decisions could be fully automated by Al, are important aspects that may influence individuals’ experiences and
could be investigated in future research.

In this study, we did not collect data on participants’ educational backgrounds. This decision was influenced
by the requirements of our institution’s data risk management office, which mandated the collection of minimal
demographic data. However, we acknowledge that educational background and Al literacy could significantly
impact individuals’ experiences with Al and this is an important factor that should be investigated in future
research. Moreover, we only employed a quantitative approach in this study. In future research, a qualitative
approach, such as in-depth interviews could be conducted to capture the nuances and complexities of human
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experiences and deeper understanding of individual perceptions, attitudes, preferences and concerns about traffic
surveillance and Al

Al-enhanced surveillance is not limited to traffic management; its application in other public venues, such as
shopping malls, airports, train stations, and hospitals, presents both unique opportunities and challenges that
merit further exploration. These environments may differ significantly from traffic surveillance in their objectives,
user interactions, and ethical considerations, as well as differences in power and influence between individuals
that share them. For example, drivers can injure pedestrians in ways passers-by in airports can’t. Thus, further
HCI studies may be necessary to explore these dynamics.

6 Conclusions

Given the global growth in traffic surveillance and recent proposals or pilots supplementing such systems with
Al analysis and potentially public shaming, we find it timely to conduct a cross-cultural survey in China, Europe,
and the USA to understand road users’ perspectives. Regarding conventional road surveillance (cameras only),
respondents across regions show comparable assessments of risk, transparency, and acceptance, possibly due
to its longstanding presence in all three regions. The addition of Al-enhancement lowers rankings across all
scales, including perceived capability, for Europeans and Americans only, while Chinese participants seem to
consider the technologies as being more comparable. Yet all three groups similarly ranked Al surveillance with
public shaming lower than the other two alternatives. Thus we see significant similarities as well as differences
in perspectives across regions. Road users’ familiarity with the technology, regional culture and media traditions,
alignment with values, trust in Al, and perceptions of benefits may all shape perspectives and contribute to
acceptance. For now, people out and about in public are sensitive to having Al eyes on them, even when their
role is in support of overall safety.
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Table 6. Reliability values of the four question items: PC, PR, PT, and AC.

Question items 95% CI Cronbach’s @ Guttman’s A

Perceived Capability (PC) Feldt: [0.87, 0.89] 0.88 0.86
Duhachek: [0.87, 0.89]

Perceived Risk (PR) Feldt: [0.88, 0.90] 0.89 0.86
Duhachek: [0.88, 0.90]

Perceived Transparency (PT) Feldt: [0.86, 0.88] 0.87 0.84
Duhachek: [0.86, 0.88]

Acceptance (AC) Feldt: [0.94, 0.95] 0.95 0.93
Duhachek: [0.94, 0.95]
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